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PREFACE. 


tkNia,liave  been  distinguisbed  by  brackets.    Auioiig  these  new  illustnitiuns  arc  mnuy 
of  tbo  most  obvious  utility,  suvb  as  a  series  of  ^leittions  through  importuut  joints ;  a 
seties  of  frozen  secrtions  through  the  trunk,  the  extremities,  and  the  female  pelvis; 
cute  Ulustniting  the  histolog}-  of  various  tissues;  the  shoulder  and  pelvic  girdles; 
the  interior  of  the  nose  and  the  livr^'ux  ;  the  development  and  occlusion  of  the  teeth 
and  the  absorption  of  the  alveolar  pnu'esses  ;  the  structure  of  the  muscles  ;  the  liga- 
mentum  nachse;  the  Occipito-frontal  and  Interosseous  muscles;  the  jmlmar  fascia; 
a  series  giving  the  points  for  the  application  of  electricity  to  tlie  muscles;  a  series 
on  the  circulation  of  the  bruin  and  spinal  cord;  another  series  to  illustrate  cerebral 
localisation  and  tojK>graphy ;  another  on  the  cutaneous  distribution  of  the  nerves; 
a  number  of  cuts  to  elncidate  the  anatomy  of  the  cerebrum ;  two  showing  the  sym- 
pathetic nerve;  and  otliers  illustrating  the  peritoneum,  the  muscuhiris  mucosa*,  the 
fttmale  perineum,  and  the  genito-urinary  organs  of  both  sexes.  Wherever  practicable, 
colors  have  been  ihti*oduced  to  distinguish  the  veins,  arteries,  and  nerves,  »o  that 
in  the  colored  e<]ition  the  American  additions  shall  be  in  linrniony  with  this  novel 
iVsture  of  the  latest  English  original.     There  is  ticarcely  a  section  of  the  work, 
therefore,  which  has  not  been  extensively  enriche<l  in  the  matter  of  illustrations. 
The  ^text  has  been  prefecod  with  a  paper  "  On  tbe  Systematic  Use  of  the 
Living  Model  in  Teaching  Anatomy,"  and  in  the  section  on  the  Muscles  those 
postures,  resi«te<l  motions,  and   athletic  exercises  have  been  noted  which   I  have 
found  in  teaching  to  he  best  adapted  for  showing  the  form  and  action  of  individual 
muMrles.     The  additional  interest  thus  infused  into  the  subject  will  lead  the  student 
to  use  his  own  person  as  un  ever-present  living  ukmIcI — a  habit  possessing  the 
great<!st  possible  usefulness.     My  experience  in  lecturing  before  the  Pennsylvania 
Academy  of  the  Fine  Arts  has  convinced  me  also  of  the  great  advantages  to  be 
derired  bv  teachers  as  well  as  students  from  a  thorough  study  of  the  masterpieces 
of  soijlptnre^  which  are  generally  available  at  least  in  large  cities.     Among  the  most 
Taloable  for  this  purpose  may  be  mentioned  the  Fighting  Gladiator,  the  Dying 
Gladiator,  the  Wrestlers,  the  Ilyssus,  the  Theseus,  the  Laocodn,  Angelo's  Night 
ami  Morniug.  Milo  of  Crotona,  the  Venus  de  Milo,  the  Torso,  the  Farnese  Hercules, 
the   Antinoiis,  and  others.     Additional  instruction  may  he  obtained  by  the  use  of 
the  electric   current,   which   furnishes  a  convenient   means  of  demonstrating  the 
action  of  indiviilual  muscles  or  of  groups  of  muscles.     Plates  have  been  inserted 
to    facilitate  the  use  of  this  method  of  investigation. 

I   have  again  revised  Holden's  well-known  Landmarks^  and  made  still  further 
[ditions.  all  of  wJiich  are  indicated  by  brackets. 

WILUAM  W.  KEEN. 
172fl  Cntsmn  Strket,  FimladexphiAjI 
October  1,  1887.  i 


PREFACE  TO  THE  ELEVENTH  EDITION. 


I^  tbia  edition  considerable  f  Iterations  have  been  made.  Tbe  Introduction  of 
fonnop  edirioHH  bns  locu  incorponited  in  tlie  liody  of  the  work,  for  die  djosI  part  in 
till-  fonu  of  two  sections — one  on  (ieneml  Aniitoiuy,  iho  othtT  ahx  l>('v<;)o|ini('nt. 
These  have  been  entirely  rewritten,  in  order  to  keep  pace  with  the  ever-increa^in^ 
activity  of  research  in  these  branches  of  tbe  »cience  of  Anatomy.  Some  |»ortions  of 
the  Introiiuction  have,  however,  been  removed  from  their  former  posifion  and  intro- 
duced in  their  appropriate  [ihiccs  in  other  parts  of  the  work  :  jis,  for  instaiifc.  tlie 
minute  stnicrnre  of  the  spinal  cord,  whieli  hjis  In'on  inserter!,  with  the  jreneral 
dc?icription  of  this  part,   in  the  section   devoted  to  the  Nervous  System. 

The  whole  of  the  work  hni*  undergone  a  careful  revision;  mimy  tlerical  errors 
and  errors  in  |K>int  of  detail  have  been  corrected.  In  the  section  on  Osteology  an 
eiiih'avor  hiLs  been  made  to  }j;ive  more  accurately  the  time  for  the  appenniurf  of  the 
}iever:d  centres  of  o^siBeation  of  the  huncs,  though  tliis  is  a*  point  on  A^liieli  anatoniistj^ 
differ,  and  whieh  probably  v;irie«*  in  difien-ni  eases.  In  tbe  section  on  Aithrologv 
the  movement  or  moVLMoents  pertained  in  eacli  joint  have  been  carefully  revised, 
and  the  museles  by  which  these  movements  are  effeeie^l  have  been  given.  In  the 
8oction  on  Myology  tiie  action  of  eiieh  muscle  or  group  of  muscles  htis  been  carefully 
considered,  and  many  alterations  and  c4)rrection3  made.  The  anomalous  museles 
mentioiu'<l  in  former  eilitions  have  been  excluded.  It  wa.s  thought  that,  interesting 
as  these  anomalous  eonditions  may  be  to  the  scientific  anatomist,  they  were  scarcely 
nece:«sary.  ami  were  to  a  certain  extent  out  of  place  in  a  textbook  intended  for  the 
use  of  the  student  of  Anatomv-  The  other  parts  of  the  work,  and  espociidly  that 
dev4)led  to  Microscopic  .Vnaiomy,  have  been  carefully  revised,  and  some  alterations 
in  arrangement  and  detail  have  ht^en  introduced. 

The  whole  of  the  arteries,  veins,  and  nerves  in  the  woo^euta  have  been  coloretU 
and  it  if?  hopc<l  that  this  will  give  additional  clearness  to  the  illustrations  iind  enhance 
the  value  of  the  work.'  In  the  section  on  (J^teology  tbe  doited  lines  showing  the 
attiieliment  of  the  muscles  have  al*o  been  eoloieti.  These  have  all  been  done  in  one 
color,  and  not»  ivs  is  the  practice  in  some  works  of  Anatomy,  in  two  cobu-s,  the  one 
showing  the  so-called  "origin,"  and  the  other  the  "insertion"  of  the  muscle.  It 
was  felt  that,  as  the  origin  and  insertion  are  absolutely  fixed  in  only  a  ver^'  small 
number  of  muscles,  and  that  the  greater  number  can  be  made  to  act  from  either 
extremity,  this  practice  was  misb.':olinir  to  the  student,  and  mused  him  to  attach 
too  great  imjwrtance  to  one  action  of  a  muscle  whieh  it  might  jiossck**  o\er  any 
other. 

The  Editor  is  deeply  indebted  to  numy  friends  for  their  assistance  in  the  prepara- 
tion of  this  edition.  Especially  are  bis  warmest  tb:uiks  due  to  Mr.  H088.  Demonstrator 
of  Anatomy  at  St.  George's  Hospital,  not  oidy  for  many  valuable  hints  and  sugges- 
tions, and  for  the  time  and  trouble  he  Inv*  devoted  to  investigating  severJtl  subjects 
on  which  there  appeared  To  be  a  difference  of  oj»inion  aini»ngst  anatomists,  but  also 
for  the  lussislancc  lie  bus  rendered  in  [Missing  the  pages  through  iht*  press.  To  Dr. 
Delepine,  Lecturer  on  Physiology  at  St.  (teorge's  Hospital,  and  to  Mr.  B.  T. 
Lownc,  Lecturer  on  Physiology  at  the  Middlesex  Hospital,  his  best  thanks  are  due 
for  their  kindness  in  revising  the  sections  on  (ieneral  Anatomy  and  Development 
respectively. 

The  Editor's  pupiln,  Mr.  Cmld.  Mr.  IjC  Cronier  Lancaster,  and  Mr.  Barton,  have 
also  rendered  him  valuable  assistance  in  the  work. 

P  ThL>  Americnu  vditiuii  b  publUlicd  1>oth  with  ftud  without  color*.] 
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ox  THE  SYSTEMATIC  USE  OF  TUE  UVLNG  MODEL  AS  A 
MEMS  OF  ILLUSTRATION  IN  TEACHING  ANATOMY. 


The  following  papt^r  (here  Mightly  altered  ami  expanded)  was  read  by  the  Araer- 
jcjin  Editor  at  the  London  Intornutional  Medical  Congreiw  in  1881,  and  is  reprinted 
in  the  hope  that  it  will  .stimulate  anatomical  teachorH  to  use  the  living  model  in  iheir 
lectures,  and  .students  to  observe  the  same  facts  on  each  other  or  on  their  own 
persons.  In  his  own  anati^mical  lectures  the  Editor  has  usetl  this  method  now  for 
»ome  seventeen  or  eighteen  years,  and  it  bus  been  his  experience  tbat  not  a  few 
tcacherv.  as  well  as  many  pupils,  have  expressed  tlieir  interest  and  profit  in  observ- 
ing the  marked  advantages  of  the  method.     It  throws  an  entirely  new  light  on  the 

jtioal  applications  of  anatomy  to  the  every-day  wants  of  the  doctor,  and  enlivens 

it  is  otherwino  not  seldom  a  dry  subject.  No  teacher  who  ever  tries  it  will  ever 
be  willing  to  di>pen^  with  it. 

**  In  one  sen?*e.  what  I  wish  to  suggest  is  not  a  novelty.  Long  ago,  Sir  Charles 
Bell,  having  learned  the  value  of  the  living  model  in  his  lectures  on  fractures  and 
.'■  *  -nv  was  aecustometl  to  introduce  a  powerful  mitBcuhir  fellow  to  his  class  with 

:  .iwj,  ami  suggestive  remiirk  that,  however  familiar  tbev  miirht  be  with  the 

body  as  aflPecteti  by  disease  or  accident.  '  not  one  of  them,  perhaps,  had  ever  looked 
on  Uie  natural  body  itself.'  Of  late,  Mr.  Christopher  Heath  lias  followed  out  Bell's 
idea  in  more  than  one  noteworthy  publication,  while  Mr.  Holden  in  his  'Landmarks, 
Medical  and  Surgical/  has  given  us  an  admirable  illustration  of  how  much  anatomy 
may  be  lcjirne<l  by  a  careful  study  of  the  exterior  of  the  body. 

*'  What  I  wish,  therefore,  formally  to  urge  upon  teachers  of  anatomy  is  not  that 
the  living  model  .should  be  iLsed  occ.isionally,  but  regularl}^ ;  not  as  a  rarity,  but  as 
a  eonttfnnt  means  of  illustration — as  much  so  as  the  cadaver  or  the  skeleton. 

"  In  disease  we  have  not  to  deal  with  the  dissected  body,  but  with  the  normal 
living,  moving  body  ;  and  while  it  is  ne€<lful  that  we  know  each  dissecte<l  part,  yet 
if  we  Mould  know  the  body  thoroughly  and  practically  we  must  study  it  as  a  recon- 
•tructed  undis^octt^l  whole.  Accustomed  to  the  normal  fonn,  relation,  and  consist- 
ence, the  eye  and  the  hand  can  well  judge  in  the  clinic  room  of  what  is  abnormal; 
and  no  dissection  of  the  dead  body — altered  not  only  by  post-mortem  change,  but 
also  by  artificial  means  for  preservation  from  decay,  and  by  altereil  relations  from 
the  removal  of  the  skin  and  further  dissections — can  replace  such  familiarity. 

*'  What  might  be  called  '  Postural  Anatomy '  is  almost  impossible  in  the  dead, 
Tlie  subject  must  lie  pnictically  on  the  back  or  the  belly,  with  muscles  relaxed, 
motionltiss  arms  and  legs.  The  living  model  can  simulate  the  patient :  can  stand. 
Bit,  sloop,  lie  on  the  back,  et^i. ;  beml  forward,  backward,  laterally  ;  swing  the  arms 
or  legs,  Hex,  extend,  abduct,  adduct  them;  can  expire  or  inspire;  can  contract  or 
relax  at  wUl  all  the  muscles  or  a  single  one, — thus  changing  not  only  the  outline  of 
thff  body  in  general,  but  the  local  forms,  the  resistance  of  tlie  tissues,  the  reciprocal 
^reladons  of  bones,  joints,  muscles,  vessels,  and  viscera:  the  arteries  can  be  felt  beat- 
ing in  many  parts  of  the  body,  and  their  bony,  muscular,  or  mathematical  relations 
:atudie<l ;   the  veins  can  be  filknl  by  moderate  constriction;  the  form,  extent,  and 

liatence  of  the  chief  ab<lominal  and  thoracic  viscera  can  be  accurately  deter- 
And  when  the  anatomist  hius  shown  the  part  under  discussion  in  the  dis- 
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VSE    OF   THE   LlViyO   MODEL. 


sected  boily,  he  then  turns  to  the  living  model  and  shows  it  there  by  the  eye,  by 
the  touch,  by  meiisureiueiit  fnun  some  fixed  point,  by  line,  or  by  percussion. 

*'  Not  only  shouhl  the  model  be  used  pa-s-sively^  as  it  were — that  is,  at  rest — and 
actively  by  various  gestures  in  various  postures,  etc.,  but  especially  by  strongly- 
resisted  motions.  Tliis  umy  be  by  liftiuLj  he:ivy  weights,  swintring  from  rings  by 
one  or  both  urms,  lifting  tlie  body  while  holding  on  to  the  rings  or  a  bar,  and  by 
seizing  the  arm,  leg,  etc.  of  the  mode!  and  resisting  his  motions  in  various  actions. 
The  female  model  also  should  be  use<l  to  some  extent,  and  under  pro])cr  restrictions, 
in  order  to  show  the  differences  of  fonn,  moti4m.  posture,  development,  etc. 

''Of  course,  in  many  parts  of  the  body  the  living  model,  like  the  cadaver,  is  not 
needed  for  lecture  purposes;  but  in  studying  the  bones,  joints,  muscles,  arteries, 
veins,  most  nerves  and  most  viscera,  lie  should  be  always  at  hand  for  ready  refer- 
ence. The  model  shnuld  he  varied,  like  the  cadaver,  to  suit  the  object  in  view- — a 
muscular  athlete  being  selected  when  on  the  muscles,  a  leaner  man  for  the  arteries, 
nerves,  etc.  These  last  can  be  admirably  indicate<l  by  the  now  commonly  used 
so-called  indelible  pencil  with  aniline  lead,  which,  by  previously  wetting  the  skin, 
will  instantly  mark  a  piirjde  line,  dot,  cross,  etc.,  or  by  it  the  name  of  the  part,  if 
dcsirtMl,  can  be  written  on  the  mtuslened  skin.  The  eye  of  the  student  thus  catches 
what  the  tuuch  and  the  obnervalion  of  the  teacher  hav«  a.scerlained.  The  jM)sition 
of  the  iJalniJiv  arches  and  of  Poupart's  ligament  are  striking  illustraJitiiiH  <tf  this. 
Unless  the  relation  of  the  arches  to  the  web  of  the  thumb  hr  pointed  out,  any 
student  frotu  bis  dissection  would  inevitablv  place  them  much  hmci*  down  thnn  rhey 
really  are,  because,  in  duMsecting,  the  skin  mis  been  remove*!  long  before  the  urteries 
have  been  reached;  ami  unless  Poupart's  ligament  be  accurately  detennined  by 
fixing  its  bony  attachments  by  touch,  and  then  drawing  its  line,  we  are  very  apt  to 
mistake  inguinal  and  femoral  hernia. 

**■  Incidentally,  also.  I  may  say  that  T  have  found  it  very  useful  to  study  the 
cadaver,  not  only  horixontally,  on  a  rotating  table,  as  we  generally  <io,  but  in  the 
vertical  position.  I  place  two  hooks  in  the  skull,  just  above  the  ears,  and  suspend 
the  body  from  the  ceiling  by  a  pulley,  using  also  a  cross-piece  with  cords  find  self- 
adjusting  pulleys,  by  which  the  anus  can  be  raised  tit  will  and  the  body  easily 
rotated.  The  skeleton,  cadaver,  and  moilcl  are  thus  all  in  the  same  posture,  and 
no  mental  transposition  of  relations  is  necessary  in  passing  from  the  one  to  the 
other," 

In  revising  this  edition  of  Gray's  Anatomy  I  have  indicated  in  many  places 
what  can  be  learned  by  the  above  method.  In  the  case  of  the  muscles  T  have 
suggested  special  gestures  and  resisted  motions  by  which  particular  muscles  may 
best  be  shown.  My  experience  at  the  Academy  of  the  Fine  Arts,  however,  shows 
me  that  models  vary  very  much  in  this  respect,  as  well  as  in  their  comprehension 
of  just  what  action  is  desired,  and  teachers  may  find  that  other  gestures  or  poses 
thiui  the  one  stated  mav  brin«;  the  muscles  into  better  relief  in  other  moilcls. 
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ANATOMY, 


DESCRIPTIVE    AJSTD    SURGICAL. 


GENERAL  ANATOMY. 

THE  fluids  of  the  body,  which  are  intended  for  its  nutrition^  are  the  lymph,  the 
ehyle.  and  the  bUwd.  There  are  other  fluids  also  which  partially  subHerve 
the  Kame  purp<»JH\  a^  the  naliva,  the  f^lric  juice,  the  bile,  the  intestinal  fiecretion  ; 
ami  other*  whieh  are  purely  excrementitious,  aa  the  urine.  But  there  is  no  need 
to  describe  the  ret*t  in  this  place,  since  they  are  the  secretions  of  special  organs,  and 
^re  tiescribed,  as  far  oja  is  judged  necessary  for  the  purposes  of  this  work,  in  sub- 
MM|tient  pagas.  We  shall  here  speak  first  of  the  blood,  and  next  of  the  lyuiph  and 
cLvle. 


THE    BLOOD. 

Tlie  blood  is  a  thiekish,  ojMique  fluid,  of  a  bright  red  or  scarlet  color  when  it 

flows  from  the  arteries,  of  a  dark  red  or  purple  color  when  it  flows  fi-om  the  veins. 

It  is  viscid,  and  has  a  somewhat  clammy  feeling;  it  is  salt  to  the  ta^^te,  and  hius  a 

^peculiar  faint  odor.     It  has  an  alkaline  reaction.     Its  specific  gravity  at  00°  F.  is 

'mb<*ut  1.05.5,  and  its  l^mpei-ature  is  generally  about  100°  F.,  though  varying  slightly 

in  difl'ercnt  parts  of  the  body. 

Oeneral  Compoeition  of  the  Blood. — When  blood  is  drawn  from  the  body  and 
allowed  to  stand,  it  solidifies  in  the  course  of  a  very  few  minutes  into  a  jelly-like 
i,  which  has  the  same  appearance  and  volume  as  the  fluid  blood,  and,  like  it, 
:»  quite  uniform.  Soon,  however,  drops  of  a  transparent  yellowish  fluid  begin 
to  ooze  out  from  the  surface  of  this  mass  and  to  collect  around  it.  Coincidently 
with  this  the  clot  begins  to  contract,  so  that  iu  the  course  of  about  twenty-four 
hours  the  original  mass  of  coagulated  bkKxl  has  become  sefwirated  into  two  parts: 
a  "clot**  or  "coa^ulum,"  considerably  smaller  and  firmer  than  the  first-formed 
jelly-like  mass,  and  a  krgc  quantity  of  yellowish  fluid,  the  neruWy  in  which  the 
clot  floats. 

The  clot  thus  formed  consists  of  a  solid,  colorless  material  cA]le<l  fibrin,,  and 
%  large  number  of  minute  cells  or  corpuscles  called   blood-vorpi<8cles„  whicli   are 
entangled  and  enclosed  in  the  fibrin.     Ihe  fibrin  is  formed  during  the  act  of  solidi- 
fication.    In  the  fluid  blood  in  the  living  body  there  are  two  substances,  named 
\rifwgen  and  fibrino-plastin,   which    may   he   tenne<l    fibrin-factors.     Tliese  two 
inals,  when  withdrawn  from  the  body,  become  acted  upon  by  a  third  material, 
containeii  in  the  blood,  and  named  a  fibrin-ffrmenU  and  unite  together,  form- 
*'ing  a  solid  substance,  fihrhi.     This  latter  in  its  process  of  solidifiwition  encloses  and 
entangles  the  blood-corpuscles,  and  thus  the  clot  is  formed. 

We  may  now  consider  the  constituents  of  the  blood  in  another  way  :  If  a  drop  of 
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blood  ifl  placed  in  a  thin  layer  on  a  gla&s  slide  and  examined  under  the  ni)cro6C<^)e, 
it  will  l»e  seen  to  consist  of  a  number  of  minute  bodiej*  <ii-  curpusele-s  Ooating  in  a 
eiear  fluid;  iiud  on  more  minute  examination  it  will  be  found  tlmt  these  corpusclea 
are  of  two  kinds.  The  one  kind,  greatly  preponderating  over  the  other  in  point  of 
numbers,  are  termed  the  colored  i'orputtcU'H ;  ihe  other,  fewer  in  number  aiul  less  con- 
8picuous»  are  tenned  the  colorleita  corpuscIe-H.  From  this  we  learn  thnt  blood  is  a 
lluid  boldin«r  a  large  number  of  corpuscles  of  two  varieties  in  su:^pensi(in.  The 
fluid  is  named  Uqkvor  muyitbm^  or  pUi»ni<t,  and  must  not  Ito  confused  with  the  8erum 
spoken  of  above  in  connection  with  the  coagulation  of  the  bbuxl.  It  is  serum  and 
something  more,  for  it  eonutins  one  at  least  of  the  elements  or  factors  from  which 
fibrin  is  formed.  Tlic  relation  of  ihvse  various  ctiiistitucnts  of  blo<Mi  to  each  other 
will  be  easily  understood  by  a  reference  to  the  subjoine<l  plan : 

,  t-i  if  <-*olored  ) 

C  Corpuscles  <^^,^,^^,^,        I  Clot. 

\  i  Fibrin  j 

V  Lit^uor  sanguinis  < 

I  Serum. 


Blood  / 


The  blood-corpuscles,  blood-disks,  blood-globules  are,  as  before  stated,  of 
two  kinds:  the  red  or  colored,  nnd  the  white  or  colorless  corpuscle;*.  The  relative 
proportion  of  the  one  to  the  other  has  been  varioutfly  estimated,  und  no  tloubt  varies 
under  different  circumstances.  Thus  venesection,  by  withdniwing  a  large  propor- 
tion of  the  red  globules,  and  by  favoring  the  absorption  of  lymphatic  fluid  into  the 
blood,  greatly  increimes  the  relative  proportion  of  the  white  corpuscles.  Klein 
states  that  in  heullhy  human  blood  there  apjtears  to  be  one  white  corjmscle  for 
600-1200  red  ones.  The  jtroportion  of  eorjiuscles.  colored  and  colorless  cond)ined, 
to  lif|uor  snTiguinis  is  in  one  hundred  volumes  of  blood  about  thirty-six  volumes  of 
the  f<irnier  to  sixty-four  of  the  latter. 

Colored  oorpuscleB  when  examined  under  tlie  microscope  are  seen  to  be  cir- 
cular di.«ks,  biconcave  in  profile,  having  a  slight  central  depression,  with  a  raised 
border  (Fig.  1,  b).     When  viewed  with  a  moderate  magnifying  power,  this  central 

depression  hjoks  darker  tloui  tlie  edge.  When  exam- 
ined singlv  by  tniijsiuitted  light,  their  color  «])j»oin*s  to 
be  of  a  faint  rcd4ii.Hh-ycllow  when  derived  from  arterial 
blood,  and  grwnish-yellow  in  venous  blood.  It  is  to 
tbeir  aggregation  that  blood  owes  its  red  hue.  Their 
size  varies  slightly  even  in  the  same  dri>p  of  blood,  but 
it  may  be  stated  that  their  avenige  dinmcter  is  about 
y^(j  of  an  inch,  their  thickness  about  y^Jinr'  *'**  "*'"J*ly 
one-<|uarter  of  their  diameter.  Besides  these,  especially 
^™«>rtKtt"X'!;.'^^  in  »omc  nnietnic  and  diseased  conditions,  certain  coN 

c,unnoc)iiimuie«ux;  ./.rvaden-d   puyclcs  are  found  of  a  much  smaller  sijKe,  about  one- 
by  ibo  sftiiic;  /,  bkiod  gtobuiea  third  or  one-half  the  size  of  the  onlinarv  one.      I  hese, 

■oruuk  by  evauuraUou.  .  111*1        nn 

however,  are  very  scarce  in  norMinl  blood.  I  he  num- 
ber of  red  corpuscles  in  the  blood  is  enonuoua;  between  4,00t),tH)()  and  .">,OoO,000 
are  contained  in  a  cubic  millimeter.  ]*ower  states  that  the  re<l  corpuscles  of  hu  adult 
would  present  an  aggregate  surface  of  about  8001)  square  yards.  Human  l>lood- 
disks  present  no  trace  of  a  nucleus.  They  consist  of  a  tough,  ehistic,  IratL'^pHreut 
stroma,  unifonuly  penadcd  by  a  coloring  matter  named  hrwoffMia.  Iltfitiot/Iohiti 
is  a  pn)teid  compound  of  a  vei*y  complex  constitution  {Cr^,o.  I!^,  N,„.  FeSj,  O,.^). 
It  has  a  gre.'it  afiinity  for  oxygen,  an<I  when  removed  from  the  !»otly  crvstallizes 
readily  under  certain  circumstances.  It  is  readily  s<duble  in  water^  and  tlic  addition 
of  this  fluid  to  a  dn)p  of  IiUkhI  sjH'cdily  dissolves  out  hiemoglobin  fnuu  the  cor- 
puscle. 

If  the  web  of  a  frog*s  foot  is  spread  out  and  examined  under  the  microscope, 
the  bU>od  is  seen  to  flow  in  a  continuous  stream  through  the  vessels,  and  the 
oorpuscles  show  no  tendency  to  adhere  to  each  other  or  to  the  wall  <»f  the  vessel. 
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Donbdeu  the  same  is  the  case  in  the  human  body :  but  when  drawn  and  examined 
oo  a  elide  without  reagents,  the  blood-globuled  often  collect  into  heap?  like  rouleaux 
of  coins  (Fig.  1,  c). 

During  life  the  red  corpuscles  may  be  seen  to  change  their  t^hu|>e  under  pres- 
nrv,  80  iv-^  Uy  udapt  themselves  to  s*jme  extent  to  the  sizt*  nf  the  vessel.  They  are 
mbo  liighlv  ehi.sti(%  for  they  speedily  recover  iheir  hhape  when  the  pro.ssui*«  is 
rrmovwl.  They  are  i?t>on  inHuenc^l  by  the  medium  in  which  they  are  placed 
and  by  the  specific  gravity  of  the  medium.  In  water  they  swell  up,  lo^e  their 
to\i>t,  and  cea£ie  to  be  visible,  leaving  the  white  corpuscles  in  the  field.  Solutions 
of  salt  or  HUgar,  denser  thiin  the  senini.  give  them  a  stclhite  or  crenateil  Hp{>e^ir- 
■aaoe,  and  the  usual  shape  niiiy  bo  restoreil  by  diluting  the  solution  to  the  proper 
'|koint.  The  same  crenaled  outline  may  be  produced  as  the  first  effect  of  the 
pttMage  of  an  electric  8hoi.rk.  A  solution  of  salt  or  sugar  of  the  same  specific 
gravity  as  serum  merely  separat'es  the  blood-globules  mechanically  without  chang- 
ing their  shape. 

The  white  corpuscles  (Fig.  2)  are  rather  larger  than  the  red  in  human  blood, 
measuring  fn>m  aljout  ^rtiVff  ^^  Wflir  *^*^  *^  ^^^^  '"  diameter.  When  abitulutely  at 
Ti->t  they  are  rounded  or  spheroidal,  but 

under  ordinary  circumstuncos  their  form  ^^<**  2. 

\a  very  variou-s  and  tliey  have  the  re- 
markable property  of  undergoing  *'  amoe- 
boid" changes  (Fig.  3).  That  is  to  say, 
they  have  the  power  of  sending  out  fin- 
gor-shaf)ed  or  filamentous  processes  of 
their  own  suf»stance,  by  which  they 
move  and  take  up  granides  from  the 
surrtMinding  sulistance.  In  loeomotion 
the  corpuscle  pushes  out  a  process  of  its 

pnhslnnfc— a    pseudopodium,    »13    it    is    °' '^^^^^  «''P'"*^'*^7^^iJl,"^»;;;;.'^  ■ 
called — and  then  shifts  the  rest  of  the 

b*»iy  into  it.  In  the  siuie  way.  when  any  granule  or  paiticle  comes  in  its  way  it 
wntps  a  pseudo{K>dium  round  it,  and  then,  withdrawing  it,  lodges  the  particle  in  its 
own  ftabst&nce.     By  means  of  these  amoeboid  properties  they  have  the  power  of 
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ifum^n  rtilorle*  III <*od -corpuscle,  •howlng  fu  »un«MBlrc  chanpea  of  oatHne  vtMhia  ten  minutes  wben  kept 

muUt  on  »  warm  ctage  iSubuflfld). 


wandering  or  emigrating  from  the  blood-vesstsls  by  penetrating  their  coats,  and  tlms 
finding  their  way  into  the  penva,**cular  spaces. 

The  white  corpuscle  may  be  taken  as  the  type  of  a  true  animal  cell.  It  has  no 
limiting  mcmlirane^  but  consists  of  a  mass  of  transparent  albuminous  subsbmce, 
callcj  protopl'tsm.  containing  one  or  more  nuclei.  These  nuclei  become  more  per- 
ceptible on  the  addition  of  acetic  acid.  The  protopla^sm  contains  bright  granules, 
generally  of  a  fatly  nature. 

The  white  torjuist  ks  are  very  similar  to,  if  not  identical  with,  the  corpuscles  of 
lymph  and  chyle,  and  they  also  hoar  a  strong  resemblance  to  the  cells  found  in  pus. 
Fr»(n  the  fact  that  colls  exactly  like  the-  colorless  corpuscles  are  being  constantly 
furnisheij  to  the  blood  by  the  lymphatic  vessels,  the  chyle-duotj?  (and  even  the 
liver  in  the  foetus),  and  also  from  their  varying  proportions  in  different  parts  of 
llic  circulation  and  in  different  pathological  conditions,  the  colorless  corpuscles 
»re  r»ften  regarded — with,  at  any  rate,  some  probability — as  an  earlier  stage  of  the 
rcolured  blood-disks,  but  the  evidence  in  favor  of  this  cannot  be  regarded  as  con- 
clttsi^e. 
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Isnlatod  FIftqiH's  in  Normal  Blood— oamie 

•c'ld.  I  per  cent,  .tine-lwelfth  Im. ;  Zlvas) ; 
a,  rert  porpuH-U's;  (j.  h  white  porpuwle; 
f,  r,  p)aqiii:!A  iviih  sllgUUy  irivgular  mar- 
gimi:  it,  t»tu(iio  wttn  faint  Krniiular  Ap- 
pearance In  eonire,  as  1  f  nueli-aurd  iO(>ler>.1 


There  can  be  no  doubt  that  during  embryonic  life  the  white  corpuscles,  which 
are  first  formed  from  certain  cells  of  the  mesoblast,  are  converted  into  red  corpus- 
cles. Another  important  source  of  tlie  red  coq)Uscles  is  the  rc<l  marrow  of  bones, 
in  which  the  marrow-celln  are  converted  into  colored  blood-corpuscles  by  the  loss  of 
their  nuclei  and  by  their  jirotoplasni  becoming  tinged  with  yellow.  It  is  probable, 
also,  that  tlie  spleen  tnay  be  a  place  for  the  fonnation  of  rtnl  corpuscles.  This  the- 
ory, which  was  formerly  universally  believed,  and  was  then  discarded  for  the  hyjM>th- 
eeis  that  the  spleen  was  concerned  in  the  destruction  of  the  red  coqmsdes,  has 
lately  been  reviveti  by  Bizzozero.  The  queHtion  must  still  be  regarded  as  »uh 
judwe.  The  proportion  of  white  corpuscles  appears  to  vary  t^nsiderably  in  differ- 
ent parts  of  the  circulation,  being  much  larger  in  the  blood  of  the  splenic  vein  and 
hepatic  vein  than  in  other  parts  of  the  body,  while  in  the  splenic  artery  they  are 
very  scanty. 

[Blood-plaques. — There  is  also  a  "  thinl  coqmscle"  in  the  blood,  known  vari- 
ously a^  ^^ha?matohlatit3 '*  and  by  other  names,  but  best  by  the  name  giveu  them  by 

Bizzozero,  "blood-plates"  or  '*  hlood-plarjues.  ' 
They  are  colorless  protoplasmic  disks,  constant 
in  mammalian  blood,  measuring  1.5  to  8.5  ruicn>- 
milliineters,  aii<l  about  in  the  ratio  of  one  to 
eighteen  or  twfiity  re«l  ones,  as  a  rule.  They 
are  colorless,  homogeneous,  or  finely  granular, 
probably  without  a  nucleus.  They  are  increased 
in  number  in  a  large  number  of  disea.ses,  and 
bear  an  important  relation  to  the  cougulation 
of  the  blood,  und  especially  to  the  formation  of 
thrombi.  (For  the  most  recent  views  on  this 
interesting  element  in  the  blood»  see  Prof.  Wm. 
Osier's  "Cartright  Lectures,"  Med.  Npwh^  April 
3,  1S86.)] 

The  liquor  saneruinis,  or  plasma,  is  the  fluid  part  of  the  blood,  and  is  composed 
of  a  jR^rmanciitly  Huid  portion,  the  serum,  and  of  fibrin-factors,  which  unite  sj>on- 
taneoQsly  when  out  of  the  Imdy,  and  by  their  union  fonn  a  solid  substance,  /fftnH. 
These  two  fibrin-factors  are  named  fihrinoyen  and  fibrin o-phiHtin  or  jiaratfJohuIin. 
Fibrino-plastin  is  probably  contained  partly  in  solution  iu  the  plasuia  and  partly  in 
the  colorless  corpuscles,  and  can  be  obtained  by  diluting  the  liquor  sanguinis  with 
ten  timo>s  its  volume  of  ice-cold  water,  and  then  triinsmitting  through  it  a  stream 
of  carhon  dioxide.  Fibrinogen  may  be  obtained  in  tbe  same  way  as  fibrino-plastin, 
but  thtf  liquor  sanguinis  must  be  still  further  diluted  and  the  current  of  ciirlKUi 
dioxide  must  jjass  for  a  much  longer  time.  Wlien  these  two  fibrin-factors  arc  with- 
drawn from  the  body,  their  union  to  form  fibrin  is  probably  brought  about  by  the 
agency  of  a  third  body,  calleil  a  fihrin-ferment.  This  ferment  is  not  supjwised  to 
pre-exist  in  the  blood,  but  is  formed  afW  the  blood  is  withdrawn  from  the  body  by 
the  breaking  down  of  some  of  the  white  corpuscles.  Fibrin  may  be  obtaineil  by 
whipping  the  blood,  after  it  has  l>een  withdrawn  from  the  body,  with  a  bundle  of 
twigs,  to  which  the  fibrin,  as  it  coagulates,  adheres.  Fibrin  may  also  be  obtained 
l»y  filtering  tlie  freshly-drawn  blood  of  an  animal  in  whom  liie  corpu.scles  are 
large,  care  being  taken  to  retard  coagulation  as  long  as  possible.  Under  these 
circumstances  the  corpuscles  are  retained  on  the  filter,  and  the  liquor  sjinguinis, 
passing  through,  coagulates  and  separates  into  fibrin,  free  from  corpuscles  and 
scrum. 

Fibrin,  thus  obtained,  is  a  white  or  buff-colored  substance,  presenting  a  stringy 
appearance,  and  under  the  microscope  exhibiting  fibrillation.  \Vlien  ex|>osed  to  the 
air  for  some  time  it  becomes  hard,  dry,  brown,  and  brittle.  It  is  a  proteid  com- 
pound, insoluble  in  hot  or  cold  water,  alcohol,  or  ether,  Under  the  influence  of 
dilute  hydrochloric  acid  it  swells  up,  but  does  not  dissolve;  but  when  thus  swollen 
it  is  easily  dissolved  by  a  solution  of  pepsin.  If  heattni  for  a  considerable  time  in  a 
solution  of  dilute  hydrochloric  acid,  it  gradually  dissolves. 
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Serum  is  the  fluid  liquor  sanguinis  after  the  fibrin-factors  have  been  separateil 
il.  li  id  a  stniw-colored  fluid,  having  a  specific  gravity  1.027,  with  an  Alkaline 
mttiuii  Upon  boiling  it  boeometi  solid,  on  account  of  the  albumen  which  it  con- 
Cains*     It  contains  aliio  salu.  fatty  niattei*s,  sugar,  and  gases. 

Qaaes  of  the  Blood. — When  blood  is  exposed  to  the  vacuum  of  an  air-pump, 
abciut  half  it-s  volume  is  given  off*  in  the  form  of  gases.  These  are  carbonic  acid, 
oxygen,  and  nitrogen.  The  relative  quantities  in  100  volumes  of  arterial  and  venous 
blood,  atO°  C.  and  1  m.  pressure  of  mercury,  are  shown  in  the  accompanying  table: 


Oxygeu, 

Artprial  blood 16  voU. 

YenouH  blood 0  to  10  vols. 


Carbonic  Add.        NUrogco. 
30  vols.         1  to  '2,  vols. 
35  vols.        I  10  li  vols. 


JSoDghly  stated,  they  are  as  follows :  Carbonic  acid,  about  two-third*  of  the  whole 
l|Qantitr  of  ga?*.  oxygen  rather  less  than  one-third,  nitrogen  below  one-tenth  (Hux- 
ley). The  greater  iiuantity  of  the  oxygen  is  in  loose  chemicnl  combination  with 
the  haemoglobin  of  the  blood-corpusde^s,  hut  some  part  is  .'dimply  ah.sorbed,  just  as 
it  would  be  by  water.  The  carbonic  acid  is  in  a  state  of  chemical  combination 
with  the  salu  of  the  serum,  especially  the  sodium,  with  which  it  is  combined,  partly 
ajs  %  carbonate  and  partly  a.s  a  bicarbonate.  The  nitrogen  is  unimportant.  It 
(or  at  lea^t  the  greater  part  of  it)  is  merely  absorbed  from  the  atmosphere  under 
the  pressure  to  which  the  blood  is  exposed,  and  can  therefore  be  mechanically 
removed. 

Blood-orystals. — Flfemoglobin,  as  stated  above,  when  separated  from  the  blood- 
oorpuscles,  readily  undergoes  crystallization.  These  crystals,  named  hcemoylohin 
cry^Uih,  all  belong,  with  the  exception  of  those  obtained  from  the  squirrel,  to  the 
rhombic  system.  In  human  blood  they  are  elongated  prisms  (Fig.  5,  a).  In  the 
squirrel  they  are  hexagonal  plates.    Other  crystals  may  be  obtained  by  mixing  dried 

Fio.  5. 

Vood-cfTMals:  a,  Baenutin  ('rytUlf  IVom  Human  Binnd.    n.  Hsinlii  Cr>-AtalK  tt^^m  Bluod  trwted  wiUi  Aeetlo 
Actd.    c.  Ufematoidiii  Cryfttals  fn.>ni  an  uld  Ai>upleciic  Clut. 

blood  with  an  equal  quantity  of  common  salt  and  boiling  it  with  a  few  drops  of 
gUcial  acetic  acid.  A  drop  of  the  mixture  placed  on  the  slide  will  show  the  crys- 
tals on  cooling.  These  ai*e  named  hiiemin  crystals,  and  consist  of  small  acicular 
prisms  (Fig,  5,  b).  Occasionally  in  old  blood-clota  a  third  form  of  crystal  is  found, 
the  hjematoidin  crystal  (Fig.  5,  c). 


LYMPH   AKD    CHYLE. 


The  Lymph  is  a  transparent,  colorless,  or  slightly  yellow  fluid,  which  is  con- 
veyed by  a  system  of  vessels,  named  li/mphafies^  into  the  blood.  These  vessels 
l*ke  their  rise  in  nearly  all  parts  of  the  body,  and  take  up  from  the  worn-out  tissues 
that  portion  which  is  still  available  for  purposes  of  nutrition,  and  return  it  into  the 
veins  close  to  the  heart,  there  to  be  mixed  with  the  mass  of  the  blood.    The  greater 
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nnnibor  of  these  lymphatics  empty  thempclves  into  one  main  duct,  the  thoracic  ditct^ 

which  pusses  along  tliL'  front  of  the  spine  uud  opeu-s  into  one  of  the  hirge  vein?*  at 
the  i-oot  of  the  neck.  The  remainder  empty  themselves  in  a  smaller  duct,  which 
terminates  in  the  corresjMmdinjr  vein  on  the  opposite  wide  of  the  neck. 

The  Chyle  is  an  opaque,  milky-wliite  fluid,  absorbed  by  the  villi  of  tlie  small 
intestines  f^ml  the  lond.  and  carried  by  a  sot  of  vej*sel«  simihir  to  the  lymphulic.**, 
named  lacteah^  to  the  commoneeuient  of  the  tlioi^acie  duct,  where  it  is  intermingled 
with  the  lymjih  and  ponred  inl^.*  the  circulation  ihrougli  the  same  channels.  It 
muBt  be  borne  in  mind  that  these  two  sets  of  ve^els,  l)^nphatics  and  lactenls, 
though  differing  in  mime,  are  idenlieul  in  structure,  and  that  the  character  of 
the  Ihiid  they  convey  is  different  (tnly  while  dij^estion  is  j;»ing  on.  At  other  times 
the  lacteals  ironvey  a  tninsparent,  nearly  colorless  fluid  not  to  be  distinguished  from 
lymph.  Both  the.se  sets  of  vessels,  in  their  passage  to  the  central  duct,  pass  through 
certjiin  small  glandular  bodies,  termed  lymphatic  glaiuhy  where  their  contents 
undergo  elaboration. 

Lymph,  as  its  name  implies,  is  a  watery  fluid.  It  closely  resembles  the  liquor 
sanguinis,  and  contains  about  o  per  cent,  of  nlbimi^n  and  1  jier  cent,  of  salts. 
"When  examined  under  the  microscope  it  is  found  to  consist  of  a  clear  colorless 
fluid  in  which  are  floating  a  number  of  coqiusdes,  lifrnph-rorpitarh's.  The  bodies 
are  idonti<^al  in  structure,  and  not  to  be  distinguished  from  the  white  blood-cor- 
puscles previously  described.  They  vary  in  number  in  different  parts  of  the 
lymphatic  vt^ssels,  and  indeed  are  sjiid  by  Kolliker  to  be  absent  in  the  smaller 
ones.  Thoy  are  always  increased  in  number  after  the  passage  of  the  lymph  through 
a  lymphatic  gland,  and  are  said  to  be  increased  in  size  as  the  fluid  ascends  higher 
in  the  course  of  the  eirculntifm. 

Chyle  is  a  milk-white  fluid  which  exactly  resL'Ujbles  lymph  in  its  physical  and 
chemical  properties,  exce])t  tb;it  it  has,  in  additiun  to  the  other  constituents  of 
lymph,  an  enormous  number  of  fatty  granules.  '*  the  molecular  basis  of  chyle;"  and 
it  is  lo  the  presence  of  these  molecules  that  chyle  owes  its  milky  Cijlor.  Under  tlio 
microscope  it  presents  a  number  of  corpuscles,  named  *•  chyle-corpuscles,"  which 
are  indistingui'^hable  fr<tiii  lymph-corpuscles  or  white  blood-cells,  and  the  molecular 
basis,  consisting  principally  of  fatty  granules  of  extreme  minuteness  (Fig,  G,  fi\  but 

also  of  a  few  small  oil-globules.  Lymph  and  chyle 
after  their  pa.'^^age  through  their  respective  glands, 
if  withdrawn  from  the  body  and  allowed  lo  stand, 
separate  more  or  less  completely  into  a  clear  li(tuid, 
which  is  identical  with  the  serum  of  ihe  blood,  jtnd 
a  thin  jelly-like  clot  consisting  of  Hbres  in  which 
lymph-corpuscles  or  chyle-corpuscles  and  fatty  mole- 
cules, as  the  cajse  may  be.  arc  entangled. 

If  tlie  contents  of  the  thoracic  duct  are  examined, 
especially  atter  a  meal,  there  may  be  found  in  it  cor- 
jiuscles  with  a  reddish  tinge.  These  are  regarded 
us  iwinfttttrc  red  corpuscles,  or  lymph-  and  chylc- 
corpuscles  in  |>rocc,ss  of  tninsfonnaiiun  into  blood- 
globules.  They  frecpiently  give  to  the  surface  of 
clotted  chyle  and  lymph  a  pinkish  hue.  They  must 
not  be  mistaken  for  mature  blood-globules,  which 
are  sometimes  found  in  lymph  and  chyle,  and  which  arc  regardcfl  by  most  obsen'ers 
as  accidental — i.  c.  produced  by  tho  manipulations  of  the  dissector. 
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THE   ANIMAL    CELL. 

All  the  tissues  and  organs  of  which  tbe  body  is  comjiosed  were  originally  devel- 
oped from  a  microscopic  body  (the  ovHtii\  consisting  of  a  soft,  gelatinous,  granular 
material  enclosed  in  a  membrane,  and  containing  a  vesicle,  or  small  spherical  body, 
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IAahIc  wliicb  «re  one  or  more  solid  spou.  (8ee  Fig.  79.)  This  may  be  regarded  as 
»  pi^rfoot  ceil.  Moreover,  all  the  solid  tissues  can  be  shown  to  consist  largely  of 
•iiuiiiir  bodies,  diflering,  it  is  tnie^  iu  external  form,  hut  est^entially  .similar  to  an 
'ovun.     These  are  also  cells. 

In  the  hijiher  or^inisms  all  auch  cells  may  l>e  delined  as  **  nucleated  mav-^ses  of 
proioplajim  of  microi*C(>pic  size."  The  two  essentials  tlierefore  of  an  animal  cell 
in  die  higher  organisms  are  the  presence  of  a  soft^  gpjatinous,  granular  material, 
similar  to  that  found  in  the  ovitm.  and  which  is  usually  styled  protoplasm^  and  a 
sniall  spherical  body  imbedded  in  it,  and  termed  a  niwhtu  ;^  the  remaining  con- 
*titnent.<  of  the  ovum — viz.  its  Jimitinu  membrane  and  the  solid  spit  contained  in 
ihc  nuch^us.  called  the  nucUolu^ — not  being  considered  essential  to  the  cell,  and  in 
fuel  !n:inv  relU  existing  without  them. 

Protoplasm  (HnrroJt\  hfuittcma,  tferwinal  rmitter^  or  hioplanni)  is  a  proteid  com- 
pound which  cannot  analytically  be  distinguished  from  albumen.  It  is  of  a  soaii- 
fluifL.  viscid  consistence,  and  appears  either  as  a  hyaline  substance,  homogeneous 
and  clear,  or  as  a  granular  substance,  consisting  of  minute  molecules  imbedded  in  a 
transparent  matrix.  The  molecules  are  regiinled  by  some  as  adventitious  material 
taken  in  from  without,  and  often  probably  of  a  fatty  nature,  since  they  are  fre- 
ouently  soluble  in  ether.  Under  certain  circumstances  protoplasm  shows  a  more 
definite  structure,  consisting  of  minute  striae  or  fibrils  arranged  in  a  clear  tran.«- 

Cnt  matrix,  or  even  a  noneycombed  reticulum,  containing  in  its  interstices  a 
ogeneous  substance.  Protoplasm  is  insoluble  in  water,  coagulates  at  Iv^iP  F., 
and  h;is  a  great  affinity  for  certain  staining  reagents,  as  logwood  or  carmine. 

The  most  striking  characteristics  of  protoplasm  are  its  vital  properties  of  inotion 
and  ttntn'fion.  By  motJon  is  meant  the  power  which  protoplasm  has  of  changing 
its  shape  and  position  by  some  internal  power  in  itself,  which  enables  it  to  thrust 
out  from  its  main  body  an  irregular  process,  into  which  the  whole  of  the  protoplas- 
mic substance  is  gradually  drawn,  ho  that  the  mass  comes  to  occupy  a  new  position. 
ThL«,  on  account  of  its  resemblance  to  the  movements  observed  in  the  anutba  or 
pToteus  animalcule,  has  been  termed  "amoeboid  movement."  Ciliary  movement, 
or  the  vibration  of  hair-like  proccssej*  from  the  suiiace  of  any  structure,  mav  also 
b<"  reganled  as  a  variety  of  the  motion  with  which  protoplasm  is  endowefl.  Nutri- 
tion is  the  power  which  protoplasm  has  of  attracting  to  itself  the  materials  of  growth 
from  surrounding  matter.  When  any  foreign  particle  comes  in  contact  with  the 
protoplasmic  substance,  it  becomes  incorporated  in  it  by  being  enwnif)|)ed  by  one  or 
more  processes  projwted  from  the  parent  mas.s  and  enclosing  it.  When  thus  taken 
lip.  It  may  remain  in  the  substance  of  the  protoplasm  for  some  time  without  change, 
and  finally  may  be  extruded  again. 

The  S'ucUtut  is  a  minute  body  imbedded  in  the  protoplasm,  and  usually  of  a 
ftpherical  or  oval  form,  its  size  generally  varying  in  proportion  to  the  size  of  the 
crll.  It  is  usually  surrounded  by  a  well-defined  wall,  and  is  regarded  as  a  portion 
of  tUv  protoplasmic  substance  set  apart  for  the  purposes  of  reproduction.  It  differs 
•lly  from  the  ordinary  protopla.'*m  in  containing  nticlein.  in  its  pi:>wer  of 
._'  the  aeiion  of  acids  and  alkalies,  in  its  imblbinff  more  intensely  the  stain 
ol  carmine,  hiemato.xylin,  etc.,  and  in  its  remaining  iinstained  by  some  reagents 
which  color  ordinary  protoplasm:   a*i,  for  example,  nitrate  of  silver. 

The  process  of  reproduction  comuiences  in  the  nucleus,  and  may  be  brought 
«l>«>ut  either  by  segmentation  or  by  gemmiition.  In  reproduction  by  segmentation 
or  fi.<«ion  the  nuclou-^  first  sjilits  hv  becoming  con.stricted  in  its  centre,  and  thus 
asHutning  an  hour-glass  shape.  This  leads  to  a  cleavage  or  division  of  tlie  whole 
pn^liiplusmic  uiass  of  the  cell ;  and  thus  we  find  that  two  new  cells  have  been 
ft»rme'I,  cx)nsisting  of  the  same  substance  as  the  original  one,  and  each  containing 
a  nucleus.  These  daughter-cells  are  of  course  at  fii-st  smaller  than  the  original 
uioth*?r-cell ;  but  thoy  grow,  and  the  process  may  be  repeated  in  them,  so  that 
multiplication  luay  rapidly  lake  place.     This  mode  of  division  or  cleavage  is  termed 

*  In  certain  lf>w«r  form-^  of  life  raaaaes  of  protoplasm  without  anr  nucleus  have  been  de^ribed  by 
Huxley  and  othem  sa  cells. 
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direct  divisiort,  in  contradistinction  to  another  mode  of  division,  in  which  the  nucleus 
shows  slow  movements  und  complicated  changes  prior  to  its  divlHiim.  This  is  termed 
indirect  divisioHj  or  kari/okincsis.  These  changes  consist  briefly  in  the  fibrils  of  the 
nuclear  network  becoming  convolute<l,  and  thus  forming  a  sort  of  rosette  or  star- 
shaped  figure.  This  subsequently  divides  into  two  stjirs,  around  each  of  which  a 
membrane  appears,  and  thus  we  have  two  new  or  daughler-nnclei.  The  cell-pro- 
topla.«m  subsequently  either  divides,  and  we  thus  get  two  complete  cells,  or,  remain- 
ing un<livided,  we  have  a  two-nucleated  cell. 

In  reproduction  by  gemmation,  a  budJing-off  or  separation  of  a  portion  of  the 
nucleus  and  parent-cell  takes  place,  and,  becoming  sepai-ated,  forms  a  new  organism. 

The  i^e.ll-ivaU^  which  is  not  an  essential  c<mstituent.  an<i  in  fact  is  often  absent, 
consists  of  a  flexible,  transparent,  structureless  or  finely-striated  membnme  which 
is  permeable  to  fluids.  As  far  as  is  known,  every  animal  cell  is  derivefl  from  a 
pre-existing  cell.  The  death  of  cells  is  accomplished  either  by  their  mechanical 
detachment  from  the  surface,  preceded  possibly  by  then*  bursting  and  discharging 
their  contents,  or  by  various  fonns  of  degeneration — fatty,  pigmentary,  or  calcareous. 


EPITHELIUM. 

All  the  surfaces  of  the  body — the  external  surface  of  the  skin,  the  internal  sur- 
face of  the  digestive  and  reHSpirutory  tracts,  the  closed  serous  cavities,  the  inner  coat 
of  the  vessels,  and  the  ducts  of  all  glands — are  covered  by  one  or  more  layers  of 
simple  cells,  called  epithfUum  or  epitheJinl  cdh,  which  sen'e  various  purposes,  both 
as  a  protective  layer  and  as  an  agent  in  secretion.  Thus,  in  the  skin  the  main 
purjMJse  served  by  the  epithelium  (here  called  the  t'pidermiit)  is  that  of  protection. 
As  the  surface  is  wom  away  by  the  :igency  of  friction  or  change  of  temperature 
new  cells  are  supplietl.  and  thus  the  suH'ace  of  the  true  skin  und  the  vessels  and 
nerves  which  it  contains  are  defended  from  damage.  In  the  gastro-intestinal  mucous 
membrune  and  in  the  glands  the  epithelial  cells  appear  to  be  the  principal  agents  in 
separating  the  secretion  from  the  blood  or  from  the  alimentary  fluitls.  In  other  sit- 
uatinns  (as  the  nose,  fauces,  and  respiratory  passages)  the  chief  office  of  the  epithe- 
lial cells  appears  to  be  to  maintain  an  equable  temperature  by  the  moisture  with 
which  they  keep  tlie  surface  always  slightly  lubricated.  In  the  serous  caviti&s  they 
also  keep  the  opposed  layers  moist,  and  thus  facilitate  their  movements  on  eacu 
other.     Finally,  in  all  internal  parts  they  ensure  a  perfectly  smooth  surface. 

Of  late  years  there  has  been  a  tendency  on  the  part  of  many  liistologlsts  to 
divide  these  several  epithelial  linings  into  two  classe-'' — into  (1)  epithrUal  tissue 
proper,  consisting  of  nucleated  protoplasmic  cells,  wliicii  form  conlinuous  masses 
on  the  skin  and  mucous  surfaces  and  the  linings  of  the  ducts  and  alveoli  of  secret- 
ing and  excreting  glands;  and  (2)  endothelium^  which  is  composed  of  a  single  layer 
of  flattened  transparent  squamous  cells,  joined  edge  to  edge  in  such  a  manner  as  to 
form  a  membrane  of  cells.  This  is  found  on  the  free  surfaces  of  the  serous  and 
synovial  membranes,  as  the  lining  membnme  of  the  heart,  blood-vessels,  and  lymph- 
atics ;  on  the  surface  of  the  brain  and  spinal  cord  ;  and  in  the  anterior  chamber  of 
the  eye.  And,  though  the  separation  must  be  an  artificial  one,  since  every  grada- 
tion of  transition  between  the  two  claj^ses  may  be  observed,  it  would  seem  advisable 
for  the  purposes  of  description  to  employ  it. 

1.  True  epithelial  tissue  consists  of  one  or  more  layers  of  cells  united  together 
by  an  interstitial  cement-substance,  supported  on  a  basement-membrane,  and  natu- 
rally group  themselves  inta  two  classes,  according  as  there  are  a  single  layer  of  cells 
{simple  epithelium)  or  more  than  one  {stratified  epithrliitm).  Tlie  various  kinds  of 
epithelium,  whether  arranged  in  a  single  layer  or  in  more  than  one  layer,  are  usually 
spoken  of  as  tessellated  or  pavement,  columnar,  spheroidal  or  glandular,  and  ciliated. 

The  pavement  epithelium  (Fig.  7)  is  composed  of  flat  nucleated  scales  of  various 
shapes,  usually  polygonal,  and  varying  in  size.  These  cells  fit  together  by  their  etlges 
like  the  tiles  of  a  mosaic  pavement.     The  nucleus  is  generally  flattened,  but  may  be 
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spheroidal.  The  flattening  dependi*  upon  the  thinness  of  the  cell.  The  protoplasm 
of  th«  ceU  pre^nt8  a  fine  reticuluta  or  honeycombed  network,  which  gives  to  the  cell 
die  sppeamice  of  granulation.     This  kind  of  epithelium  is  found  on  the  surface  of 
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the  skin  (epidei-rais)  and  on  mucous  surfaces  which  are  subjected  to  friction.     The 

uail.H,  hair**,  and  in  uuiinals  the  horns,  are  a  variety  of  this  kind  of  epithelium. 

The  colximnar  or  n/lindriral  epithelium  (Fig.  8)  is  formed  of  cylindrical  or  rod- 
shaped  cells,  each  containing  a  nucleus,  and  set  together  so  as  to  form  a  complete 
membrane.  The  c^Us  have  a  prismatic  figure,  more  or  less  flattened  from  mutual 
pressure,  and  are  set  upright  on  the  surfivce  on  which  they  are  supfwrted.  Their 
proti»plasm  is  alwavH  more  or  less  longitudinally  striated,  and  they  contain  a  nucleus 
which  is  oval  in  shape  and  contsiins  an  intranuclear  network. 

This  form  of  epithelium  covers  the  mucous  membrane  of  nearly  the  whole  gasiro- 
int4^tinal  tract  and  the  glands  of  that  part,  the  greater  part  of  tlie  urethra,  tlie  vas 
deferens,  the  prostate.  Cowper's  glands,  BarthoUni  s  glands,  and  a  portion  of  the 
uterine  mucous  membrane. 
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Goblet  or  chalice  cells  are  a  modification  of  the  columnar  cell.  They  appear  to 
be  formed  by  n  conversion  in  shape  of  the  columnar  epithelium  (cillat^  or  other- 
wi.^e)  consei|uent  on  the  secretion,  into  the  interior  of  the  cell,  of  imuin,  the  chief 
orgtuiic  constituent  of  mucus,  which  distends  the  upper  part  of  the  cell,  while  the 
niirleus  is  pressed  down  toward  its  deep  part,  until  the  cell  bursts  and  the  mucus  is 
di.-^charged  on  to  the  surface  of  the  mucous  membrane,  as  shown  in  Fig.  9. 

The  8p/n'rot\M  or  glandular  epithelium  (Fig.  10)  is  composed  of  circular  or 
polyhedral  cells.  Like  other  foi-ms  of  epithelium  cells,  the  protoplasm  is  a  fine 
reticulum,  which  gives  to  the  cell  the  appearance  of  granulation.  They  are  found 
in  the  terminal  recesses  of  secretin^:  glands,  and  the  protoplasm  of  the  cells  usually 
contains  the  materials  which  the  cells  secrete 

Ciliated  epithelium  (Fig.  11)  may  he  of  anv  of  the  preceding  forms,  but  usually 
inclines  t«  the  columnar  shape.  It  is  distinguisho<l  by  the  presence  of  minute  prn- 
OBBBes,  which  arc  direct  prolongations  of  the  cell-protoplasm,  like  hairs  or  eyelashes 
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(cilia)  standing  up  from  the  free  surface.  If  the  cells  are  examined  during  life  or 
immcdiatelv  ou  removal  frouj  the  living  hoily  (for  which  in  the  human  subject  the 
removal  of  a  nasal  polypus  offers  a  frequent  op|K»rtuuity)  in  tepid  water,  the  cilia 
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^•ill  be  seen  in  lathing  motion  ;  and  if  the  cells  are  separate,  they  will  ofti^  be  seen 

to  he  moved  about  in  the  field  by  that  motion. 

The  situations  in  which  ciliated  epithelium  is  found  in  the  human  body  are — the 

respiratory  tract  from  the  nose  downward,  the  tympanum  and  Eustachian  tube,  the 

Fallopian  tube  and  upper  portion  of  the  uterus,  the  vasa  efierentia.  eoni  vasculosi 

and  first  part  of  the  excretory  duct  of  the  testicle,  and  the  ventricles  of  the  brain 

and  central  canal  of  the  spinal  cord. 

Stratified  epithelium  consisU  of  several  layers  of  cells  su]>erimj»osed  one  on 

the  top  of  the  other  and  varying  greatly  iu  shape.     The  cells  of  the  deepest  layer 

are  for  the  most  part  columnar  in  form,  and  as  a  rule  form  a  single  layen  placed 

vertically  on  the  sup|)orting  mem- 
Fits.  12.  brane ;    above    these   are   several 

layers  of  spheroidal  cells,  which 
as  they  aj»proach  the  surface  he- 
come  more  and  more  compressed, 
until  the  suf»erficial  layers  are 
found  to  consist  of  flattened 
srales,  the  margins  of  which 
overlap  i»ne  another  so  as  to  pre- 
sent an  imbricated  appearajice. 
Another  form  <tf  stratified  epithe- 
lium is  found  in  what  has  been 
termed  (I'ttnitktoftol  epithelium. 
Huch  as  exists  iu  the  ureters  and 
urinary  blad*ler.  Here  the  cells 
of  the  most  superficial  layer  are 
cubical,  with  tlepressions  on  their 
under  surfaces  which  fit  an  to  the 
rounded  ends  of  the  cells  of  the 
second  layer,  which  are  pear- 
shaped,  the  apices  touching  the 
baxcment  -  mcmbiiiiic.  Between 
their  tapering  poiuts  are  u  third 
variety   of   cells,    filling    in    the 

inten'als  between  them,  and  of  smaller  size  than  those  of  the  other  two  layers. 
2.  Endothelium. — As  before  stated,  endothelial  cells  are  flattened,  transparent, 

84|uamous  cells,  attached  by  their  margins  by  a  semifluid  homogeneous  cement-sul)- 
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?,  so  as  lo  form  a  continuous  endothdial  meuibnine.  Though,  for  the  most  part, 
these  celU  are  squaninns,  in  Home  places  cells  may  U*  Found,  either  isolated  or  occur- 
ring ill  patches,  which  are  |jolyhednil  or  even  columnar.  These  cells  are  fret^iiently 
lo  be  found  lining  the  stomata  of  serous  membranes,  and  are  supposed  to  he  endo- 
thelial cells  in  }\t\  active  state  of  division  (Fig.  12).  As  a  rule,  the  endothelial  cells 
are  polygonal  in  outline,  with  sinuous  or  jagged  margins,  and  arc  in  close  ap[M)sition, 
the  amount  of  iH»hesive  matter  unitinj^  them  being  so  slight  ua  not  to  he  uppaiM^nt. 
Their  protoplasmic  j^ubstanre  appeai-s  to  be  granular,  but  consists  of  ftbrilbe  an*anged 
in  «  network,  in  which  the  nucleus  is  contiined,  limited  by  a  membrane  and  having 
a  well-develo{KHl  reticulum. 


CONNECTIVE    TISSUES. 

By  the  term  connective  tissue  we  mean  a  number  of  tissues  which  possess  this 
feature  in  common :  viz.  that  they  serve  the  geneml  pur|>ose  in  the  animni  economy 
of  supporting  »thI  connecting  the  tissues  of  the  frame.  These  tissues  may  tliifer 
oonsiilerably  from  each  other  in  external  appearance,  but  they  present,  nevertheless^ 
many  points  of  relationship  with  each  other,  and  are  moreover  developed  from  tlie 
same  embryonal  elcnuMits.  They  are  divided  into  three  great  groups:  (1)  tJie 
fibrous  Connective  ti.-^ues;    {'!)  cartilage:    and  (;^)  bone. 

The  Fibrous  Connective  Tissues. — Three  princij)al  forms  or  varieties  of  fibrous 
connective  tissue  are  recognizeil :  (I)  White  fibrous  tissue  ;  (2)  yellow  elastic  tissue ; 
(•S)  areolar  tissue.  They  are  all  coniposefi  of  a  matrix  in  which  cells  are  imbedded, 
and  between  the  cells  are  fibres  of  two  kinds,  the  white  and  yellow  or  elastic.  The 
diiference  betwet*n  the  three  fonus  of  tissue  <le|>ends  on  the  relative  proportion  of 
the  two  kinds  of  fibre,  in  the  first  variety  enumerated  the  tvhite  fibre  preiwndeniting, 
to  the  second  variety  the  yellow  clnsltc  fibres  being  greatly  in  e.xcess  of  the  while, 
and  in  the  third  form,  areolar  tissue,  the  two  are  blended  in  much  more  ec|ual 
proitoriions. 

The  white  fibrous  tissue  (Fig,  13)  is  a  true  connecting  structure,  and  serves 
three  purposes  in  tlie  auiuial  economy.     It  serves  to  bind  bones  together  iu  the 


Fm.  13. 


WhIUr  Fibrous  Tissue  OiJgb  |M>vrer). 


form  of  ligaments:  it  served  to 
connect  muscles  to  bones  or  other 
structures  in  the  form  of  tendons ; 
and  it  forms  an  investing  or  pro- 
tecting structure  to  various  organs 
in  the  form  of  membranes.  Exam* 
pits  of  where  it  serves  this  latter 
office  are  to  be  found  in  the  mus- 
cuhir  fasciie  or  sheaths,  the  peri- 
osteum, and  i>erichondriuin ;  the 
investments  of  tlie  various  glands 
(sach  as  the  tunica  albuginea  tes- 
tis, the  capsule  of  the  kidnev, 
etc.),  the  investing  shejith  of  the  nerves  (perineurium)  antl  of  various  organs,  a« 
llic  penis  and  the  eye  (sheath  of  the  cor|K>ra  cavernosa  and  corjuis  spongiosum  and 
acU'rofic).  But  in  all  these  parts  the  student  mu?t  bear  in  mind  tliat  the  elastic 
tL^ue  enters  in  greater  or  le^^s  proportion.  It  prcMents  to  the  naked  eye  the  a|)pear- 
ajice  of  silvery-white  glistening  fibres,  covered  over  with  a  quantity  of  loose,  tloccu- 
lent  ti&iiue  which  bitids  the  fibres  together  and  carries  (he  blood-vessels.  It  is  not 
poeseased  of  any  elasticity,  and  has  fmly  the  very  slightt^t  extensibility  :  it  is  exceed- 
injClT  dtrongt  so  that  upon  the  application  of  any  external  violence  the  bone  with 
which  it  ifl  eonnectefl  will  fracture  before  the  fibrous  tissue  will  give  way.  When 
examined  under  the  microscope  it  is  found  to  consist  of  waving  bands  or  bundles 
of  minute,  tmnsparent.  homogeneous  filaments  or  fibrilbe  held  together  by  an  albu- 
minous setuifluid  cemcnt-4(ubstance  (Fig.  14).    In  ligaments  aiid  teiidons  these  bun- 
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dies  run  pirHllfl  with  each  other;  in  membranes  they  intersect  one  another  in  dif- 
ferent plaet^rf.  The  Ijiiiidies  liuve  a  tendency  to  split  up  loncritudinally  or  send  off 
slips  to  join  other  bundles  and  receive  others  in  return.  The  cells  occurring  in 
white  tihrous  tiiwue  are  often  called  '^  tendon-cells."  They  are  situated  on  the  sur- 
face of  groups  of  bundles,  and  are  quadrangular  in  shai)e»  arranged  in  rows  in  single 
file,  each  cell  being  separated  from  its  neighbors  by  a  narrow  Hne  of  cement-sub- 
stance.    The  nucleus  is  generally  situated  at  one  end  nf  the  cell,  the  nucleus  of  the 

Kio.  lo. 
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ObnnM'ilvo  Tlame  (Klein  and  Nnblc  Smith) :  a,  the 
wlittc  nbmuti  L'k'niL-nt  ~  a  layer  of  niorc  or  U'-ss 
^ba^'ly■tmrHn<'ll.  piininel,  wuvy  liuiidU'*  of  f-m- 
nct>iivc-ti>.sui'  /ll.rils.  On  (lie  •urfaiT  uf  ihU  Inycr 
Ub,m  uotwurk  uf  Ane  cUstic  Hbreti. 
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adjoining  cell  being  in  close  proximity  to  it  (Fig.  15).  I'poti  llie  addition  of  acetic 
acid  to  wiiite  fibrous  tissue  it  swells  up  into  a  glassy-looking,  indistinguishable  mass. 
When  boiled  in  water  it  is  converted  almost  comj>letely  into  gelatin. 

Yellow  Elastic  Tissue. — In  certain  parts  of  tlie  body  a  tissue  is  found  which 
when  viewed  in  mass  is  of  a  yellowish  color,  anrl  is  possessed  of  great  elasticity  ;  so 
that  it  is  capable  of  considerable  extension,  and  when  the  extenditig  force  is  with- 
drawn returns  at  once  to  its  original  condition.  This  is  yellow  elastic  tissue,  in 
wliich  the  elastic  fibres  greatly  preponderate,  to  the  almost  complete  exclusion  of  the 
white  fibrous  element.  It  is  loiind  in  this  condition  in  the  ligamcnta  subflnva,  in 
the  vocal  conls,  in  the  longitndinul  coat  of  the  trachea  and  bronchi,  in  the  inner 
coats  of  the  blood-vessels,  especially  the  larger  arteries,  iind  to  a  very  considerable 
extent  in  the  thyro-hyoid,  crico-thyroid,  and  stylo-hvoid  ligaments.  It  is  also  found 
in  the  ligamenrum  nucha*  of  the  lower  animals.  W  hen  viewed  under  the  microscope 
(Fig.  lt»),  it  is  seen  to  consist  of  an  aggregation  of  curling  fibres  with  a  well-defined 
outline.  They  are  considerably  larger  in  size  than  the  fibrilhe  of  the  white  fibrous 
element,  and  vary  much,  being  from  the  j^too  ^^^  ttAttt  ^^  '^"  '"^'^'  *"  diameter.  The 
fibres  fonn  bold  and  wide  curves,  branch,  and  freely  anastomose  with  each  other. 
They  are  homogeneous  in  appejirance,  and  have  a  tendency  to  curl  up,  especially  at 
their  broken  ends.  In  some  parts,  where  the  fibres  are  broad  and  large  and  the 
network  close,  the  tissue  presents  the  appearance  of  a  membrane,  with  gaps  or  per- 
forations corre-^ptuiding  to  the  inter\'ening  space.  This  is  to  be  f<»und  in  the  inner 
cojtt  of  the  arteries,  and  to  it  the  name  o(  fenrfttrated  vtemhtane  has  been  given  by 
Henle.     The  yellow  elastic  fibres  remain  unaltered  by  acetic  acid. 

Areolar  tassue  is  so  called  bec4iuse  its  meshes  are  easily  distended,  and  thus  sep- 
arated into  areolie  or  spaces,  which  all  open  freely  into  each  other,  and  are  cousequeDtJy 
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Iv  blown  up  with  air  or  penneated  by  fluid  when  injected  into  any  part  of  the 
ds^iiue.  Such  spaces,  however,  do  not  exist  in  the  natural  condition  of  tifc  I>ody,  but 
the  whoie  tissue  forms  one  unbroken  membi'ane  composed  of  a  number  of  iutcrlaoing 
6bres.  variously  8uperimpoi»ed.     Hence  the 

lerni  "the  cellular  uieujbrunc"  is  in  many  Fi<»-  In- 

puts of  the  bo<ly  more  appropriate  than  its 
more  modern  e<iuivalent.  The  chief  use  of 
tLe  areolar  tl^ue  in  to  hind  partjii  together; 
<*hile  by  the  laxity  of  its  fibres  and  the  per- 
meability of  it«  areola;  it  allows  them  to  move 
ou  each  other,  and  affords  a  really  exit  for 
inflammatory  and  other  effused  Huiiis.  It 
is  one  of  the  most  extensively  distributed 
of  all  the  tissues  in  the  body.  It  is  found 
bcneftth  the  skin  in  a  continuous  layer  all 
over  the  body,  connecting  it  to  the  subja- 
cent jMirts.  In  the  same  way  it  ia  situated 
beneath  the  mucous  and  »orous  membrane. 
It  is  also  found  betww;n  muscles,  vessels, 
uud  ut;rves,  forming  investing  sheaths  for 
them  and  connecting  them  with  surround- 
ing structures.  In  addition  to  this,  it  is 
fouuii  in  the  interior  of  organs,  binding 
together  the  various  lobes  and  lobules  of 
the  comjwund  glands,  the  various  coats  of 
the  hollow  visceru,  and  the  fibres  of  mus- 
cles, etc.,  and  thus  forms  one  of  the  most 
imjNirtant  connecting  media  of  the  various 
structures  or  organs  of  which  the  bo^iy  is 
made  up.  In  many  |>arts  the  areolae  or  in- 
terspace of  areolar  tissue  are  occupied  by 
fat-c<^IIs,  constituting  fidi/Hfse  tis»ue,  which 
will  presently  be  di'scriheil. 

Areolar  tissue  presents  to  the  naked  eye 
a  flocculeut  appearance,  somewhat  like  spun  silk.  When  stretched  out,  it  is  seen  to 
consist  of  delicate  soft  elastic  threads  interlacing  each  other  in  every  direction,  and 
forming  a  network  of  extreme  delicacy.  When  examined  under  the  microscope,  it 
is  seen  to  consist  of  white  fibres*  and  elastic  fibres  int-ercrossing  in  all  directions,  and 
united  together  by  a  homogeneous  cement  or  ground-substance,  and  filleil  by  cellular 
elements,  which  contain  the  protophuMm 

out  of  which  the  whole  ia  developed  and  f'm.  17. 

regenerated. 

These  cell-spaces  may  be  brought 
into  view  by  treating  the  tissue  with 
nitrate  of  silver  and  exposing  it  to  the 
light.  This  will  color  the  fibres  and 
gnmnd-8ul)stance,  leaving  the  cell- 
itpaces   unstained. 

The  cells  of  areolar  tissue  (Fig.  17) 
are  of  two  kinds:  1,  flattened  trans- 
parent cells,  with  an  oblong  nucleus 
and  more  or  less  branched,  and  often 
united  together  by  thin-brunched  pro- 
cesses ;  and  2,  granular  cells,  some  of 
which  are  of  the  size  of  white  blood-corpuscles,  and  like  them  possessed  of  amoeboid 
movements:  others  are  of  larger  size,  and  do  not  exhibit  iimceboid  movements  to 
any  appreciable  extent.     They  lie  imbedded  in  the  ground-substance,  and  in  some 


TeUow  EUttlo  Tiunie  Ibtgti  powerj. 


C<innoctivc-ti9»ue  CorpuAcles  (Klein  autl  Nuble  SnilUi). 
rn.  migratory  connccUve-tiBsae  cell.  The  other  two 
un  itu-  onlinar>-  Inuiclieil  cells,  e«cli  wltb  an  obluog 
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situations,  where  tbe  areolar  tissue  is  loose  and  the  spaces  large  bo  u  to  contain 

several  cells,  they  form  a  sort  of  lining  for  it.  hi  other  situations,  where  the  tissue 
forms  a  membranous  layer,  the  flattened  cells,  here  unbrauehed,  fonn  an  epiiheiial- 
like  covering  to  its  suiiat-e. 

VeBBels  and  Nerves  of  Connective  Tieeue. — The  bbtod-n'SHch  of  connective 
tissue  are  very  few — that  is  to  say,  there  are  few  actually  destined  for  the  tissue 
itself,  although  many  vessels  may  permeate  one  of  its  fornas.  the  areolar  tissue,  car- 
rying- blood  to  other  structures.  In  wliite  fibrous  tissue  the  blood-vessels  usually 
run  panillel  to  the  longitudinal  bundles  ajid  between  them,  sending  transverse  com- 
municating branches  across,  and  in  some  forms,  as  the  periosteum  and  dura  uiater^ 
being  fairly  numerous.  In  the  yellow  elastic  tissue  the  blood-vessels  also  run  between 
the  fibres,  and  do  not  penetrate  them.  Lymphatic  vessels  are  very  numerous  in  uiost 
forms  of  connective  tissue,  especially  in  the  areolar  tissue  beneath  the  skin  and  ihe 
mucous  and  serous  surfaces.  They  ju*e  also  found  in  abundance  in  the  sheaths  of 
tendons,  as  well  as  In  the  tendons  ihemKelves,  Nerves  are  to  be  found  in  the  while 
fibrous  tissue,  where  they  tenuinate  in  a  special  manner;  but  it  is  tloublful  whelber 
any  nerves  terminate  in  areolar  tissue ;  at  all  eventit,  they  have  not  yet  been  demon- 
strated, and  the  tissue  is  pansessed  of  very  little  sen.sibility. 

Development  of  Connective  Tissue. — Fibrous  connective  tissue  is  developed 
from  embryonic  connective-tissue  cells  derived  from  the  mesoblu-H.  At  an  early 
periwl  of  development  it  consists  of  nucleated  cells  and  a  muco-albuminous  Huid, 
which  subsequently  becomes  a  pellucid  jelly  and  forms  tbe  ground-substance.  In 
this  ground-substance  the  two  varieties  of  fibres  become  develoj>ed.  Aa  to  the 
manner  in  which  they  do  so.  there  are  two  theories,  some  believing  that  they  are 
developed  from  the  protoplasm  of  the  cells,  othere  that  they  are  formed  by  a  deposit 
in  the  ground-substance.  In  the  former  case  the  ]>rotopIasm  of  the  cells  is  converted 
wholly  into  elementary  fibres,  the  nucleus  disap|tearing  ;  or  else  the  peripheral  part 
of  the  protoplasm  producers  the  fibrous  tissue,  the  original  cell  growing  again  to 
its  original  size,  and  then  throwing  off  a  fresh  portion  to  form  a  new  cell,  and  itself 
persisting  in  contact  with  the  fibres  it  has  fonnetl  as  a  j>em3anent  connective-tissue 
corpuscle. 

Vellow  elastic  fibres  are  said  by  some  to  be  formed  by  the  processes  of  stellate 
embryonal  cells,  which,  joining  with  processes  of  other  cells,  form  the  elastic  fibres. 
Three  s[>ecial   forms  of  connective  tissue  must  be  described:  the  mucoid,  the 
lymjihoid  or  retiform,  and   basement-membranes. 

1.  The  mucoid  or  gelatinotis  exists  chieHy  in  the  *'jelly  of  Wharton,"  which 
forms  the  bulk  of  the  umbilical  coni  and  in  some  other 
situations  in  the  f<ctiis,  as  in  the  pulp  of  young  teeth  and 
in  certain  btages  of  the  development  of  connective  tissue 
in  various  regions.  In  the  adult  the  vitreous)  humor  of 
the  eye  is  formed  of  the  same  material.  This  tissue  con- 
sists of  nucleated  cells,  which  branch  and  become  con- 
nected so  as  to  form  trabecuhe,  in  which  is  contained  a 
jelly-like  substance  containing  the  chemical  principle  of 
mucus,  or  muciti.  and  in  smaller  (piantitics  allnnnen,  but 
no  gelatin:  Sometimes,  as  in  the  vitre(»us  humor  of  the 
eye,  the  cells  disappear  and  the  jelly  only  remains. 

2.  ReUform,  adenoid,  or  lymphoid  conneetive  tis- 
sue (Fig.  IH)  is  found  e.xtensivcly  in  many  i>arts  of  the 
body,  often  surrounding  the  minute  ldoo<l-vessels  and 
forming  the  conunencement  of  lymphatic  channels.  It 
is  fitrmed  of  an  interlacement  of  very  tine  fibres,  at  the 
nodal  points  of  which  stellate  cells  are  situated.  The 
interstices  of  the  fibres  are  filled  with  the  rounded  gran- 
ular coq)Uscle3  of  the  lymph.  The  $icuro<jiia,  or  fine 
gelatinous  connective  tissue  which  sup|K>rts  the  nervous  elements  in  the  cerebro-spinal 
axis  and  in  the  retina,  is  regarded  as  u  modified  form  of  the  retifonu  connective  tissue. 


Fto.  18. 
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8,  Baeement-mexnbranes,  formerly  described  as  homogeneous  membranes,  are 
reallv  ii  form  of  connective  tissue.  They  constitute  the  supporting  membrane,  or 
membmna  propria,  supporting  the  epithelium  of  mucous  membranes  or  secreting 
glands,  and  in  other  situations.  By  means  of  staining  with  nitrate  of  silver  they 
may  be  ahown  to  consist  of  flattene<i  cells  in  close  apposition,  and  form  therefore  an 
exmmple  of  an  epithelioid  arrangement  of  connective-tissue  cells. 

Adipoee  Tissue. — In  almost  all  parts  of  the  body  the  ordinary  arcntlar  tissue 
ecknrains  a  variable  <juantity  of  a<li]>ose  or   fatty  tissue.     The  principal  situations 

Fig.  19. 


Jldlpote  Ttnue  (bigb  power) :  a.  aUr-Uke  nppeanuice,  ttom  cryataUixaUon  of  fiitty  addft. 

where  it  is  not  found  are  the  subcutaneous  tissue  of  the  eyelids,  the  penis  and 
acroctim,  the  nymphse,  within  the  cavity  of  the  cranium,  and  in  the  lungs,  except 
near  their  roots.  Nevertheless,  its  distribution  is  not  uniform,  in  some  parts  being 
collected  in  great  abundance,  as  in  the  subcutaneous  ti.sauc,  w^peciallv  of  the  abdo- 
men, around  the  kidneys,  on  the  surface  of  the  heart  between  the  furrows,  and  in 
some  other  situations.  Lastly,  fat  enters  largely  into  the  formation  of  the  marrow 
of  bones.  A  distinction  must,  how- 
ever, be  made  between  fat  and  adipose  Fio.  20. 
tissue,  the  latter  being  a  distinct  tissue 
— the  former  an  oily  matter,  which  in 
addition  to  forming  adipose  tissue  is 
also  widely  present  in  the  body,  as  in 
the  fat  of  the  brain  and  liver  and  in  the 
bb>od  and  chyle,  etc. 

Adipose  tissue  (Fig.  19)  cousista  of 
a  number  of  vesicles  varying  in  size, 
but  of  about  the  average  diameter  of 
j-Jtj  of  an  inch.  They  are  formed  of 
an  exceedingly  delicate  structureleKs 
membrane  filled  with  fatty  matter, 
which  is  lirpxid  during  lifEs  but  be- 
oumes  solidified  after  death.  They 
are  round  or  spherical  where  they 
have  not  been  subjected  to  pressure; 
otherwise  they  ii*sume  a  more  or  less 
angular  outline.  A  nucleus  is  always 
present^  and  can  be  easilv  demonstrated 
by  staining  with  logwood ;  in  the  natu- 
ral condition  it  is  so  conipressed  by  the  contained  oily  matter  as  to  be  scarcely  recog- 
nisable.    These  fat-cells  are  contained  in  clusters  in  the  areolar  of  fine  connective 


Devclopmont  of  Fat  [Klein  and  Noble  BmlUil:  a,  minute 
artery;  r, ininule  vein;  c. cflplUiir>-  bl'xxl-vci'iml.s  lu  tlte 
coursL'  of  formation:  they  are  uot  hulJowytl  nwi  yet 
completely  there  K-Iiik  hIiII  li-fl  In  them  prutuptasmlc 
Bopti):  fi,  tbt'  ffniiind-^ut>siAne<'.  conutnlng  nunieruiu 
iiuiieated  tfu.',  some  of  which  ore  more  difitiuctly 
branched  tnn\  IliiUetieil  ihau  uibere,  and  appear  three* 
ftue  mnm  aphid  le-ahuped. 
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tissue,  and  are  held  together  ina'mlj  by  a  network  of  capillary  blood-vessels,  which 
are  distribuietl  to  tbuin. 

Fat  is  an  ii;organi)jed  substance,  corisi.stin*:  of  »  lifjuid  material  (glvcerin)  in 
combination  with  certain  fatty  acids,  stearic,  imlinitic,  and  oleic.  Sometimes  the 
acids  separate  spontaneously  before  the  fat  is  exiLmine<l,  and  are  seen  under  the 
microscope  in  a  crystalline  form,  as  in  Fig.  \{K  a.  By  boiling  the  tissue  in  ether  or 
strong  alcohol,  the  fat  may  be  extracted  from  the  vesicle,  which  is  then  seen  empty 
and  .shrunken. 

Fat  is  said  to  be  first  detected  in  the  human  embr^'o  about  the  fourteenth  week. 
Accoi*ding  to  Klein,  the  fat-cells  are  formed  by  the  transformalion  of  the  proto- 
plasmic connective-tissue  corpuscles,  into  which  small  globules  of  fat  find  their  way, 
and  increase  until  they  distend  the  corpuscle  into  the  thin  nuiiitle  of  protoplasm  which 
forms  the  cell-wall,  and  in  which  its  nucleus  is  still  to  be  seen  (Fig.  20).  Others  of 
the  connective- tissue  corpuscles  are  ti*ansformed  into  the  vessels  and  the  lymphatic 
tissue  which  accompanies  tlie  vesseU. 


PIGMENT. 

In  various  parts  of  the  body  jntpnent  is  found;  most  frequently  in  epithelium- 
cells  and  the  cells  of  connective  tissue.  Pigmented  epitliellal  cells  ure  found  form- 
ing the  external  layer  of  the  retina  (Fig.  *2])  iind  on  the  posterior 
surface  of  the  iris.  Pigment  is  also  found  in  the  epithelial  cells  of 
the  deeper  layei-s  of  the  cuticle  in  some  parts  of  the  bodv.  such  as  the 
areola  of  the  nipple  and  in  colored  patches  of  skin,  and  especially  in 
the  skin  of  the  colored  races,  and  also  in  hair.  It  is  also  found  in 
the  epithelial  cells  of  the  olfactory  regions  and  of  the  membranous 
labyrinth  of  the  ear. 

In  the  connective-tissue  cells  pigment  is  frequently  met  with  in 
the  lower  vertebrates.  In  man  it  is  found  in  the  choroid  coat  of  the  eye,  and  in 
the  iris  of  all  but  the  light-blue  eyes  and  the  albino.  It  is  also  occasionally  met 
with  in  the  cells  of  retifonu  tissue  and  in  the  pia  mater  of  the  upper  part  of  the 
spinal  cord.  These  cells  are  characterized  by  their  larger  size  and  branched  pro- 
Cesses,  which,  as  well  ru*  the  body  of  the  cells,  are  fillcHl  with  granules.  The  pig- 
ment consists*  of  dark-brown  or  black  granules  of  very  small  size,  closely  packed 
together  within  the  cells,  but  not  invading  the  nucleus.  Occasionally  the  pigment 
is  yellow,  and  when  oc<:urring  in  the  cells  of  the  cuticle  constitutes  "freckles." 


Fio.  21. 
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CAKTILAGE. 

Cartila^^  is  a  non-vascular  structure  which  is  found  in  various  parts  of  the 
body — in  adult  life  chiefly  in  the  joints,  in  the  parietes  of  the  thorax,  and  in 
various  tubes,  such  as  the  air-passages,  nostrils,  and  ear-s,  which  are  to  he  kept  per- 
manently ofK^n.  In  the  foetus  at  an  early  f>eriod  the  greater  part  of  the  skeleton  is 
cartilaginous.  As  this  cartilage  is  afterward  replaced  bv  bone,  it  is  called  trrtnxh 
ran/^  in  contradistinction  to  that  which  remains  unossified  during  the  whole  of  life, 
and  which  is  called  pemianenL 

Cartilage  is  divided,  according  to  its  minute  structure,  into  true  or  hyaline  car- 
tilage, fibrous  or  fibro-cartilage.  and  yellow  mv  elastic  or  reticular  cartilage.  Besides 
these  varieties  met  with  in  the  adult  hunjan  subject,  there  is  a  variety  called  cellular 
cartilagt'^  which  consists  entirely,  or  almost  entirely,  of  cells,  united  in  some  cases 
by  a  network  of  very  fine  fibres,  in  other  cases  apparently  destitute  of  any  intercel- 
lular substance.  This  is  found  in  the  external  ear  of  rats,  mice,  and  some  other 
animals,  and  is  present  in  the  choixia  dorsalis  of  the  human  embryo,  but  is  not  found 
in  any  other  human  structure.  The  various  cjirlilages  in  the  body  are  also  classified, 
according  to  their  fuikction  and  position,  into  articular,  interarticular,  costal,  and 
membraniform. 
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Fig.  22. 
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Hyaline  cartilasre,  which  mav  he  taken  as  the  typo  of  this  tissue,  consists  of  a 
gristly  mass  of  a  firm  consistence,  but  of  considerable  elasticity  and  of  a  pearly- 
bluish  color.  Except  where  it  coat*»  the  articuJar  ends  of  bones  it  is  enveloped  in 
a  fibrous  nierahnine.  the  perichonthintiu  from  the  vessels  nf  wliich  it  imbibes  it« 
nutritive  fluidt*.  bein;r  it-^elf  de?*titut*!!  of  blood-vessels ;  nor  have  any  nerves  been 
imcefl  into  it.  Its  intimate  structure 
»  very  simple.  If  a  thin  slice  is  ex- 
amined uniler  the  microscope,  it  will 
be  found  to  ronsist  of  cells  of  a  round- 
el or  bluntly  angular  form  lyin^  in 
pviu|»s  of  twfi  or  more  in  a  f;runul:ir 
or  ainn>st  homogeneous  matrix  {V\p 
25).  The  cells  when  arranj^ed  in 
groups  of  two  or  three  have  generally 
a  straight  outline  where  they  are  in 
contact  with  each  other,  and  in  the 
rest  of  their  circumference  are  round- 
ed. The  cell-contents  consist  of  clear 
trunslucent  protopla^sm  containing  minute  gninules,  and  imbedded  in  this  are  one  or 
two  nuclei,  having  usually  a  granular  appearance,  but  occasionally  being  clear  and 
occnpiet!  by  one  or  more  nucleoli.  The  cells  are  imbedded  in  cavities  in  the  matrix 
calleil  i'ortilagf  htfuiKr^  which  are  line<l  by  a  distinct  transparent  membrane  calle<l 
the  rap9uh\  Each  lacuna  is  generally  occupied  by  a  single  cell,  but  during  the 
divi>ion  of  the  cells  it  may  contain  two,  four,  or  eight  carlibige-cells.  By  btiiling 
the  cartilage  for  some  hours  and  treating  it  with  concentrated  mineral  a<*id,  the  cap- 
sale  may  be  freed  fi'om  the  matrix,  and  can  then  ho  demonstrated  as  a  distinct  vesi- 
cle containing  the  cells.  By  exposure  to  the  a^^tion  of  an  electric  shock  the  cell 
■flsames  a  .jagge<l  outline  and  shrinks  away  from  the  interior  of  the  capSule.     ^ 

Tlie  matrix  is  trans|wirent  and  rtpparently  without  structure,  or  else  present*  a 
lUmly  granular  appeanince,  like  ground  glass.  According  to  s<ime  observers,  after 
prolonged  maceration  bundles  of  fine  connective-tissue  fibres  may  be  noticed  in  it. 
Il  is  believe4l  by  some  histulogists  that  the  matrix  is  permeated  by  a  tnunber  of  fine 
cihannels  which  connect  the  lacunae  with  each  other,  and  that  these  cannls  eommu- 
nieate  with  the  lymphatics  of  the  perichondrium,  and  thus  the  struuture  is  f>ermeatod 
with  a  current  of  nutritious  fluid. 

The  articular  cartilages,  the  temporary  cartilages,  and  the  costal  cartilages  are 
all  of  the  hyaline  variety.  They  present  minute  differences  in  the  size  and  sbajw 
of  their  cells  and  in  the  arrangement  of  their  matrix.  In  the  articular  cartilages, 
which  show  no  tendency  to  ossifica-tion,  the  matrix  is  finely  granular  under  a  high 
power;  the  cells  an*i  nuclei  are  small  and  are  disposed  ])arallel  to  the  surface  in  the 
soperfieial  part,  while  nearer  to  the  bone  they  become  vertical.  Articular  cartilages 
have  a  temiency  Xf\  split  in  a  vertical  direction,  probnblv  from  some  pe<*uliarity  in 
the  intimate  structure  or  arrangement  of  the  component  parts  of  the  matrix.  In 
disease  this  tendency  to  a  fibrous  si»litting  becomes  very  manifest.  Articular  car- 
tilage is  not  covered  by  perichondrium,  at  least  on  its  free  surface,  where  it  is 
e^KpoQKHl  to  friction,  though  a  layer  of  connective  tissue  can  be  traced  in  the  adult 
over  a  small  part  of  its  circumference  continuous  with  that  of  the  synovial  mem- 
brunr:  and  here  the  cartilage-cells  are  more  or  less  branched,  and  pass  insensibly 
into  the  brariclied  connectivtvtis'-ue  corpuscles  of  the  synovial  membrane. 

Articubir  curtilage  forms  a  thin  incrustation  upon  the  joint-surfaces  of  the  bones, 
and  Its  elas.iicity  enables  it  to  break  the  force  of  any  concussion,  whilst  its  smooth- 
ness affords  etise  and  freedom  of  movement.  It  varies  in  thickness  according  to  the 
shape  of  the  iKine  on  which  it  lies;  where  this  is  convex,  the  cartilage  is  thickest  at 
the  centre,  where  the  greatest  pressure  is  received:  and  the  reverse  is  the  cose  on 
the  concnvp  surfaces  of  the  bones.  Articular  cartilage  appears  to  imbibe  its  nutri- 
ment partly  from  the  vessels  of  the  neighboring  synovial  membrane,  partly  from 
thoBe  of  the  bone  upon  which  it  is  implanted.     Mr.  Toynbee  has  shown  that  the 
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Costal  rnrtnuite  from  b  Man  Bcveiity-six  ycara  of  aip: 
mntrix.    Jn  levcral  {xtrtlonK  of  tbu  )apt.>clmcn  two 


fthouin^  thi-  fJfVt'lopint'iit  ^f  fibixm-*  8[riii>(urr 


)f  ttip!. 

ill  ibe 


or  Uirec  frencratlonfi  of  relU  &re  wen  cnolcuud  in 
pareot  cell-wiiU  {high  puwer). 


minute  vessels  of  the  cancellous  tissue  as  they  approach  the  articular  latiiellu  dilate 
and  form  archcH,  and  then  return  into  the  substance  of  the  bone. 

Temporary  cajtilage  and  the  process  of  its  ossification  will  be  described  with 
Bone. 

In  the  costal  cartilages  the  cells  and  nuclei  are  large  and  the  matrix  bus  a  tend- 
ency to  fibrous  striation,  cjspccially  in  old  age  (Fig.  23).     These  cartilages  are  also 

very  prone  to  ossify.  In  the  thicke.st  part« 
ef  the  costal  cartUages  a  few  large  vascu- 
lar channels  may  be  deteirteH.  This  ajH 
pears  at  first  sij^ht  an  exception  to  the  state- 
ment that  cartilage  in  a  non-vasculur  tissue, 
but  is  not  so  really,  for  the  vessels  give  no 
branches  to  the  caiiilage-substance  itself, 
and  the  channelH  mny  rather  be  booked  upon 
lis  involutions  of  the  perichondrium.  The 
ensiform  cartilage  may  be  regarded  as  one 
of  the  costal  cartilages,  and  the  cartilages 
of  the  nose  and  of  the  hir^'nx  and  traclie-a 
resemble  them  in  microscopicii]  characters, 
except  tlie  epiglottis  luid  coriiicida  laryn- 
gis,  which  are  of  the  reticular  variety.  The 
hyalii»e  cartilages,  especially  in  adult  and 
advancod  life,  are  prone  toculcity;  that  is, 
to  say,  to  have  their  matrix  permeated  by 
the  salts  of  lime  without  any  apj>earunce 
of  true  Iwne.  The  process  of  calcification 
occurs  also,  an*!  still  more  frequently,  ac- 
cording to  Rollett,  in  such  curtilages  as  those  of  the  trachea,  which  are  prone  after- 
ward to  conversion  into  true  bone. 

Fibro-cartilage  consists  of  a  mixture  of  white  fibrous  tissue  and  cartilaginous 
tissue  in  various  propctrtions ;  it  is  to  the  first  of  these  two  constituents  that  its  flex- 
ibility and  toughness  are  chiefly  owing,  and  to  the  latter  its  elasticity.  When  exam- 
ined under  the  microscope  it  is  fiumd  to  be  made  up  of  fibrous  connective  tissue 
arranged  in  bundles,  with  C4irtilage-cells  between  the  bundles,  which  to  a  certain 

extent  resemble  tendon-cells,  but 
may  be  distinguished  from  them 
by  being  siirroundeil  by  an  in- 
vesting cajtsule  and  by  their 
being  less  flattened  (Fig.  24). 
The  fibro-carlilages  admit  of 
arrai^gement  into  four  groups — 
intenirticular,  connecting,  cir- 
cumferential,  ami  stratiform. 

The  interarticular  flbro- 
eartilages  ( mfntHci)  are  flat- 
tened fibi*o-cartihiginous  plates, 
of  a  round,  oval,  ti'iangular,  or 
sickle-like  form,  intery>osed  be- 
tween the  articular  enrtilagee  of 
certain  joints.  They  are  free  on 
both  surfaces  thinner  toward 
their  centre  than  at  their  cir- 
cumference, and  held  in  position  by  their  margins  and  extremities  being  connected  to 
the  surrounding  ligaments.  The  synovial  membrane  of  the  joint  is  prolongetl  over 
them  a  short  distance  from  their  attached  margins.  They  are  found  in  the  temporo- 
maxillary,  sterno-clavicular,  acromio-clavicuhir,  wrist,  and  knee  joints.  These  carti- 
lages arc  usually  found  in  those  joints  which  are  most  exposed  to  violent  concussion  and 
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subject  to  frequent  movement.  Their  nse  is  to  maintain  tbe  apposition  of  the  opposed 
surlkces  in  their  various  motion.s,  to  increase  the  depth  of  the  articular  surfaces  and 
give  euse  to  the  glidinjr  movement,  to  moderate  the  effects  of  great  pressure,  and  to 
oetdeD  the  inten^^ity  of  the  shocki^  to  whidt  the  parLs  mav  he  suhmitteil.  Profes^r 
liumphrv  h:w  fM.>iDted  out  tl»at  these  internrticular  fibro-cartilages  serve  an  import- 
ant purjxtse  in  increai<ing  the  variety  of  movements  in  a  joint.  Thus,  in  the  knee- 
joint  there  are  two  kinds  of  motion — viz.  anguhtr  movement  and  rotation — although 
It  ifl  a  hinge-joint,  in  which,  as  a  rule,  only  one  variety  of  motion  is  pcrmiliirJ;  the 
former  movement  taking  place  between  the  condyle*  of  the  femur  and  the  int«r- 
articular  cartiUjre,  the  latter  between  the  cartilage  and  the  heiid  of  the  tibia.  So, 
-»l^»,  in  the  icmjxiro-maxillar\'  joint,  the  upward  aud  downward  movement  of  open- 
ing .ind  shutting  the  mouth  takes  place  between  the  cartilage  and  tlic  juw-bone,  tlio 
grinding  niuvrment  between  the  glenoid  cavity  and  the  cartilage,  the  latter  moving 
with  the  jnw-hone. 

Tbe  connecting  flbro-cartilaeres  are  interposed  between  tbe  bony  Hurfaces  of 
tbase  joints  which  admit  of  only  slight  mobility,  as  between  the  bodies  of  the 
vertebrw  and  the  pubic  bones.  'They  form  di3k.s  which  adhere  closely  to  both  of 
the  opi>ostMl  bones,  and  are  comjtosed  of  concentric  rings  of  fibrous  tissue,  with 
cartilaginous  laminjB  interposed,  the  former  tisdue  predominating  toward  the  cir- 
cumference, the  latter  toward  the  centre. 

Tbe  circumferential  fibro-cartilages  consist  of  a  rim  of  fibro-cartilage  which 
surrounds  the  margin  of  .s*->uic  of  the  articular  cavities,  as  the  cotyloid  cavitv  of  the 
hip  and  the  glenoid  cjivity  of  the  shoulder;  they  serve  to  deefjen  the  articular  sur- 
fsice  and  to  protect  the  e<igi'S  of  the  bone. 

The  stratifonn  flbro-cartilagres  are  those  which  form  a  thin  layer  in  ossei^ua 
grooves  through  which  the  tendons  of  certain  muscles  glide.  Small  masses  of  fibro- 
cartilages  are  also  developed  in  the  tendons  of  certain  luuseles  where  they  glide  over 
bones,  t^  in  the  tendons  of  the  peroneus  longiis  and  tbe  tibialis  posticus. 

The  yellow,  or  retic\il£kr.  elastic  cartilag-e  is  found  in  the  human  body  in  the 
auricle  of  the  external  ear,  tbe  Ktistachiiin  tubes,  the  comicula  laryngis,  and  the 
epiglottis.  It  consists  of  cartilage-cells  and  a  matrix,  the  latter  being  pervaded  in 
every  direction,  except  immediately  around  each  cell,  by  a  network  of  yellow  elastic 
fibres  branching  and  »naf>tomo»- 

ing  in  all  directions  (Fig.  25).  Fio.  26. 

The  fibres  resemble  those  of 
yellow  elastic  tissue,  both  in  ap- 
pearance and  in  being  unaffected 
by  acetic  acid;  and  according 
to  Kollett  their  continuity  with 
the  elastic  fibres  of  the  neigh- 
boring tissue  admits  of  being 
demonstrate*!. 

The  distinguishing  feature 
of  cartilage  as  to  \\s  chemical 
composition  is  that  it  yields  on 
boiling  a  substance  called  chon- 
drin.  very  similar  to  gelatin, 
but  differing  from  it  in  not 
being  preoipifHtod  by  tannin. 
Acwjrdinjr  to  Kuhne,  there  is 
a  small  amount  of  gelatin  in  hyaline  cartilage.  Virchow  believes  that  the  semilunar 
dbiks  in  the  knee-joint  are  wrongly  denominated  cartilages,  since  they  yield  no 
chondrin  on  boiling ;  and  he  appears  to  regard  them  as  a  modification  of  a  tendinous 
Blracture.  which,  however,  ugrees  with  the  cartilages  in  the  important  particular  of 
being  oon-vaiscular. 
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BONE. 

Btiruoture  and  PhyBioal  Propertiea  of  Bone. — Boiic  is  one  of  tho  hunlcst 
structures  of  the  aiiiiual  body  ;  it  possesses  also  a  certain  degree  of  toughne:^  and 
clajtticity.  Its  color,  in  a  fresh  state,  is  of  a  pinkisb-white  extenially  and  (ieep  red 
within.  On  examininn;  a  nertion  of  any  bone  it  is  seen  to  ly?  composed  of  two  kintis 
of  tissue,  one  of  which  is  tiense  and  compact  in  texture^  like  ivory;  the  other  con- 
sists of  slender  6bres  and  lauielhe,  which  join  to  form  a  reticular  structure;  this, 
from  its  resemblance  to  lattice-work,  is  called  cancellous.  The  conij)act  tissue  is 
always  placed  on  tlie  exterior  of  the  bone ;  the  cancellous  is  always  internal.  The 
relative  tjuantity  of  these  two  kinds  of  tissue  varies  in  different  hones  and  in  difierent 
pai-ts  of  the  same  bone,  us  strength  or  lightness  is  re*juisite.  ('htso  examination  of 
the  comjtact  tissue  shows  it  to  be  extremely  porous,  so  that  the  difference  in  struc- 
ture between  it  and  the  cancellous  tissue  depends  merely  U]>on  the  difierent  iiniount 
of  solid  matter  und  the  size  and  number  of  sj^-es  in  each,  the  cavities  being  small 
in  the  compact  tissue  and  the  solid  matter  between  them  abundant,  while  in  the 
cancellous  tissue  the  spaces  are  large  and  the  solid  matter  in  sninller  fpumlity. 

Bone  during  life  is  permeatetl  by  vessels  and  is  enclosed  in  a  fibrous  uiembinne* 
the  pej-iostcut/iy  by  means  of  which  many  of  these  vessels  reach  the  hard  tissue. 
If  the  |)eriosteum  is  stripped  from  the  surface  of  the  living  bone,  small  bleeding 
points  are  seen  which  mark  the  entrance  of  the  |K'riosteal  vessels;  and  on  section 
during  life  every  part  of  the  bone  will  be  seen  to  exude  bloiid  from  the  minute 
vessels  which  ramify  in  it.  The  interior  of  the  bones  of  the  limbs  presents  a  cylin- 
drical cavity  filled  with  marrow  and  lined  by  a  highly  vascular  arc<)lar  structure 
tailed  the  medullary  ynfwbraue  or  internal  periotttcmn^  which,  however,  is  luther 
the  areolar  envelope  of  the  cells  of  the  marrow  than  a  definite  memhrjine. 

The  Perioeteum  adheres  to  the  surface  of  the  bones  in  nearly  every  part,  except- 
ing at  their  cartilaginous  extremities.  Where  strong  tendons  or  ligaments  are  attaches! 
to  the  bone  the  periosteum  is  incorporated  with  them.  It  consists  of  two  layers 
closely  united  together,  the  outer  one  formed  chiefly  of  connective  tissue,  containing 
occasionally  a  few  fat-cells ;  the  inner  one.  of  elastic  fibres  of  the  finer  kind,  form- 
ing dense  membranous  networks,  which  can  be  again  sefmrated  into  several  layers. 
In  young  bones  the  periosteum  Ls  thick  and  very  vascular,  and  is  intimately  c*on- 
nected  at  cither  end  of  the  bone  with  the  epiphysial  cartilage,  but  less  closely  with 
the  shaft,  from  which  it  is  separated  by  a.  layer  of  soft  blastema  containing  a  num- 
ber of  granular  corpuscles  or  ''osteoblasts/'  in  which  ossification  |»roceeds  on  the 
exterior  of  the  young  hone.  Later  in  life  the  jieriosteura  is  thinner,  less  va^ndar, 
and  the  osteoblasts  have  become  converted  into  an  epithelial  layer,  which  is  separated 
from  the  rest  of  the  periosteum  in  numy  places  by  deft-like  spaces,  which  are  sup- 
posed to  serve  for  the  transmission  of  lymph.  The  periaHteum  serves  as  a  nidus  for 
the  ramification  of  the  vessels  previous  to  their  distribution  in  the  bone ;  hence  the 
liability  of  bone  to  exfoliation  or  necrosis  when  denuded  of  this  membrane  by  injury 
or  disease.  Fine  nerves  and  lymphatics,  which  generally  accompany  the  arteries, 
may  also  be  demonstrated  in  the  periosteum. 

The  Marro'w  not  only  fills  up  the  cylindrical  cavity  in  the  shafts*  of  the  long 
bones,  but  also  occupies  the  spaces  of  the  cancellous  tissue  and  extends  into  the 
larger  bony  canals  (Haversian  cjinals)  which  contain  the  blood-vessels.  It  differs  in 
composition  in  different  hones.  In  the  shafts  of  adtdt  long  bones  the  marrow  is  of 
1^  yellow  color,  and  contains,  in  100  ]>arts,  !♦()  of  fat,  1  of  areolar  tissue  and  vessels, 
and  'J  of  fluid,  with  extriuttive  nmtter,  and  consists  of  a  matrix  of  fibrous  tissue  su(t- 
porting  numerous  blood-vessels  and  cells,  most  of  which  are  fat-cells,  but  some  few 
are  *' marrow-cells."  In  the  fiat  antl  short  bones,  in  the  articular  ends  of  the  long 
bones,  in  the  bodies  of  the  vertebra?,  in  the  cranial  diploe,  and  in  the  sternum  and 
ribs,  it  is  of  a  red  color,  and  contains,  in  100  parts,  75  of  water  and  2o  of  solid 
matter,  consisting  of  albumen,  fibrin,  extractive  matter,  salts,  and  a  mere  trace  of 
fat.  The  red  marrow  consists  of  a  .«mall  (|uantity  of  areolar  tissue,  blood-vcsseU, 
and  numerous  cells,  some  few  of  which  are  fat-cells,  but  the  great  majority  roundish 
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nucleated  cella,  the  true  *'  marrow-cells"  of  Kollikei*.  Thefie  marrow-cells  resemble 
in  n|n>oarMinff  the  white  enrpu^cleti  uf  the  blood,  nml,  like  them.  poHsess  atucvhoid 
movements.  Occasionally  they  may  be  seen  to  posse^is  a  alightiy  jiinkish  hue,  and 
it  hftft  been  stated  by  Neuuianit  that  tbey  are  tbeii  in  a  tranffitional  aUv^v  between 
oiarrow-oell^  and  red  bb>od-c(>rpu.scles,  and  that  one  of  the  sources  of  blood-globules 
is  the  marrow  of  the  spc;»n<:y  l>ones. 

iriant-<^eiU(mt^fili/-piarjuvs,  osteoclasts)^  large,  multinucleated^  protoplasmic  masses, 
are  aliM?  to  be  found  in  both  sort^  of  adult  marrow. 

Veeeela  of  Bone. — The  blood-ves.sels  of  bone  are  very  numerous.  Those  of  the 
O0Di|in(rt  tissue  are  derived  from  a  close  aiul  druse  network  nf  vessels  ramifying  in 
Uie  penosteura.  From  thin  membrane  ve^^selt*  pa:^  into  the  minute  orifices  in  the 
comiwet  tissue,  runnintr  throu^rh  the  <'anals  which  traverse  its  substance.  The  can- 
cellous tissue  is  supplied  in  a  tsiuiilur  way,  but  by  a  iet-s  numerous  set  of  larger  ves- 
ttel^,  which,  perforating  the  outer  compact  tissue,  are  distributed  to  the  cavities  of 
the  spongy  portion  of  the  bone.  In  the  long  bones  numerous  apertures  may  Ik?  seen 
at  the  ends  near  the  articular  surfaceH,  some  of  which  give  passage  to  the  arteries 
of  the  larger  sec  of  vessels  referre<l  to;  hut  the  most  numenms  and  largest  apertures 
are  for  the  veins  of  tbe  cajQcelhuw  tissue,  which  run  sejmrately  from  the  arteries. 
The  medullary  canal  in  the  shafts  of  tbe  long  bones  is  supplied  by  one  large  artery 
(or  sometimes  more),  which  enters  the  bone  at  the  nutrient  foramen  (situated  in  most 
cmees  near  the  centre  of  the  shaft),  and  perforates  obliquely  the  compact  structure. 
The  medullary  i>r  nutrient  artery,  usually  accompanied  by  one  or  two  veins,  sends 
bruncbes  upward  and  downward  to  supply  the  medullary  membrane  which  line^  the 
eentral  cavity  and  tbe  adjoining  canals.  Tbe  ramifica,tions  of  this  ve^isels  anasto- 
mose with  the  arteries  botb  of  the  cancellous  and  compact  tissues.'  In  most  of  the 
flat  and  in  many  of  the  short  spongy  bones  one  or  more  large  apertures  are  obsen'ed, 
which  transmit  to  the  central  part*  of  the  bone  vessels  corresponding  to  the  medul- 
lary arteries  and  veins.  The  veins  emerge  from  the  long  bones  in  three  places 
(Kolliker):  (I)  by  one  or  two  large  vein.-?  which  accompany  the  artery;  (2)  by 
numerous  large  and  small  veins  at  the  articular  extremities;  (3)  by  many  small 
reins  which  arise  in  the  compact  substance.  In  the  flat  cranial  bones  the  veins  are 
large,  very  numerous,  and  run  in  tortuous  canals  in  the  dipb>ic  ti-vsue,  the  sides  of 
the  canals  being  formed  by  a  thin  lamella  of  bone  perforated  here  and  there  for  the 
passage  of  branches  from  the  a<ljacent  caucelli.  The  same  condition  is  also  found 
m  fell  cancellous  tissue,  the  veins  being  enclosed  and  8upporte<l  bv  osseous  structure, 
and  having  exceedingly  thin  coats.  When  the  bony  structure  is  divided,  the  vessels 
remain  patulous,  and  do  not  contract  in  the  canals  in  which  tbey  are  contiiine<l. 
Hence  the  constant  occurrence  of  purulent  absorption  after  amputation  in  those 
ca8«0  where  the  stump  becomes  indamed  and  the  cancellous  tissue  is  iufdtrateil  and 
batlied  in  pus. 

Lympbatio  VesBels,  in  a4ldition  to  those  found  in  the  periosteum,  have  been 
trace<]  by  Cruikshank  into  the  substance  of  Imne,  and  Klein  describes  them  as  run- 
ning in  the  Haversian  canals.  Xmrs  are  distributed  freely  to  the  periosteum,  and 
accomp.iny  the  nutrient  arteries  into  the  interior  of  the  bone.  They  are  said  by 
Kolliker  to  be  most  numerous  in  the  articular  extremities  of  the  long  bones,  in  the 
Tertebne,  and  in  the  larger  llal  bones. 

Minute  Anatomy. — The  intimate  structure  of  bone,  which  in  all  essential  par- 
ticulars ifl  identical  in  the  compact  and  cancellous  tissue,  is  most  easily  studied  in  a 
trans^'erse  section  from  the  compact  wall  of  one  of  the  long  bones  after  maceration, 
such  as  is  shown  in  Fig.  26, 

If  this  is  examined  with  a  rather  low  power,  the  bone  will  be  seen  to  be  map- 

'  This  view  ib  not,  however,  cnlerlainiM]  by  nil  analomistt.  Mr.  Charlw  Stimrt  helieres  tlmt,  in 
Bunv  cases  at  »II  erenl«,  the  vessels  of  the  periostcMim  Htipply  only  the  circiimror^ntinl  lamells  on 
ike  mirincfi  of  ihe  shrift  of  ihe  \Mme,  which  »re  formed  fmrn  this  menihrane.  ami  ihat  ihe  whole  of 
tkt  rot  of  its  Piructiire  is  snppliwl  by  the  veiecbi  of  the  nieHiiUnry  iTiembmm\  niul  tlmt  only  very 
txrcptiovmlly  iJoes  any  nnarstomonis  take  place  Iwtween  the  two  «;Is  of  vessels.  Certainly,  in  one 
mfirrrMOOpIr  section  which  I  had  an  opportunity  of  examining  through  the  kindness  of  Mr.  Stuart 
ikis  appeared  to  be  tbe  caue. 
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ped  out  into  a  number  of  circular  districts,  each  one  of  which  oon8i8ts  of  a  central 
hole  surrounded  bv  a  number  of  concentrio  yings.     These  districts  are  termed  Ha- 

veriti'an  tti/nierfift :  the  centrul  bole  is  an 
Hawraiitu  vanaU  and  the  rings  around 
are  layers  of  hone-tissue  nnanged  con- 
centrically around  the  central  canal,  and 
temicd  IfimeUif.  Moreover,  on  closer  ex- 
amination it  will  he  found  that  between 
these  laniella.%  and  therefore  also  ar- 
ranged concentrically  around  tlie  central 
canal,  are  a  number  of  little  dark  specks, 
the  hwnmr^  and  that  these  lacuna?  are 
connected  with  each  other  and  with  the 
eeiilral  Haversian  canal  by  a  number  of 
fine  <lark  lines  which  radiate  like  the 
spokes  of  a  wheel,  and  are  calUvl  nnialfc- 
uli.  All  these  structures  the  Haversian 
canal,  the  concentric  lamella*,  the  lacnnte, 
and  the  canaliculi,  may  be  seen  in  any  sin- 
gle Haversian  system  fonning  a  circular 
district  round  a  centrul  canal.  Between 
these  circular  systems,  filling  in  the  irreg- 
ular intervals  which  are  left  hetWL'cn  them, 
are  other  lamellae,  with  their  lacuuie  and 
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Frf'iii  H  IrunhMTM*  .■M'l'iH'n  m'  Uil-  liiHpliysIs  of  thu 
Hunieni:.<iDaBTiilW(13.V*llmf?ii:  u,  HavLT<iAii  I'nimls: 
b,  lactinif,  Milli  Uietr  ciiniiliciiH  in  tht*  Iniiicllitr  ui 
lliv'Mr  L-«uali«;  c.  Incniui;  t-f  tliv  Intemiilinl  Imuvlhi.'; 
d,  (rfhrni  Ht  (he  fiiirfitce  nf  t)ic>  HaverHlttij  b>'At4.'ms, 
Willi  caiiaUcull  g'.'lng  otS  tram  one  bide. 


canaliculi,  running  in  various  directions,  but  more  or  less  curve<l  (Fig. 


These 


mre  termed  interstitial  lamella?.  Again,  other  lauielhe,  for  the  most  [»art  found  on 
the  surface  of  the  hone,  are  arranged  concentricully  to  the  circumference  of  bono, 
constituting,  as  it  were,  a  single  Haversian  system  of  the  whole  bone,  of  which  the 
medullary  cavity  wouhl  reprewent  the  Haversian  canal.  These  latter  himella?  are 
termed  circufujerentialy  or  by  some  authore  primary  or  fundant entail  lamellai,  to 
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TnnxvcrM  Bcction  of  Compact  Tljoue  of  Bono  (mairnlficd  about  IW  dlamcten-Sbcrper). 

distinguish   them   from   those  laid  down  around  the  axis  of  the  Haversian  canals, 
which  are  then  termed  secondary  or  special  lamelhe. 

The  TTnvf*r»ian  rmtnh,  seen  na  round  holes  in  a  transverse  section  of  bono  at  or 
al>oiif  the  centre  of  each  Haversian  system,  may  be  demonstnite<l  to  be  true  canals 
if  n  longitudinal  section  be  made,  as  in  Fig.  20.  It  will  then  hi'  scon  that  tht 
round  holes  are  tubes  cut  across,  which  run  parallel  with  the  longitudinal  axis  of 
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the  bone  for  a  abort  distance,  and  then  branch  and  comnuinicntc.  They  vary  con- 
siderably in  size,  some  bein'r  aa  Urge  as  j-Jjj  of  au  incli  in  diameter;  the  average 
ane  being*  however,  about  ^)^  of  an  inch.  Near  the  medullary  cavity  the  canals 
»re  larger  than  those  near  the  surface  of  the  bone.  Each  canal  contains  a  blood- 
vessel,  one  or  two  lymphatics^  and  the  lartjer  ones  also  contain  a  small  quantity  of 
marrow.  Those  on  the  surface  of  the  bone  open  by  minute  nrifices,  and  those  near 
the  meilullarv  cavity  open  in  the  same  way  into  this  ttpaee.  so  that  the  whole  of  the 
Inme  is  permeate<l  by  a  system  of  blood-vessels  running  through  the  bony  canals  in 
the  centre  of  the  Haversian  systems. 

The  lamalhe  are  thin  plates  of  bone-tissue  encircling  the  centra!  canaK  and  might 
be  compared,  for  the  sake  of  illustration,  to  a  number  of  slieetd  of  paper  pasted  one 
ftfler  another  around  a  central  hollow  cylinder.  After  niacenitin;r  a  piece  of  bone 
in  dilute  mineral  acid  these  lamellae  may  be  stripped  off  in  a  lon;;itudinal  direction 
%s  thin  tilms.  If  one  of  these  is  examineti  with  a  high  power  under  the  microscope, 
it  will  be  found  to  be  composed  of  a  finely  reticular  structure,  presenting  the  appear- 
ance of  lattice-work  made  up  of  very  slender,  transparent  fibres,  decussating  obliquely, 
stid  coalescing  at  the  points  of  intersection  so  as  to  fonn  an  exceedingly  delicate 
DKwork.  In  many  places  the  various  lamellie  may  be  seen  to  be  held  together  by 
tapering  fibres,  which  run  obliquely  through  them^  pinning  or  bolting  them  together. 
These  fibres  were  first  described  by  Sbarpey,  and  were  named  by  him  perfurating 
fibres. 

The  lavunjv  are  situated  between  the  lamellffi  and  consist  of  a  number  of  oblong 
spaces.  In  an  ordinary  microscopic  section,  viewed  by  transmitted  light,  they 
apf»ear  as  dark,  oblong,  opaque  spots,  and  were  formerly  believed  to  be  solid  cells. 
Subse<|nently,  when  it  wils  seen  that  the  Haversian  canals  were  channels  which 
lodge  the  vessels  of  the  part,  and  the  eanalJculi  minute  tubes  by  which  the  plasma 
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of  the  blood  circulates  through  the  tissue,  it  n\ 
t-aught  that  the  lacunie  were  hollow  spaces  filled 
daring  life  nith  the  same  flui<l,  and  only  lined 
(if  lined  at  all)  by  a  delicate  membrane.  But 
this  view  appears  ulso  (o  be  delusive.  Exami- 
nation of  the  sinnHure  of  the  bone  wlien  recent 
h-d  Virehow  to  believe  that  the  hteunii'  arc  reallv 
filled  up  during  life  with  a  nucleated  cell,  the 
prooeaaes  from  which  pass  down  the  canalicull — 
a  view  which  is  now  universally  received  (Fig. 
28).  It  is  by  means  nf  these  cells  that  the  fluids  necessary  for  nutrition  are  brought 
into  contact  with  the  ultimate  tissue  of  bone. 


Section  piirntkl  tu  tbt  Burtarv  fiuin  Uie  Sbait 
iif  the  Fumur  luuiKiilllcd  KXi  times) :  a,  Ha- 
vfrslnn  cHnuls;  b,  Ucuna^  «een  frrim  Ibtf 
side:  c,  others  jieen  fttim  the  mirtoce  tu 
lameU%  whh^h  are  cut  horizonlAlly. 
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The  canaliruli  are  cx(U*cHling]y  minute  channels  which  puss  acrosB  the  lamellae 
and  ronnwt  tlie  hicunii^  with  neighboring  laciinie  and  also  with  the  Haversian  ranal. 
From  tlIi^  reutral  caiuil  a  number  of  the  canaliculi  are  given  off,  which  radiale 
from  it  and  open  into  the  first  set  of  lacunas  aiTunged  around  the  Havei*sian  canal 
between  the  tiist  and  second  himcllw.  From  these  lacuna;  a  se<.^ond  set  of  canal* 
iculi  are  given  off,  which  pass  outward  to  the  next  series  of  lacuna?,  and  so  on  until 
these  ixfiich  tlie  periphery  of  the  Havei-sian  system  ;  here  the  canaliculi  given  off 
from  the  hust  series  of  lacunie  do  not  communicate  with  the  lacunje  of  nei^lilK>ring 
Ilavei*sian  systems,  hut  after  pacing  outward  for  a  short  distance  form  loops  and 
r(;tum  to  their  own  lacuna?.  Thus  every  part  of  an  Haversian  system  is  supplied 
with  nutrient  tluids  derived  from  the  vesaelH  in  the  Havendan  canals  and  traversing 
the  canaliculi  and  lacunae. 

The  bone-cflU  are  contained  in  the  lacunar,  which,  however,  tliey  do  not  com- 
plet<.'ly  fill.  They  are  flattened  nucleated  cells,  which  Vircliow  has  shown  aro  homol- 
ogous with  those  of  connective  tissue.  The  cells  are  hrancheil.  and  llie  branches, 
Cbpceially  in  young  bones,  pass  with  the  canaliculi  from  the  lucuuiC. 

If  a  longitudinal  section  be  examined,  aa  in  Fig.  21*,  the  appearances  are  iden- 
tical. The  apj)earance  of  concentric  rings  is  replaced  by  tliat  of  lamella  or  rows 
of  lacuna*  parallel  to  the  course  of  the  ilavei"sian  canals,  and  these  canals  appear 
like  half-tubes  instead  of  circular  spaces.  Tho  tubes  are  seen  to  branch  and 
coniujunicate,  so  that  each  separate  Haversian  canal  runs  only  a  short  distance. 
In  other  respects  the  structure  has  much  the  same  ajtpeai-ancc  as  in  transverse 
sections. 

In  sections  of  thin  plates  of  bone  (as  in  the  walls  of  the  cells  which  form  the 
cancellous  tissue)  the  Haversian  canals  are  absent  and  the  canaliculi  open  into  the 
spaces  of  the  cancellous  tissue  (medullary  spaces),  which  thus  have  the  same  func- 
tions as  the   Haversian  canals  in  the  more  compact  bone. 

Chemical  Composition. — Bone  consists  of  an  animal  and  uit  earthy  part 
intiniatcly  connected  together. 

The  animal  part  of  a  bone  may  be  obta'med  by  immersing  the  hone  for  a  consid- 
erable time  in  dilute  mineral  acid,  after  which  process  tlie  bone  comes  out  exactly  the 
same  .shape  as  before,  but  |terfectly  flcxilde,  so  that  a  long  bone  (one  of  the  ribs,  for 
example)  can  easily  he  tied 
in  a  knot  (Fig.  30).  Know  a 
transverse  section  be  made 
(Fig.  31),  the  same  general 
arrangement  of  the  Haver- 
sian canals,  lamella?,  lacu- 
nae, and  canaliculi  is  seen, 
though  not  so  plainly  as  in 
the  ordinary  section. 

The  earthy  part  may  be 
obt-iined  separate  by  calci- 
nation, by  which  the  ani- 
nuil    mater    is    completely 

buiTit  out.  The  bone  will  still  retain  its  original  form,  but  it  will 
be  white  and  brittle,  will  have  lost  about  one-thinl  of  its  original 
weight,  and  will  crumble  down  with  the  slightest  force.  The 
earthy  matter  confers  on  bone  its  hanlness  tuid  rigidity,  and  the 
animal  matter  its  tenacity. 

The  animal  ba^e  is  often  called  cartilage,  but  differs  from  it  in 
structui-e,  in  the  fact  that  it  is  softer  and  more  flexible,  and  that 
when  boiled  with  a  high  pressure  it  is  almost  entirely  rcsolve<l  into 
gehilin. 

The  organic  constituent  of  bone  forms  about  one'tkird^  or  33.3 
per  cent. ;  the  inorganic  matter,  tw<hthird^,  or  66,7  per  cent. ;  as 
is  seen  in  the  subjoined  analysis  of  Berzelius: 
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Some  flieiui«ts  add  to  this  about  1  per  cent,  of  fat. 

Some  diffei-ence  exists  in  tlie  proportion  lietween  the  two  coni?tituents  of  boue  at 
diffitrent  periotbi  of  life.  h\  the  child  the  animal  matter  pre<iominiite-s  whereas  In 
aged  people  the  bones  contain  a  larper  pi*t»j>ortion  of  earthy  matter,  and  the  animal 
natter  is  deficient  in  quantity  and  ipiality.  Hence  in  children  it  in  not  nncommon 
to  find,  after  an  injury  to  the  bones,  that  they  become  bent  or  oidy  partially  broken, 
wheTMft  in  old  people  the  bones  are  more  brittle  and  frjK'ture  take.-^  place  more 
readily.  Some  of  the  diseases  also  to  which  bones  are  liable  mainly  de]>etid  on  the 
dnproportioD  between  the  two  constituents  of  bone.  Thus  in  the  di.**ca*e  called 
rirkets,  so  common  in  the  children  of  the  poor,  the  bonea  become  bent  and  curved, 
cither  from  the  superincumbent  weight  of  the  body  or  under  the  action  of  certain 
mus»-les.  This  depends  upon  .some  defect  of  nutrition  by  which  bone  becomes 
d^-prived  of  its  normal  proportion  of  earthy  matter,  whilst  the  animal  matter  is  of 
nnhealchy  <|uality.  In  the  vertebra?  of  a  rickety  subject  Dr.  Bostock  found  in  100 
|An8  79.T5  animal  and  20.2a  earthy  matter. 
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Development  of  Bone 

In  the  foct&l  ftkeleton  some  bones* 
leb  LH  the  long  bone^  of  the  limbs, 
ftre  cartilaginous ;  others,  as  the  cra- 
nial boDe».  are  membranous.  Hence 
two  kinds  of  ossification  are  describ- 
ml :  the  intracfirtifat/inuius  and  the 
iittrnmrmhrttnoun ;  and  to  thc^  a 
third  is  sometimes  added,  the  x»A- 
pi^rioxUaly  which,  however,  is  the 
Kune  as  the  second,  only  takiui^ 
place  under  different  circumstances. 
Intracartilagrinoua  Oaeiflca- 
tion. — Jiist  beft-ire  ossification  be- 
gins the  bone  IS  entirely  ojirtilji^i- 
nous,  and  in  a  long  bone,  which 
may  be  taken  as  an  example,  the 
proccM  commences  in  the  centre 
and  prfHTtsLs  toward  the  extrem- 
ities^  which  for  .some  lime  remain 
curtila^iuoii.si.  Sabse<juently  a  sim- 
ilar prmess  commences  in  one  or 
tnure  places  in  those  extremities, 
kd  gradually  extends  through  it. 
lie  extremity  dot^  not,  however, 
tme  joint**l  to  llie  shaft  of  the 
until  trrowih  has  cease<l,  but 
ins  eeparate<l  by  a  layer  of 
caftilat;inous  tissue  termed  epiphys- 
ial ^nriilngc. 

Tlie  first  atop  in  the  ossification 
the  cartilape  i»  that  the  carti- 

Tclls,  at    the    ]>oint  where  ossi-  LnnEltaiiliml  Senlnn  thmugh  mcOs»lf>Mn^  IVintonof 

fimioa  is  commencing,  and  whicli      i^'liJ'y'^iilllTmMrir" 
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is  termed  a  ee^itre  of  n»»ificati<m,  enlarge  and  arrange  themselves  in  rows  (Fig.  32). 
The  matrix  in  which  they  are  imbediled  increases  in  niiantity,  so  that  the  cells  become 
further  separatL'J  from  each  other.  A  de|josit  of  calcareous  material  now  take;*  place 
in  this  matrix  between  the  rows  of  cells,  so  that  they  now  become  separated  from 
eadi  other  by  lon^ritudinal  columns  of  calcified  matrix,  presenting  a  ■jrranular  and 
opaque  appearance.  Here  and  there  the  matrix  between  two  cells  of  the  snme  row 
also  becomes  calcified,  and  thus  we  have  transverse  bars  <(f  calcified  substance  stretch- 
ing across  from  one  calcareous  column  to  anttther.  Thufi  we  have  bint^itudinal  gnmps 
of  the  cartilage-cells  enclosed  in  oblong  cavities  the  walls  of  wliich  nre  fonned  of 
calcified  matrix.     These  cavities  are  cjilled  the  priman/  areolce  (.Sbarpey). 

At  the  same  time  that  this  process  is  going  on  in  the  centre  of  the  cartilage  of 
which  the  fietal  lx»ne  consists,  certain  change©  are  taking  place  on  its  surface.  This 
is  covered  by  a  very  vascular  membrane,  the  periosteum,  on  the  inner  surface  of 
which — that  is  to  say,  on  the  surface  in  contact  with  the  cartihige — are  a  number 
of  cells  called  osteoblasts.     By  the  agency  of  these  cells  a  thin  layer  of  bony  tissue 
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and  Nublo  Smllb). 


is  being  fonned  between  the  periosteum  and  the  cartilage  by  the  intrnmemhranovLt 
mode  of  ossificati(Mi  jireseutly  to  be  described.  We  have,  then,  in  this  first  stage 
of  OBsification,  two  processes  going  on  simultaneously :  in  the  centre  of  the  carti- 
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the  formation  of  a  number  of  oblong  spaces  formed  <tf  calcified  matrix  and 
[»nUtining  the  cartilage-cells  enlarged  and  armnged  in  grotip.^,  and  on  tlie  !»urface 
the  cartilage  the  formation  of  a  layer  of  true  nuMiihnine-bone.  The  second  .stage 
in  the  prolongation  into  the  cartilage  of  pi*oce8i*e8  of  the  deeper  or  0!*!oo- 
•netic  layer  of  the  periosteum.  The  processes  consint  of  blood-ve&sela  and  cells 
[oetteoblasut).  They  excavate  passages  through  the  new-formed  h<tny  layer  by 
►tion.  and  j>as.s  through  it  into  the  calcified  matrix  (Kig.  88).  Wherever  these 
"proeeasCM  came  in  contact  with  the  calcified  walb  of  the  primary  areola?  they  abi^oi^h 
it,  and  thu  c&u^*  a  fusion  of  the  original  cavities  and  the  formation  of  larger  ttpacc>s 
^hich  »rc  tenne<i  the  st'cr/jtdanf  areolte  (Sharpey)  or  tufdulhmf  Hi*ficr9  (Miiller).  In 
secondary  spaces  the  uriginal  cartilage-cells  disapftear,  and  their  cavities  become 
filkMl  with  embryonic  marrow,  consisting  of  asleoblasts  and  vessels,  and  derived,  at 
ftll  events  in  iMirt,  in  the  manner  described  above  from  the  osteogenetic  layer  of  the 
periosteum.  What  becomes  of  tlie  cartilage-cells  is  not  finally  determined.  By  most 
hL«tologists  they  are  believed  to  be  con- 
vene*!, after  division,  into  osteoblasts,  F'o-  36. 
and  so  asAist  in  forming  the  embryonic 
marrow.  Others,  on  the  other  hand, 
believe  that  they  are  simply  absorbetl 
td  take  no  part  in  the  formation  of 

Thus  far,  then,  we  have  got  enlarged 
C9  (secondary  areohe),  the  walls  of 
hich  are  still  fomieil  by  calcified  carti- 
^kge-tnatrix,    containing    an    embryonic 
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marrow,  derived  from  the  processes  sent  in  from  the  osteogenetic  layer  of  the  perios- 
teum, and  consisting  of  blood-vessels  and  round  cells,  osteoblasts  (Fig.  34),  some  of 
which  probablv  are  derived  from  the  division  of  the  original  cartilage-cells,  which 
have  disappeared.  The  walls  of  these  secondary  areoloe  are  at  this  time  of  only  incon- 
•iderable  thickness,  but  they  now  become  thickened  by  the  deposition  of  layers  of  new 
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bone  on  their  interior.  This  procesH  takes  place  in  the  followinfj  manner ;  Some  of 
the  osttH»})|justs  of  the  embrvonic  marrow,  after  undergoing  rapid  division,  arrange 
themselves  iks  an  ejtitlielioid  layer  on  the  surface  of  the  wall  of  the  space  (Fig.  ^ti). 
This  layer  of  asteoMast  formt*  a  bony  stratum,  and  thus  the  wall  of  the  space  becomes 
gradually  covered  with  a  layer  of  true  ost^eotis  substance.  On  this  a  second  layer 
of  o-steobliLsti*  arrange  themselves,  and  in  their  turn  fonn  an  osseous  layer.  By  the 
repetition  of  this  process  the  original  cijviiy  becomes  very  much  reduced  in  size,  and 
at  ln.st  only  remains  its  a  small  circular  hole  in  the  centre,  containing  the  remains  of 
the  eiabryonic  marrow  ;  that  is,  a  blood-vessel  and  a  few  osteoblasts.  This  t^maIl  cavity 
c^ustitutes  the  Haversian  canal  of  the  perfectly  ossified  bone.  The  successive  layers  of 
osseous  matter  which  have  been  laid  down  and  which  encircle  this  central  cnnal  con- 
stitute the  himellje  of  which,  as  we  have  seen,  each  I  luversian  system  is  made  up.  As 
tlie  successive  layers  of  osttHihla.sts  form  osseous  tissue,  certain  of  tlic  osteoblastic  cells 
remain  incltideii  between  the  various  bony  layers.  These  continue  j)ei>islent  and 
remain  Jis  the  corpuscles  of  the  future  bone,  the  spaces  enclosing  them  forming  the 
lacuna*  (Fig.  36).     The  mo<le  of  the  formation  of  the  canaliculi  is  not  known. 

Such  are  the  changes  which  may  be  observed  at  one  particular  point,  the  centre 
of  ossification.  While  they  have  been  going  on  here,  a  similar  process  has  been 
proceeding  in  the  same  manner  toward  the  end  of  the  shaft,  so  that  in  the  ossifying 
bone  all  the  changes  described  above  niav  be  seen  in  dJflerent  parts,  from  the  true 
bone  in  the  centre  of  the  shaft  (o  the  hvaline  cartilage  at  the  extremities.  The  bone 
thus  fonned  differs  from  the  bone  of  the  adult  in  being  more  spongy  and  less  reg- 
ularly lamellate4L 

Thus  far,  then,  we  have  foUowwl  the  steps  of  a  process  by  which  a  solid  bony 
mass  is  produced  liaviug  vessels  running  into  it  from  the  periosteum,  ]laversian 
canals  in  which  those  vessels  run.  medullary  spaces  filled  with  fanal  marrow,  Incuna^ 
with  their  contained  bone-cells,  and  canaliculi  growing  out  of  these  lacunie. 

This  process  of  ossification,  however,  is  not  the  origin  of  the  whole  of  the  skeleton, 
for  even  in  those  bones  in  which  the  ossification  proceeds  in  a  great  measure  from  a 
single  centre  situated  in  the  cartilaginous  shaft  fif  a  long  boi»e,  a  considemble  part 
of  the  original  bone  is  formed  by  intrnmciTibranous  o.ssifieation  beneath  the  peri- 
chondrium or  periosteum  ;  so  that  the  girth  of  the  bone  is  increased  by  bony  deposit 
from  the  tlceper  layer  of  this  membrane.  The  .»-haft  of  the  hone  is  at  fii-st  solid,  but 
a  tube  is  hollowed  out  in  it  by  absorption  anmnd  the  vessels  passing  into  it,  which 
becomes  the  medxdlary  canal.  This  absoq)tiou  is  supposed  to  be  brought  about  by 
large  "giantH'clls,"  which  have  long  been  rccognizcnl  ns  a  constituent  of  foetal  mar- 
n>w,  and  which  are  believtKi  by  Kolliker  to  have  the  power  of  absorbing  or  dissolv- 
ing bone;  and  he  has  therefore  named  them  "  oste<K:lasts."  They  vary  in  shape 
and  size,  an<l  are  known  by  containing  a  hirge  number  of  clear  ntu'lci,  sometimes  as 
many  as  twenty.  The  occurrence  of  similar  cells  in  some  tumors  of  hones  hns  led 
to  such   tumors  being  denominated   'Mnycioid." 

As  more  and  more  bone  is  removed  by  this  process  of  absorption  from  the  interior 
of  the  bone  to  form  the  medtdlaiy  cauaU  so  more  and  more  bone  is  de]X)8ited  on  the 
exterior  from  the  periosteum,  until  iit  U-iigth  the  bone  has  attained  the  shape  and 
size  which  it  is  destined  to  retain  during  adult  life.  As  the  ossification  of  the  car- 
tilaginous shaft  extends  toward  the  articular  ends,  it  carries  wilh  it,  as  it  were,  a 
layer  of  cartilage,  or  the  cartilage  grows  as  it  ossifies,  and  thus  the  bone  is  increased 
in  length.  During  this  period  of  growth  the  articular  end,  or  epiphysis,  remains 
for  some  time  entirely  cartilaginous ;  then  a  bony  centre  appc»ars  in  it,  and  it  com- 
mences the  same  process  of  intracartilaginous  ossificjition  ;  hut  this  process  never 
extends  to  any  great  distance.  The  epiphyses  remain  .^fpaniteii  From  tin*  shaft  by  a 
narrow  cartilaginous  layer  for  a  definite  time.  This  layer  ultimately  ossifies,  the 
distinction  between  shatt  and  epiphysis  is  obliterateil,  and  the  bone  assumes  its  com- 
pleted form  and  shape.  The  sjime  remarks  also  apply  to  the  processes  of  bone  which 
are  separately  ossified,  such  as  the  trochanters  of  the  femur.  The  hones,  having 
been  formed,  continue  to  grow  until  the  Imdy  has  act^uired  its  full  stature.  They 
increase  in  length  by  ossification  continuing  to  extend  in  the  epiphysial  cartilage, 
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vhMxfjHvon  growing  in  advance  of  the  ossifving  process.  They  increase  in  cir- 
rurafereDce  by  lieposition  of  new  bone  from  tht*  deeper  layer  of  tbe  poriostoum  on 
tlieir  external  .«urface,  and  at  the  same  time  an  aVisorptiou  takes  place  from  within 
by  which   the  medullary  cavity  is  increased. 

The  medullary  spaces  which  characterize  the  cancellous  tissue  arc  produced  by 
the  iibsor^ition  of  tlic  oriirinal  fcetal  hone  in  the  winie  way  aa  the  orit^inal  medullary 
caml  i*>  formed.  The  distinction  between  the  cancellous  and  compact  tissue  appears 
'lo  de|>end  essentially  upon  the  extent  to  which  this  process  of  absorption  has  been 
earriefi ;  and  we  may  perhaps  remind  the  reader  that  in  morbid  states  of  the  bone 
inflammatory  absorption  produces  exactly  the  same  change,  and  converts  (mrtionsof 
bone  naturally  compact  into  cancellous  tissue. 

Intramembranous  Ossification. — The  intramembranoua  ossific^ttion  Is  tliat  bv 
which  the  Itones  "if  the  vertex  of  the  skull  are  entirely  formed.  In  the  fumes  which 
are  so  develoj^eti  no  cartilaginous  mould  precedes  the  apiM.'anince  of  the  bone-tissue.' 
In  the  membrane  which  occuj)ies  the  place  o'[  the  future  bone  a  little  network  of 
bony  spicula?  is  firs-t  noticed  radiating  from  the  point  of  ossification.  When  these 
my?  rif  growing  bone  are  examined  by  tbe  microscope,  they  are  found  to  consist  of 
a  network  of  fine  clear  fibres  and  granular  corpuscles,  with  a  ground-substance 
brtwe^'n.  The  fibres  are  termed  oHtrotfrnu*  fibres,  and  soon  become  dark  and  gran- 
ular from  calcification,  and  iv*  they  calcify 
they  are  found  to  enclose  the  granular  cor- 
puscles or  "osteoblasts**  (Fig.  37).  The 
calcification  not  only  involves  the  osteogenic 
fihrfw,  but  also  the  ground-substance  of  the 
tissue  in  which  they  are  contained.  The 
Cftrpuscles  at  first  lie  U|>on  the  osteogenic 
fibres,  so  that  they  can  be  removed  by  brush- 
ing the  specimen  with  a  hair-pencil  in  order 
lo  render  the  fibres  clear;  but  they  gradually 
bti-ome  involvetl  in  the  ossifying  matrix  and 
form  the  corpuscles  of  tbe  future  bone,  the 
■paces  in  which  they  are  enclosed  constitut- 
ing the  lacume.  As  the  tissue  increases  in 
thickness  vessels  shoot  into  it,  grooving  for  o.i«Thii«um.miheParumi  BonrofminmiinKin. 
theuiselves  spaces  or  channels  which  become 
the  Haversian  canals.  Thus,  the  intramem- 
hranous  and  intracartilaginous  processes  of 
ossification  are  similar  in  their  more  essential  features. 

The  number  of  ossific  centres  is  different  in  different  bones.  In  most  of  the 
short  bones  ossification  commences  by  a  single  point  in  the  centre,  and  proceeds 
toward  the  circumference.  In  the  long  bones  there  is  a  central  point  of  ossification 
for  the  shafl  or  diaphysis,  and  one  or  more  for  each  extremity,  the  epiphysis.  That 
for  the  shaft  is  first  lo  appear.     The  union  of  the  epiphyses  with  the  shaft  takes 

{)hirr  in  the  reverse  order  to  that  in  which  their  ossification  began,  and  appeai-s  to 
)•-  ri^gulated  by  the  direction  of  the  nutrient  artery  of  the  bone.  Thus,  the  nutri- 
ent arteriei*  of  the  bones  of  the  ai-m  and  forearm  are  directetl  toward  the  elbow,  and 
tbe  epiphyses  of  the  bones  forming  this  joint  become  united  to  the  shaft,  before 
those  at  the  opposite  extremity.  In  tbe  lower  limb,  on  the  other  hand,  the  nutrient 
arteries  paas  in  a  ilirection  from  the  knee;  that  is,  upward  in  the  femur,  downward 
in  the  tibia  and  fibula:  and  in  them  it  is  observetl  that  the  upper  epiphysis  of  the 
femur  and  the  lower  epiphysis  of  the  tibia  and  fibula  become  first  united  to  the 
•haft. 

Where  ihere  ie  only  one  epipliysis,  the  meilullary  nrtery  is  directed  toward 
timt  end  of  the  bone  where  there  is  no  additional  centre,  as  toward  the  acromial 
end  r»f  the  clavicle,  toward  the  distal  end  of  the  metacarpal  hone  of  the  thumb 
and  great  tne,  and  toward  the  proximal  end  of  the  other  metacarpal  and  metatarsal 
bonesi. 


ttryo  thirtetn  weeks  old  (nrtt-r  Oeei'Ml-auor) :  a, 
t-ony  M.'pUi  with  tht  cell'*  of  ilic  iKt-iinn:;  I;  layer* 
uf  (»(te<tiilnst<i .  r,  the  lulter  In  trMii^illtiii  Ui  Utiie- 
corpuafles. 
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Besides  these  epiphyses  for  the  articular  ends,  there  are  others  for  projecting 
parts  or  prooesst's  whioh  are  formetl  separatelj  from  the  bulk  of  the  hone.  For  an 
account  of  tbe.se  the  reader  must  be  referred  to  the  deseriptiun  of  the  individual 
bones  in  the  sequel. 

A  knowledge  of  the  exaet  periods  when  the  epiphyses  become  joined  to  the  shaft 
is  often  of  great  impf^i-liince  in  medico-legal  injuries.  It  also  aids  the  surgeon  in 
the  diagnosis  of  many  of  tbe  injuries  to  whieh  the  joints  are  liable;  for  it  not  infre- 
iiucntly  huppens  that  on  the  ajjplication  of  severe  force  t(»  a  joint  the  epipJiysis 
becomes  separated  from  the  shaft,  and  such  injuries  may  be  mistaken  for  fracture 
or  dislocation. 


MUSCtlLAK   TISSUE. 

The  Muscles  nve  formed  of  bundles  of  reddish  fibi'es  endowed  with  the  property 
of  contractility.  Two  kinds  of  muscular  tissue  are  found  in  tbe  animal  bo<ly — viz. 
that  of  voluntary  or  animal  life,  and  that  of  involuntary'  or  organic  life.  The  mus- 
cles of  animal  life  (striped  muscles)  are  capable  of  being  put  in  action  and  controlled 
by  the  will.  They  ai*e  com[>osed  of  bundles  of  fibres  enclosed  in  a  delicate  web 
called  the  internal  perimifsium^  in  contradistinction  to  tbe  sheath  of  areolar  tissue 
which  invests  the  entire  muscle,  the  external  periwtfvinnu  The  bundles  are  termed 
fasciculi;  they  are  prismatic  in  shape,  of  diflerenl  sizes  in  different  muscles,  and 

for  the  most  part  placed  parallel  to  one  another,  though 
they  have  a  tendency  to  converge  toward  their  tendin- 
ous attachments.  Each  fasciculus  is  made  up  of  a 
bundle  of  fibres,  which  also  nm  pjimllel  with  each 
other,  and  which  are  sepanited  from  one  another  by  a 
delicate  connective  tissue  derived  from  the  |>erimysium, 
and  termeii  enflonu/sium  (Fig.  3^<). 

A  muHcular  fibre  may  be  said  to  consist  of  a  soft 
contmctile  substance  enclosed  in  a  tubular  sheath, 
nniued  by  Bowman  the  mrcolemma.  The  fibres  are 
cylindrical  or  prismatic  in  shape,  and  arc  of  no  great 
length,  not  extending,  it  is  snid,  farther  than  an  inch 
and  a  half.  They  end  either  by  blending  wiih  ihe 
tendon  or  a{)oneurosis,  or  else  by  bet'oming  dniwn  out 
into  a  tapering  extremity  which  is  connected  to  the 
neighboring  fibre  by  means  of  tbe  sarcolemma.  Ti»eir 
breadth  varies  in  man  from  yj^  to  ^^  of  un  inch,  the 
arenigc  of  the  majority  being  about  y^.  As  a  nilc, 
the  fibres  do  not  divide  or  anastomose ;  but  occasionally,  especially  in  the  tongue 
and  facial  muscles,  the  fibres  may  be  seen  to  di\nde  into  several  bninches.  The 
precise  mode  in  which  the  muscular  fibre  joins  the  tendon  has  been  variously 
described  by  different  obsen'ers.  It  may,  perhaps,  be  sufficient  here  to  say  that  the 
sarcolemma^  or  membranous  investment  of  the  muscular  fibre,  appears  to  become 
blended  with  the  tissue  of  the  tendon  and  prolonged  more  or  less  into  the  tendon, 
so  that  the  latter  forms  a  kind  of  sheath  around  the  fibre  for  a  longer  or  shorter 
distance.  When  muscular  fibres  are  attached  to  the  skin  or  mucous  membranes  their 
fibres  are  described  by  Hyde  Salter  as  becoming  continuous  with  those  of  the  areolar 
tissue. 

Tlie  ttareolemma  or  tubular  sheath  of  the  fibre  is  a  transparent,  elastic,  and 
apparently  homogeneous  membrane  of  considerable  toughness,  so  that  it  will  some- 
times remain  entire  when  the  included  substance  is  ruptured.  (See  Fig.  31*.)  On 
the  internal  surface  of  the  sarcolemma  in  Mammalia,  and  also  in  the  substance  of 
the  fibre  in  the  lower  animals,  elongated  nuclei  are  seen  (Fig.  oG),  and  in  connec- 
tion with  these  a  row  of  granules,  ap|)arently  fatty,  is  sometimes  obser\'ed.  U|)on 
examination  of  a  muscular  fibre  by  transmitted  light  under  a  sufficiently  high  power, 
it  is  found  to  be  apparently  marked  by  alteraace  light  and  dark  bands  or  striie, 
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which  |»a«9  transversely  or  sftmewbat  obliquely  round  the  fibre  fFig.  SJ^')-  ^^**^  ^'^^ 
ftnd  light  band*'  are  of  nearly  e<|ual  iueaUth,  and  atlt-nmlt'  with  gn*at  n'^ulttrity. 
Tbej  vary  in  breadth  from  about  the  j^^  to  the  ttVjt  ^^  aii^inch.  Other  btri« 
longitudinally  over  the  fibre?,  thonjrh  they  are  less  distinet  thun  the  former. 
LIS  lon^ritudinwl  striation  gives  the  fibre  the  appearinoe  of  being  made  up  of  a 
indlf*  of  fibrilhe.  The  muscular  fibre  can  be  brtiken  up  either  in  a  longitudinal 
•rse  direction  (Fig.  4')).  If  hardened  in  aleobul  it  t^n  be  bmken  up  lon- 
Iv.  nnd  f(»rmH  the  so-called  fibrillie  of  which  some  sujipose  the  fibre  to  be 
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t*x'n  to  bt-  ininuloly  frmiinhir,  Ilic  KraiiuU->>  rttrrt-ipiinillnii  in 
ftizi'  to  th*'  thickni****  of  the  difit  and  to  the  difiaiuf  l«MWi*t'ii 
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Blade  up.  Each  fibril  is  marked  by  transverse  strine,  and  appears  to  consist  of  a 
ingle  row  of  minute  quadningular  particles,  nametl  "sarfoiis  elements"  by  Bow- 
A  still  further  division,  however,  is  capjible  of  being  made,  and  each  of 
fibrilhe  may  be  divideil  into  minute  threads  (Fig.  41.  B,  d).  cf^nsisting  of  an 
alternate  dark  and  light  spot.  After  exi>osure  to  the  iiotion  of  dilute  hydrm-hloric 
Mcid,  the  muscular  fibre  can  be  broken  transversely  (Fig.  40,  B).  It  then  forms 
lisks  or  plates  consisting  of  tlie  same  tpiadrangular  particles,  attached  by  their  tat- 
surfaces. 
47|M)n  eiofter  examination  with  a  very  high  power  the  appearances  become  more 
ipiicated,  and  are  susceptible  of  various  interpretations.  The  transvei*?e  ptria- 
which  in  Figs.  30  aiirl  40  appears  as  a  mere  alternation  of  dark  and  light 
i«l#,  is  rcKolvtHJ  into  the  appcanince  .shown  in  Fig.  41,  whicii  shows  a  series  of 
rnwl  ilark  ban<h*  **epanited  by  a  light  hand,  which  is  itself  dividetl  into  two  by  a 
•dark  streak.  This  Htreak  is  termed  Krau.'^e's  membrane:  it  is  continuous  at  each 
«nd  with  the  sarcolerama  investing  the  miisoular  fibre.  Thus  it  may  be  said  that 
|tlie  fibre  is  divided  into  a  number  of  transverst^  compartments  by  tltis  membrane, 
•eifcrli  compartment  containing  in  the  centre  a  dark  plate  with  a  liright  Itordcr  almve 
afid  below — that  is  to  say,  between  the  dark  central  part  and  the  membrane  of 
Krattse.  This  apfjearance  iff  exp1aine<t  by  some  as  depending  on  some  optical  prop- 
erty of  the  investment  of  the  separate  sarcous  elements.  Ihus  it  is  supposen  that 
the  aarcous  elements  have  an  opaque  interior,  and  are  united  to  each  other  by  a 
tnn^parent  envelope  or  cell-membrane,  the  sides  of  which  cohere  so  closely  as  only 
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to  flhow  IV  single  line,  while  their  etidn  are  unite<l  hy  some  different  material  which 
hroalcs  up  tlie  liglit  and  i-auses*  a  dark  hand  or  row  of  dark  dots  in  the  centre  of  the 
transparent  j*treiik  formed  hy  the  cohesion  of  the  two  cell-ine?nbmnes.  Mr.  Schafer 
deacribc'8  the  sari.*(»us  eleiaents  as  fonnod  by  an  uggrcfration  of  rod-like  masses  of 
protoplasm,  having  rounded  eiidn,  and  believes  that  the  two  bright  bancLi  and  inter- 
vening row  of  dark  dot»  are  tbe  result  of  the  diffraction  of  the  light  around  these 
rounded  ends,  *\just  as  a  minute  oil-globule  in  water  appeurs  surrounded  with  a 
bright  halo  when  examined  un<ler  the  microscope."  KrauBc  describes  the  structure 
of  striped  muj^cle  somewliat  differently.  The  dark  line  which  8e|mniles  the  two 
transparent  disks  Heen  in  Fig.  32  between  the  rows  of  warcous  elements  is  a  trans- 
parent homogeneous  membrane,  the  membrane  of  Krauae^  continuous  with  the  .sar- 
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A,  portion  nt  a  Mi*<Uum  >>ix(^(|  IIuiLmn  MiittcuUr  Fibre  OnaK* 
ntflod  nearly  9f)0  cUameters). 

B,  sepHrnttMl  Bundlofi  dI  Kllirll-!.  rquAlly  mugtilflcd;  a,  u. 
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colemran  (Fig.  42).  The  transpaj'ent  band  on  either  side  of  this  membrane  (trans- 
parent lateral  disk)  separates  t»n  either  side  the  sarcous  elements  from  the  membrane 
of  Kniuse.  The  whole  space  comjirised  between  two  adjacent  uiembiiines  of  Krause 
and  the  corresponding  sarcttlemma  is  called  a  muscle-compartment.  Within  these 
compartments  is  containeil  the  muscular  substance,  consisting  of  a  central,  dim, 
doubly-refracting  disk,  which  occupies  the  greater  portion  of  the  c<im|Miiiment,  hut 
ia  separated  above  and  below  from  Krause's  membrane  by  a  tliin  layer  of  tranttpa- 
rent,  homogeneous  fluid-substance  which  is  singly  refracting.  The  central  doubly- 
refracting  portion  is  the  true  contractile  substance,  and  apfK-ars  to  be  homogeneous, 
but  in  reality  is  luade  up  of  n  number  of  n»d-sliaped  elements.  Tliis  gives  the 
ap|)earance  of  longitmlinal  striatiou,  after  post-mortem  changes  have  taken  place, 
which  is  not  visible  during  life.  In  the  centre  of  this  contractile  substance  a 
transparent  lighter  bund  can  sometimes  be  discernoil ;  this  is  known  as  the  median 
disk  of  Henscn. 

This  form  of  museulnr  fibre  composes  the  whole  of  the  voluntjiry  muscles,  all  the 
rousch^s  of  the  ear,  tlmsc  of  the  larynx,  pharynx,  tongue,  tbe  iippcr  half  of  the 
oesophagus,  the  heart,  and  the  walls  t»f  the  large  veins  at  tbe  point  where  they  open 
into  it.  The  fibres  of  the  heart,  however,  differ  very  remarkably  from  those  of 
other  striped  miiacles.  Thej  are  smuller  by  one-thinl,  nnd  their  transverse  stria? 
are  by  no  means  so  distinct.     The  fibres  an>  made  up  of  <listinct  quadrangular  cells 
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joiiK^d  end  l^)  end  (Fig.  43).  Ench  cell  coutaiui*  a  clear  oval  nucleus  Bitimte<l  near 
[ibe  centre  of  the  cell.  The  extremities  of  the  cells  have  a  tendency  to  branch  or 
livide,  the  subdivisions  uniting  with  offsets  from  other  cells,  and  thus  |jroduring  an 
jAtias.tonu>sis  i>f  the  tihre-s  (Fig.  4H).  The  connective  tissue  between  the  huiidles  of 
[:fihres  ii*  much  les»»  than  in  ordinary  striped  miLscle.  and  no  sai'colomma  has  been 
proved  to  exist. 

The  c-rt//rV/fir/<'*  of  slripe«l  muscle  arc  very  abundant  and  form  a  sort  of  rectangular 
network,  the  hmnches  of   which   run  longitudinally 
between  the  muscular  fibres,  and  are  joined  at  abort  Fm.  4:i 

intervalit  by  tninsvei*se  unastomosing  branches. 

y^rrrrM  are  prnfu^dy  distributed  to  striped  muscle. 
The  Tno<le  of  their  termination  will  be  described  on  a 
'wjbserjuent  page. 

The  existence  of  hf$nphatie  vessels  in  striped  mus- 
cle ha**  not  been  a.seertaincd.  though  ihcy  liave  been 
found  in  tendons  and  in  the  sheath  of  the  muscle. 

The  unstriped  zniiscle,  or  muscle  of  organic 
life,  is  found  in  tlie  wails  (d*  the  hollow  visceni — viz. 
the  lower  half  of  the  (esophagus  and  the  whob'  of  the 
remainder  of  the  g;istro-inlestinal  tube;  in  the  tmehea 
and  bronchi ;  in  the  gall-bladder  and  ductus  coni- 
iiiunis  choledochus;  in  the  pelvis  and  c-alices  of  the 
Liduey,  the  uteru.s,  bla<lder,  and  urethra ;  in  the  female 
.sexnal  or(:aii."j — v'vi.  the  Fallopian  tubes,  the  uterus 
'(enonnou>ly  develope«l  in  pregnancy),  the  vagina,  the 
bnxid  ligamenb*.  and  the  erectile  tissue  of  the  clitoris  ; 
in  the  male  sexual  organs — viz.  the  daitos  scroti,  the 
va**  deferens  and  epididymis,  the  vesiculfe  seminales, 
Ihe  prastate  gland,  and  the  corpora  cavernosa:  in  the 

|ilucts  of  certain  glands,  as  in  Wharton's  duct ;  in  the  capsule  and  trabe<'ulie  of  the 
»Wn ;  in  the  mucous  meudiranesf  forming  the  muscularis  mucosa;  in  the  arteries, 
reins,  and  lyiupbatics;  in  the  iris;  and  in  the  skin. 

Plain  or  unstrijte<l  muscidar  fibre  is  made  up  of  spindle-shaped  cells  calle<i  c*>«- 
irtK*tilf  fibre-ci'lln,  collected  into  bundles  and  held  together  by  n  cement-substance  in 
Ivhieh  are  contained  some  connective-tissue  corpuscles  (Fig.  44).  These  bundles  are 
Jfijrther  aggi*egated  into  larger  bundles  or  flattened  bands,  and  bound  together  by 
ordinary  areolar  tissue. 

The  fontnvtfff  ^hre-f^rfh  (Fig.  4.5)  are  elongatefl,  spindle-shaped,  nucleateil  cells 
of  vurioas  lengths,  uvci*aging  from  ^^j  to  yj-^  of  an  inch  in  length  and  ^j^Vrr  '" 
"  of  un  inch  in  breadth.  On  traiisverse  section  they  are  more  or  less  polyhedral 
^hape  from  mutual  pressure.  They  present  a  distinctly  longitudinally  striated 
[«ppenran<*.e.  an<l  consist  of  an  elastic  cell-wall  containing  a  central  bundle  of  fibrillae 
'pre:*en!ing  the  contractile  substance,  and  an  oval  orrod-like  nucleus,  which  includes, 
irilhin  a  menibnine.  a  fine  network  communicating  at  the  poles  of  the  nucleus  with 
the  contractile  fibres  (Klein).  The  adhesive  interstitial  substance  which  eimneeta 
the  tihre-celLs  together  represents  the  endomysium,  or  delicate  connective  tissue  which 
lind^  the  fibres  of  stri[H?d  mu.'^ular  tissue  into  fasciculi,  while  the  tissue  connecting 
tbe  individual  bundh^  together  represents  the  perimysium.  The  unstriped  muscle, 
«*  :*  rule,  is  not  under  the  control  of  the  will,  nor  is  the  cimtnwtitm  rapid  and 
I!  :  the  whole  mus<'le,  a-*i  is  the  cast- with  the  muscles  of  animal  life.     The 

V         I    "•->'  which  are  eouiiKtsed  of  the  tnistriped  muscle  slowly  conlnict  in  a  part 
their  extent,  generally  under  the  influence  of  a  mechanical  stimulus,  as  that  of 
Utytension  or  of  cold  ;  ami  then  the  contnictcd  part  slowly  relaxes  while  another 
>rt»(>n  of  the  membrane  takes  up  the  contraction.     This  peculiarity  of  action  is 
ini»st  stroiiirly   marked   in  the  intestines,  constituting  their  vermicular  motion. 

Chemical  Compoedtioxi  of  Muscle. — In  chemical  composition  the  musculai 
fibre«  of  both  fonuH  consist  mainly  of  a  proteid  substance — myosin — which  Dr.  M. 
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Foster  speaks  of  as  intermediate  between  fibrin  and  globulin.  It  I?  readily  con- 
verted by  the  action  of  dilute  acids  into  syntonin  or  acid-albumen,  and  bv  ibe  actiun 
of  dilute  alkalies  into  alkali-albumen-     Muscle  which  is  neutral  or  silightly  alkaline 

Fio.  44. 


yoii-sti1aie<l  Elcmvnury  Fibivs  froni  the 
Hiimjin  Culun :  u,  tri'aUMl  wUb  ttreilu 
atld,  (iliitn'tng  the  cort»u»cUtt ;  ^,  frwR- 
XDciit  (if  «  ilttacliod  Rbrv  nni  b>nrbed 
wlUi  acid. 


MuKMiIar  FibrfCt'lU  Trom  Huniaii  ArU-rics:  1, 
fn.nii  Uit' |K>pllttial  urlery;  a,  uitboui;  u,  with 
noetic  acid,  i,  fnim  a  branch  of  tbe  nntcrlor 
tibial:  a,  nm-ld  of  the  fn>res  (m«ffnl(led  SRO 
tlme^). 


in  reaction  when  at  rest  is  rendered  acid  by  contraction,  from  tlie  development 
probably  of  sarcolactic  acid.  After  death  muscle  alfto  exhibits  an  acid  reaction, 
but  this  appears  to  be  due  to  post-mortem  change. 


NERVOUS   TISSUE. 

The  nervous  tissues  of  the  body  are  comprised  in  two  great  systems — the 
cerebro-Hphuil  and  the  stftupathetic  ;  and  each  of  these  systems  consists  of  a  central 
organ^  or  series  of  central  organs,  and  of  twrt'es. 

The  cert'hro-Hpinal  system  compn.ses  the  bi*ain  (including  tlie  mc<1ulla  oblongata), 
the  spinal  cord,  the  cmnial  nen'es,  the  spinid  norvoH,  and  the  ganglia  connected  with 
both  these  chLsws  of  nen-es.  The  tfi/mpatht'tic  system  consists  fif  a  double  chain  of 
ganglia,  with  the  nerves  which  go  to  and  come  from  them.  It  is  not  directly  con- 
nected with  the  brain  or  spinal  cord,  though  it  is  so  indirectly  by  means  of  its 
numerous  communications  with  the  cranial  and  spinal  nerves. 

All  these  nervous  tissues  are  com[K»sed  chiefly  of  two  different  stnurtures — the 
ffrai/  or  inticahrs  and  the  irhitr  ftr  fihrouii.  It  is  in  the  former,  as  is  generally  sup- 
posed, that  nervous  inipre.ssions  ami  inipuls*;**  originate,  and  by  the  latter  that  they 
are  conducted.  Hence  the  gray  mutter  forms  the  essential  constituent  of  all  the 
ganglionic  centres,  both  those  separated  in  the  ganglia  and  those  aggregated  in  the 
cerebro-spinal  axis;  while  the  white  matter  is  fonn<l  in  all  the  commissural  portions 
of  the  nene-centrcs  and  in  all  the  cerebro-spinal  nerves.  The  nerves  of  the  sym- 
pathetic system  are  chiefly  composed  uf  a  somewhat  different  material  in  structui*e, 
which  is  named  groi/  or  (jrhthnntx  nervofibre.  This  form  of  nerve-fibre  is  also 
found  in  some  of  the  cerebro-spinal  nenes. 

The  grray  or  vesicular  nervous  substance  is  distinguished  by  its  dark  reddish- 
gray  color  and  soft  consistence.  It  is  found  in  the  bniin.  spinal  conl,  and  various 
ganglia  intermingle<l  with  tbe  fibrous  nervous  substance,  and  also  in  some  of  the 


NERVOUS    TISSUE. 

res  of  special  sense.  nn<l  in  gaugliform  enlargemente  whirh  arc  found  bere  and 
in  the  course  of  certain  cerebro-spinal  nenes.  It  is  com|x)se<l,  as  its  name 
of  vesicles  or  corpuscles,  commonly  called  nerve-  or  gnnglion-corpuBclea, 
ining  Dtu'lei  and  nucleoli :  the  vesicles  are  iml>edde<l  either  in  a  finely  gran- 
lar  sub!»tance  destitute  of  anv  nucleate*!  sheath,  iif*  in  the  brain,  or  else  contained 
a  hyaline  cnpsule  line<I  bv  a  more  or  less  continuous  layer  of  nucleated  einlothe- 
liaJ  rt-ils,  as  in  the  ganfrlia.  Each  vesicle  con.*i8tj*  of  a  finely  gninular  protoplasmic 
matrrial,  of  a  reddi>«h  or  yellowish-brovn  color,  which  occasiioually  pre:?eiit3  patches  of 
a  deeper  lint  caused  by  the  aggregation  of  pigment-granules  (Fig.  46).  No  distinct 
limiting  membrane  or  cell-wall  has  been  ascertained  to  exist.  The  nucleus  is,  as  a  rule, 
large,  well-defined,  round,  vesicular  body,  often  presenting  an  intniiiuclear  net- 
rork^  aud  containing  a  nucleolus  which  is  peculiarly  clear  nnd  brilliimt.  The  nen'e- 
>usclee  vary  in  shape  aud  size;  some  are  small,  spherical  orovoiil,  with  a  general 
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even  outline,  such  as  those  fre<picntly  found  in  the  spinal  ganglia;  othei*»  are  more 
or  less  angidar,  as  in  the  ganglia  of  the  sympathetic ;  others,  again,  are  caudate  or 
Bteliaie  In  shape,  and  are  characterized  by  their  large  size  and  by  their  having  one 
or  more  tail-like  processes  issuing  fi-om  thera,  which  occasionally  divide  and  subdi- 
vide into  numerous  branches  (P'ig.  47).  Tlie.se  are  found  in  grejitest  number  in  the 
gray  matter  of  the  spinal  cord.  Still  others  are  flask-s]mpe<b  as  in  the  cortex  of  the 
Cerebellum,  or  conical,  as  in  the  cerebral  convolutions.  For  the  most  jmrt,  nerve- 
Ci-'IU  have  one  or  more  processes,  and  thoy  are  distinguished  by  the  number  of  these 
proce^seA,  as  nnipolnr,  bi|K)lar,  or  multipolar  cells.  These  processes  are  very  deli- 
cate, apparently  tubular,  and  contain  a  similar  granular  material  to  that  found 
within  the  corpuscle.  Some  of  the  processes  teiininate  in  fine  transparent  fibres, 
«vhicb  become  ln;*t  among  the  other  element^!  of  the  nervous  tissue;  others  mav  be 
traced  until,  after  losing  their  granular  appearance,  they  become  continuous  with  an 
oniitiary  nerve-fibre. 

The  "White  or  flbxnus  nen'e-aubstance  or  nprvr-fihre  is  found  universallv  in  the 
rotis  in>rds,  and  also  constitutes  a  great  part  of  the  brain  and  spinal  cord.  The 
ifibreB  of  which  it  consists  are  of  two  kin<ls— the  me<lnllated  or  white  fibres,  and  the 
i1>oO«medulL'ited  (ir  gray  fibres. 

The  mednUated  [nr  dark-bordered]  fibres  form  the  white  part  of  the  brain 
I  Bad  spinal  conli  aud  also  the  greater  part  of  the  cerebro-spiDal  nerves,  and  give  to 
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[Fig.  49. 


Diagram  of  Slnitrtiirv  of 
MedulIntM]  NVrve-rtbre : 
1.  nenrllcmnin  or  Bl)«ath 
or  Schwann;  *-',  meilullarjr 
sbeatb ;  it,  axi^cyliDcler.] 


these  structures  their  opa^pie  white  a*poct.  When  perfectly  fresh  they  appear  to  be 
homogeneous;  but  a>on  after  removal  from  the  body  they  pref*ent.  when  examined 
by  transmitted  light,  a  double  outline  or  contour,  as  if  coiisiyting  of  two  parts.  The 
central  portion  is  named  the  uxiH-eyUnder  of  Purkinje ;  around  this  is  a  son  of 
sheath  of  fatty  material  named  the  whit4;  »ubnt<itice  of  Schwann,  which  give,**  to  the 

fibre  ita  double  contour,  an4i   the  whole  is  enelose<l 
Kio.  48.  in  a  delicate  membrane,  the  neurilemma  *  (ir  prlmi- 

»  live  sheath  (Fig.  48). 

\       nS    /Jj\  fk^  '^^'■^  axiH-eyUnder  (Fig.  49)  eoustitutes  about  one- 

W     \\\  (ill  tPr      ^''^^  ^^  one-third  of  the  nerve-tube,  the  wiiite  sub- 

11     11   \  'I  \  jy[      stance  being  greater  in   proportion  in  the  nerves 

than  in  the  central  organ:*.  It 
is  perfectly  inin-^paretit,  and 
is  therefore  indi.stiiiguisliHble 
in  a  perfectly  fresh  and  nat- 
ural stale  of  the  nerve.  It 
is  described  by  Kolliker  as 
being  distinguishe*!  from  the 
\sliit<?  snhsUince  by  t!ie  fact 

IT      I  i/AV  V      v*\    V  that,   though   sttft   and  flex- 

\     I  111  l'      Iwl  I  ^^'^*^'  ^^  *^  "'^*^  ''^'''^  *"'^  ^***" 

111//        J        Mlu  *^''^'    ^"^    *^'™    ""'^    cla-stic, 

r    J  C( '       ■^         flik  somewhat     like     coagulated 

albumen,  with  which  it  appears  for  the  most  part 
also  to  agree  in  it*  chemical  churucters.  Wlien 
examined  under  a  high  power  it  pre-sents  the 
appc^inince  of  a  longitudinal  striation,  as  if  com- 
posed of  very  fine  homogeneous  fibrillie  held  to- 
gether in  a  faintly  granular  interstitial  material. 
Occasionally  at  its  termination  the  axis-cylinder 
of  a  fibre  may  be  seen  to  break  up  into  exceedingly  fine  fibrilliip,  Lonfirming  the 

view  of  its  fibrillar  structure.  These  fibrillte  have  been 
termed  the  primitive  fihrilffr  of  Schultze.  The  axis- 
cylinder  is  said  to  be  enveloped  in  a  very  delicate  hya- 
line sheath  which  separates  it  fr(»m  the  white  matter  of 
Schwann. 

The  meduUnrif  aheuih  or  whit4;  matter  of  Schwann 
is  regarded  as  being  a  fatty  matter  in  a  fluid  state, 
Mhicli  insulates  ;»nd  ]irotectji  the  essential  part  of  the 
nerve — the  axi^-fylintier.  The  white  matter  varies  ia 
thickness  to  a  very  considenible  extent,  in  some  form- 
ing a  layer  of  extreme  thinness,  so  as  to  be  scarcely  dis- 
tinguishable: in  others  forming  about  one-half  thenerve- 
tul>e.  The  size  of  the  nerve-fibres,  which  varies  fntm 
yi,^  to  tA-ii'  ^^  ^^  inch,  depends  nuunly  ui>on  the 
amount  of  the  white  substance,  though  the  axis-cylin- 
der also  varies  in  size  within  certain  limits.  The 
white  substance  of  Schwann  does  not  ahva\-s  form  a 
continuous  sheath  to  the  axis-cyliniler,  but  undergoes 
interruptions  in  its  continuity  at  regular  intervals, 
giving  to  the  fibre  the  appearance  of  constriction  at 
th(.*se  points.  These  were  first  dcscril>e(i  by  Ranvier, 
and  are  known  as  the  noden  of  Ranvier  (Fig.  50). 
The  |>ortion  of  nerve-fibre  between  two  nodes  is  called 
an  intemo<1al  segment.     The  netirilemma  or  primitive 

'  In  nltJer  hiKtoJouiml  wnrks  the  term  "neurileninia"  is  used  to  degigimte  llie  fibrous  envelope 
of  the  whole  nerve,  nuw  called  *'  perineuriuiu." 


Human  Nen<'-tii!jes  (tnft^nlflri)  aV) 
Itrae^o.  Thrt'L-  <pf  Uiom  ufe  tint*,  one 
of  which  Ik  viirlcuM:.  one  of  niliMlitiR 
tbickneu.  nnd  with  a  ningle  contour, 
and  ibae  thick,  two  of  which  an* 
double  rontoiin-il,  aud  oue  with 
grumous  conients. 
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Norve-flbre  from  Sciatic  Kenre  of 
Kahbit,  aHcr  actiun  or  iillniti?  of 
•ilvi-r:  d,  rltiK  funned  by  thicken- 
ed nit^m  brane  of  Srh  wanii  >  ihMl*  of 
Ranvi^Ti;   w,  white  •lulwtnnre  of 
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sheath  is  not  intemipte<l  at  the  node^,  but  pasRcs  over  them  a^  a  (^ntinuous  mem- 
brmne.  Ench  tuternodat  segment  coutalns  an  ovnl  nucleus  inihedile'l  in  the  medulhiry 
AlM«th,  and  4>ccaj«iona11y  more  tlian  one  niicleuft  nmy  be  seen  In  the  same  inteniodc 
MMlullali'^l  nerve-fibres^  when  examined,  frequently  pretient  a  bc«*lcd  or  varicose 
appeamnce :  this  i.s  due  to  mani|>ulutiun  Hud  pressure  causing  the  oily  matter  to  col- 
lert  into  drops,  and  in  eonk*«juence  of  the  extreme  delicacy  of  the  primitive  sheath 
even  rtli^ht  pressure  will  cau>*e  the  transudation  of  the  fatty  matter,  which  collecleias 
dro[>s  of  oil  outside  the  membrane.  This  is,  of  course,  promoted  by  the  motion  of 
ether  (Fig.  51). 

The  tu'iirilrmma  or  primitive  sheath  (sometimes  called  the  tuhulnr  membrane  or 
nucleated  sheath  of  tSenwajtn)  at  first  appetirs  structureless,  but  when  stained  with 
nitrate  of  silver  is  seen  to  consist  of  nncleaJed  endothelial  cells.  The  nuclei  of  these 
are  oval  and  somewhat  Hattene+l,  and  Iwir  i\  definite  relation  to  the  nodes  of 
Ranvier,  one  nucleus  /generally 
lying  in  the  centre  of  each  node, 
though  in  some  few  instances  two 
nuclei  may  be  found  in  the  same 
node. 

Non-Medullated  Fibres. — 
Most  of  the  nerves  of  the  sym- 
jKithetic  system,  and  some  of  the 
cerebro-spinal  (see  es|:»ecinlly  the 
description  of  the  olfacii>ry  ner\'e), 
consist  of  another  variety  of  ner- 
vous fibres,  which  are  called  the 
(/nil/  or  gelatinoui*  nerve-fibres — 
fibres  of  H*'mak  (Fig.  52).  These 
consist  of  a  bun<lle  of  finely-stri- 
ated tibrillt?  enclosed  in  a  sheath. 
Nuclei  may  1>^  detecte*!  at  inter- 
vals in  eacn  fibre,  which  Schultze 
Ix'lieves  to  be  situated  in  the  sheath 
of  the  nene-fibre,  as  in  the  medul- 
lated  variety.    In  external  appear- 

ont-e  the  gelatinous  nerves  are  serai-transparent  and  gray 
or  yellowish-gray.  The  individual  fibres  vary  in  size, 
generally  averaging  abour  half  the  si/e  of  the  ine<lullated 
fibres ;  but,  on  the  one  hand,  tlie  primitive  fibrilhe  formed 
by  breaking  up  of  the  cerebnvspinal  fibres,  as  above  men- 
UoihhI,  are  of  hardly  appreciable  thickness,  while,  on  the  other  haml,  some  of  the 
gelatinous  fibi-es  (especially  those  on  the  olfiictory  bulb)  are  said  to  l>e  three  or  four 
timeiA  as  thick  afi  those  of  the  cerobro-spinni  nerves. 

Chemical  Composition. — The  different  portions  of  the  nervous  system  are  com- 
poseti  of  the  two  above-described  kinds  of  nervous  structure,  the  chemical  composi- 
tion of  which  is  shown  by  tbr  following  Hualysis  by  LassJiigne.  which  represents  the 
relative  proportion  of  the  difiVrenr  constituents  composing  the  gray  an<l  white  mat- 
ter of  the  brain : 

Omy. 

Wnter S5.U 

Alhuminoim  innHtr 7.5 

Colorless  fat    .  1.0 

Rwl  fiit    .    .    .  .3.7 

0»*int!xnMiP  nnd  Itu'tut^'is 1.4 

Pho-plii*tcfl 1.2 

II  appcnrs  from  this  analysis  that  the  cerebral  substance  consistj*  of  albumen  dis- 
solved in  water,  combined  with  fatty  matter  and  salts.  The  fatty  matters  consist  of 
eerebrin.  neurin.  and  lecithin.  The  two  latter  were  first  described  by  Liebreich  as 
%  cnrptalHne  phosphuretted  fat,  which  he  termed  protagon.     It  seems  probable,  bow- 
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ever,  ibat  it  is  dimply  a  mixture  of  neurin  tind  lecithin.  Cholest^rin  is  also  described 
as  one  of  the  chemical  constituent.^  of  the  nervous  tissues,  being  found  in  eonjunction 
with  lecithin.  The  wilts  are  the  ])Los|)hutes  of  potush,  siwla,  linie,  ma^nesm,  aiid 
irun,  suljfhate  of  |K>ta.sii  and  chloride  of  podiuui,  with  trai-ef^  of  silica.  Accordiiio;  to 
Van(|uelin,  the  cord  contains  a  larger  pro|>ortion  of  fat  than  the  brain;  an<l  accord- 
ing lo  L'H^ritier.  the  nerves  eoutnin  more  albumen  and  more  soft  fat  than  the  brain. 

The  nervous  structures  are  divided,  as  before  meiilituied.  into  two  great  sys^tenis 
— viz.  the  cfnhto'itpittitl,  comj/rising  the  brain  and  spinal  cord,  the  nencs  connected 
with  these  structures,  and  the  giin;j:lia  situated  on  then» :  iiud  tlje  n^t/mpitth'tt'r,  con- 
sisting of  a  double  chain  of  ganglia  and  the  nerves  connected  with  ihem.  All  tliese 
BtPucturcjs  retjuire  separate  consideration;  ibcy  are  ctmiposeii  of  the  two  kinds  of 
nen'ous  tissue  above  descrilKMl.  intenningle*!  in  various  ])roportions,  and  having,  in 
some  |wirt.s,  a  very  intricate  arrangement. 

The  Brain,  or  EncephaJon,  is  that  part  of  the  cerebro-spinal  system  which  is 
containcfl  in  the  cavity  of  tlie  skull.  It  is  divided  into  several  ]iarts,  named  the 
nu'dulhi  ol)h>ngatu,  ]xms,  cerebellum,  ami  cerebrum.  In  these  purls  the  grav  or 
vesicular  nervitus  matter  is  foumi  jMirily  on  the  surface  of  the  brain,  forming  the 
convolutions  of  the  cerebrum,  which  are  in  the  most  direct  relation  to  the  mental 
faculties,  and  the  launuio  of  the  cerebellunt,  the  functions  of  which  are  still  a  matter 
of  disjmle.  Again,  gray  matter  is  found  in  tin*  interior  <if  tin*  brain,  coUwied  into 
large  ami  distinct  masses  or  ganglionic  bodies,  such  as  tlie  corpus  striatum,  optic 
tludaums,  and  corpt»ra  tpiadrigemina  ;  the  funetiiuis  of  which  bttdies.  so  far  as  they 
have  been  awertainetl.  have  been  found  to  be  uonnecte*!  with  tiome  of  the  uiain 
organic  endownu^nts  of  the  body,  such  as  voluntaiy  motion,  sensation,  and  sight. 
Finally,  gniy  matter  is  found  intermingled  intimately  with  the  white,  but  without 
deilniie  arningemenl.  as  in  the  corpora  dentata  of  the  medulla  and  ceivbclhau.  or 
the  gray  matter  in  the  jions  and  the  floor  td  the  fourth  ventricle.  Such  scattertMl 
masses  of  gi*ay  matter  are — in  many  instjinees,  at  any  rate — connected,  to  all  appear- 
ance, with  the  origin  of  particular  nerves.    In  some  situatioris  their  use  is  unknown. 

The  proper  nervous  matter,  both  in  the  brain  and  spinal  conl,  is  traverHe<l  and 
sup|>orted  by  a  network  of  fine  connective  tissue.  This  ba,^  been  termed  by  Vircbow 
the  mttrt'ffUn^  and  is  sup|)osed  to  be  the  source  of  one  ttf  the  fonns  of  the  tumor 
described  by   that  authm-  under  the  name  glioma. 

The  white  matter  of  the  brain  is  divisible  into  three  distinct  classes  of  fibres. 
The.se  are»  in  the  first  pl«i.e,  the  nerves  which  arise  in  the  gnu*  nuitter  and  pa.ss  out 
through  the  cranial  foramina.  Next,  the  fihres  which  coiniect  the  brain  with  the 
spinal  cord;  that  is  to  say,  those  which  are  usually  ti*aced  upward  from  tlie  columns 
of  the  s])inul  cord,  through  the  nuMluIla  oblongata,  into  the  encephalon,  chiefly  by 
means  of  the  anterior  pyramids,  fiu*ciculi  teretes,  and  restiforni  bodies,  passing 
through  the  jions  and  crura  cerebri  to  expand  inttt  the  corjtoni  striata,  optir  ihala- 
muK,  and  fi involutions  [tutrona  rndiatfi),  and  by  means  of  the  restiform  bodies  into 
the  cerebellum.  The  other  class  of  white  fibres  in  the  brain  are  connnissural,  some 
of  the  commissures  serving  to  connect  different  jmrts  of  the  .same  hemisphere  togethei 
(a«  the  fornix,  proces.<tus  e  cerebello  ad  testes,  etc.)  or  even  different  parts  of  the  same 
(section  or  organ,  as  the  arciform  fibres  of  the  iiieiliilhi.  M(»st  of  these  connuissures 
are  huigitudinal,  while  others,  as  the  corpus  calhisuni  ami  the  transverse  fibres  of 
the  pons  Varolii,  are  transverse,  serving  tr»  connect  opposite  hemispheres  together, 
and  thus  pnjbably  securing  the  single  action  td'  a  iloidjle  organ. 

The  manner  in  which  the  gray  and  white  matter  are  internnngled  in  the  brain 
and  spinal  conl  is  very  intricate,  and  can  oi\\y  Ik?  fully  uitders-tiMrd  by  a  careful  study 
of  the  details  of  its  descriptive  anatomy  in  the  sequel.  The  further  ctuisideration 
of  this  subject  will  therefore  be  deferred  until  after  the  description  of  the  various 
divisions  of  which   the  cerebro-spinal  system   is  niade  up. 

The  Nerves  are  round  or  flattemMl  cords  formed  of  the  ner\'e-fibn«  already 
describeil.  They  are  connecte<l  at  one  end  with  the  eerebni-spinal  centre  or  with 
the  ganglia,  and  are  distrifmtwl  at  the  other  end  to  the  various  textures  of  the 
bo4ly  ;  lliey  are  subdivided  into  two  great  classes — the  cerebro-»pinaf,  which  proceed 
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the  cerehrrvHpinal  hxIh,  and  the  9}fmpittJtetw  or  gaiufUonic  nerves,  which  pro- 
ee<t*<i  f'rnm  i\\v  ^ran^ilia  rif  thr  sympathetic. 

The  Cerebro-fipinal  nervee  consist  of  numerous  nerve-fibres  collected  together 
and  enclof^eil  in  a  iDcinl>ranou8  sheath  (Fi^;.  53).  A  8ni»ll  bundle  of  primitive 
fihreA  enclosed  in  a  tubular  sheath  is  called  w  fttniruht^  :  if  the  nerve  is  of  small 
»ixe,  it    nmy    consist    only    of  a    single 

f  '  !-.  hut   if  hirge,   the  funiculi  are  Fio.  o3. 

I  i   tu^ether  into  larjrer  hundh'8  or 

i3im'i4-uli,  which  are  boun<i  together  in  a 
common  inemhnmouji  invetttment,  and 
coiiAtitute  the  nerve. 

lu  structure  the  common  membranous 
investment,  or  ?ihejith  of  the  whole  nerve, 
which  i&calleil  the  epineuriutn,  iw  well  a-s 
the  Mpta  pjvcn  nfl*  from  it.  and  whieh  se|>- 
mnXje  the  fas<.'iculi,  con-^Uts  of  are<»lar  tii*- 
wie,  comf^>ot*e<l  of  white  an<l  yellow  elastic 
fibrcst,  the  latter  existing  in  great  abun- 
dance. The  tubular  sheath  of  the  funic- 
uli, ciillctl  the  nt'urilt'mma  or  f/rritnttr- 
inm^  coimUt^  of  a  fine,  «imooth.  trans- 
parent membrane,  which  may  be  en^^ily 
separaie<I«  in  the  form  of  a  tube,  from 
the  fibres  it  enclones;  in  fltnicture  it 
consist*  of  connecti%'e  tissue,  which  \\i\» 
a  distinctly  lamelhir  arratijieuient,  con-  Tmiwvem-  strtinn  n 
siMiug  of  several  lamellse,  separated 
fnmi  each  other  by  spaces  containing 
lymph.  The  cerebro-spinid  nerves  con- 
tihit  almost  exclusively  of  the  meihillateil 
nerve-fibveM.  the  nou-meilullated  exii^ting 
in  very  finmll  pntpurtiona. 

The  bloiMl-vt^'*els  supplying  a  ner\'e 
terminate  in  a  minute  capillary  plexus,  the  ves^sels  composing  which  run.  for  the 
tno^t  part,  panillel  with   the  funiculi;  they  are  connecteil  together  by  short  trans- 
versie  vessels   forming   narrow  oblong   meshes,  similar  to  the  capillary  system  of 
muHcle. 

The  nen'e-fibre**,  as  fur  as  is  at  present  known,  do  not  coale^'e,  but  pursue  an 
uninterrupted  course  from  the  centre  to  the  periphery.  In  seimraliug  a  nerve,  how- 
ever, into  \Xa  comj)onent  funiculi,  it  may  be  seen  that  they  do  not  pursue  a  perfectly 
inmlated  course,  but  occai*ionally  join  at  a  very  acute  angle  with  other  funiculi  pro- 
ceeding in  the  same  direction  :  from  this  branc^ies  are  given  off,  to  join  a^in  in  like 
manner  with  other  funiculi.  It  umst  be  remembered,  however,  that  in  these  com- 
municatiuus  llie  nerve-iihres  do  not  i*oak\*tce,  but  merely  |muhs  into  the  sbeuth  of  the 
adjacent  nerve,  become  intcnnixcil  with  its  nerve-fibres,  and  again  pass  on,  to  become 
blendeii  with  the  nerve-fibres  in  some  adjoining  funiculus, 

Nervess  in  their  course,  stihdivirie  into  branches,  and  these  fre<|uently  communi- 
cate with  branchen  of  a  ueighhoriiag  nerve.  In  the  subdivision  of  a  nerve,  the  filu- 
meDts  id*  which  it  is  compviseil  are  continued  from  the  trunk  into  the  branches,  and 
at  their  junction  with  the  branches  of  neighboring  nerves  the  filaments  pass  to 
become  iiitermixe<l  with  those  id"  the  other  nerves  in  their  further  progress;  in  no 
tlwtaBce^  however,  have  the  sr|)arate  nerve-fibres  bt»en  shown  to  in(»sculate.  The 
oommunicatious  which  take  place  between  two  or  more  nervw  fonu  what  is  calleil  a 

Sometimes  a  plexus  is  forrae*!  by  the  primary  branches  of  the  trunks  of  the  nerves 
— as  the  cervical,  bradiial,  hnubar,  and  sacral  plexuses — and  occasionally  by  the  ler- 
xnisal  funiculi,  as  in  the  plexuses  formed  at  the  periphery  of  the  body.     In  the  forma- 


iir-uirfi  u  Ml!  :"-(j'Jijie  Ncrw.  repro- 
ipiiiiiul  iicrvL'  buiitlle,  »urr»tiiiilc«l  liv 
tMTliKfuriuiu  iiiiaK"i"'''<l  I-***  iliumeien).  Th«.'  meiltii- 
liiti't!  litirt-*.  *ri'  ^-fii  (i*  i-in-lfh  wlih  rt  central  dot— vU. 
irnMlullur>'  shrutli  Ami  axiNcyUii'UT  in  imn^vcr**.' hjc- 
iloii  Tlit-y  fire  iinbL'»J»lc'«l  in  endrineurtum  r..m«ln- 
iii-  iintlel,  wtiicb  ttoUinic  t-    '  ure- 

li-  '  iliL-  IrIUt  iKIrin  and  "^  '  p, 

tivt.- 11'.-^  tutnwl  ii'.i'-l'.'u(v"l  con- 

uet'livi  '  i  w-e  bt'twcfU  iwrincur- 
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tion  of  a  plexus  the  component  nerves  divide,  then  join,  and  again  snhdivide  in  snch 
a  complex  manner  that  the  individual  fiinicidi  heoonie  interlace*!  most  intricately,  so 
that  each  bnineh  leaving  a  plexus  may  contain  Hlament*  from  eiu*h  of  the  primary 
nervous  tnink.s  which  foi-m  it.  Tn  tlie  formation  alf*o  of  smaller  plexuses  at  the 
periphery  of  the  body  there  is  a  free  interchange  of  the  funiculi  and  primitive  fibres. 
In  i4ich  cai*e,  however,  the  individual  fihuuents  remain  sei^mite  luid  distinct,  and  do 
not  inosculate  with  one  another. 

It  ini  probable  that  through  this  interchange  of  fibres  the  different  branches  pass- 
ing oft'  from  II  [ile.xuK  have  a  more  extensive  connection  witli  the  spinal  ror<l  tlian  if 
they  each  had  proceeded  to  he  distributtHi  without  such  couuection  with  other  nrrvos. 
Conset|ueDtly,  the  ]>art«  supplied  by  theAe  nerves  have  more  extended  relations  with 
the  ncrvouii  coutres;  by  this  means,  also,  groups  of  muHcles  may  be  a«M*ociated  for 
combined  action. 

The  Sympathetic  nerves  are  constnicted  in  the  same  manner  as  the  cerebro- 
spinal nerves,  hut  consist  mainly  of  non-medullate<l  fibres  eollccter]  into  funiculi 
and  enclojieil  in  a  sheath  of  connective  tissue.  There  is.  however,  in  tbew  ner^tw  a  c-er^ 
tain  admixture  of  ra^hdlated  fibres,  the  amount  of  which  varies  in  different  ner^-es. 
They  may  bo  known  by  their  color.  Those  bmnchea  of  the  sympathetic  which  present 
a  well-marked  gniy  color  are  com|M>sed  more  esy>ecially  ttf  gelatinous  nerve-fil)re8, 
intermixeil  with  a  few  [uedulhited  fibres,  whilst  those  of  a  white  color  cr)ntain  more 
of  the  latter  fibres  and  a  few  of  the  fonner.  OcciLsionally,  the  gray  and  white  corfU 
run  together  in  a  single  nerve,  without  any  intermixture,  as  in  tlie  bi*anches  of  com- 
munication betwwn  tlie  sympathetic  ganglia  and  the  spinal  nen'cs  or  in  the  commu- 
nicating cr»rds  between  the  ganglia. 

The  nerve-fibres,  both  of  ihe  cerebro-spinal  and  sympathetic  nystoro.  convey 
impressions  of  a  twofold  kind.  The  sensory  nerves,  called  kIso  rfntripffa!  or 
fiffert'ttt  nerves,  transmit  to  the  nervous  centres  impressions  made  upon  the  ])eriph- 
eral  extremities  of  the  nerve.s,  and  in  this  way  the  mind,  through  the  milium  of 
the  brain,  becomea  conscious  of  external  objects.  The  tuotor  iier\es,  called  also 
cenfrifngal  or  tfferent  nerves,  transmit  impressiona  from  the  nervous  centres  to  the 
parta  to  which  the  nerves  are  distriliutwl.  these  impressions  either  exciting  muftcuhir 
amtraction  or  inHuencing  the  processes  of  nutrition,  growth,  and  six-i'etion. 

Origfin  and  Termination  of  Nerves. — By  the  expression  "the  tennination  of 
nerve-fibres  "  is  siguifie^l  their  counet-tious  with  the  nerve-centre,-*  and  with  the  pjirti* 
they  supply.  The  fonner  are  sometimes  called  their  origin  or  n^tttrftf  termination, 
the  latter  their  peripheral  tennination.  The  origin  in  »ome  cases  is  single:  that  is 
to  say,  the  whole  nerve  emerges  from  the  nervous  centre  by  a  single  root :  in  other 
instances  the  nerve  arises  by  two  or  more  roots,  which  irome  off  from  different  parts 
of  the  nerve-centre,  sometimes  widely  apart  from  each  other ;  and  it  often  hapjtenB 
that  when  a  nerve  arisen  in  this  way  by  two  roots  the  functions  of  these  two  rfK)t* 
are  different ;  as,  for  example,  in  the  spinal  nerves,  each  of  which  arises  by  two 
roots,  the  anterior  of  which  is  motor,  and  the  posterior  senwiry.  The  point  where 
the  nerve-r(H>t  or  roots  emerge  from  the  nervous  centre  is  named  the  suprrficial  or 
itppnmU  origin,  hut  the  fibres  of  which  the  nerve  consists  can  be  traced  for  a  cer- 
tain distance  into  the  ner>ous  centre  to  some  portion  of  the  gray  substance,  which 
constitutes  the  ihcp  or  rva}  origin  of  the  nerve.  The  exact  manner  in  which  the 
fibres  of  which  the  nerve-rcMit  is  made  u]>  arise  at  their  deep  origin  is.  to  a  certain 
extent,  uncertain.  Hut  it  w*nild  appear  probable  that  there  are  tv/o  mo<les  in  which 
they  originate  and  are  connected  with  the  nerve-cells.  If  the  multi|K)lar  nerve-cells 
are  examine<l,  it  will  be  found  that  one  at  lea-^l  of  their  |>rocesses  does  not  bi-anch  : 
this  prfK'ess  is  named  the  itriahrtflimirr  process,  and  ar  first  has  all  the  characters 
of  an  axisH-ylin^U-r.  SoiUi,  hi»wever,  it  ac»|uires  a  medullary  sheath,  and  has  been 
traced  to  be  directly  continuous  with  a  nerve-fibre.  Other  processes  of  a  mullijM)lar 
cell  divide  and  sub<livide  as  they  pass  away  from  the  cell,  until  at  Ia.st  they  form 
branches  of  extreme  tenuity  and  form  an  excessively  minute  network.  These  pro- 
cessea  appirently  consist  of  cell-protoplnj<m,  and  nn*  named  profoplamn  proeessen. 
From  the  network  which  thev  fonn  minute  medullated  nerve-fibres  arif«e.     80  that 
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it  would  appear  that  nerve-fibrea  nn»e — first,  directly  tbrougb  the  passage  <^f  the 
noii-bniDcbei!  uxiA-eylinder  process  into  a  fibre :  and  secondly,  through  the  minute 
tietWi»rk  fr>nne<i  bv  tlie  hruncbefJ  prntopliuHUi  proue8»ci*. 

Peripheral  Terminatioiis  of  Nerves. — The  uiuiiner  in  wliich  ncr^e-fibres  ter- 
uiinitte  iHTiphemlly  are  several,  and  riiay  be  conveniently  studied  in  the  sensory  iind 
niotor  nerve:*  re:*pectively.  Sensory  nerves  would  appear  to  tenninnte  eitber  in 
minute  primitive  fibrillte  or  networks  of  these,  itr  eW*  in  special  renniual  (tr^rans, 
which  have  been  lemied  peripheral  end-ort/atts^  and  of  which  there  are  three  prin- 
cipal varietie:* — viz.  the  end-bulbs  of  Krause,  the  tactile  corpuscles  of  Wagner,  and 
ibe  Pacinian  corpuj^clei'. 

When  a  nit*<bdlated  nerve-fibre  approaches  its  termination  the  white  substance 
of  Schwann  suddenly  disappears,  leaving  only  the  axi.H-cylinder  Hirrounded  by  the 
mMirilemma.  and  we  have  now  a  non-medullated  fibre.  Thi!^  underi^oes  rejamted 
division,  and  iit'ler  a  time  loses  its  neurilemma,  and  consists  only  of  iin  axis-cyliu- 
der,  which  can  be  seen,  in  prepai*ations  stained  with  chloride  of  gold,  to  l)e  made 
Qp  of  fine  varicose  fibrils.  Finally,  the  axis-cylinder  breaks  up  its  constituent 
primitive  nerve-fibrilla»,  which  anastomose  with  one  another,  thus  forming  a  net- 
work, and   often   present  regular  varicosities.      This   network   passes  between   the 

wCkoitents  of  the  tissue  to  which   the  nerves  are  distribute*!,  and,  as  is  believed  by 

^me,  a^'tually  foniis  a  connection  with  the  cells  of  the  tissue  or  else  simply  comes 
in  contact  willi  them.  In  this  way  nen'e-fibres  have  been  found  to  tomiinate  in 
the  epithelium  of  the  skin  and  mucous  membranes  and  in  the  anterior  epithelium 
of  the  corTKii. 

The  End-bulbs  of  Krause  are  minute  oblong  or  cylindrical  coqiuscles,  into  the 
interior  of  which  the  axis-cylinder  of  the  nerve-fibre  pii.sses  ajid  terininalcs  in  a 
Coiletl  plexif«»rni  mass  op  in  a  btdUms  extremity.  The  corpuscle  consists  of  a  simple 
nucleated  capsule  containing  a  soft  homogeneous  core,  in  which  the  termination  of 
the  axis-cylinder  is  ctmtained.  The  white  matter  of  Schwann  ceaaes  abrujitly  && 
the  axis-cylinder  enters  the  corpuscle,  but  the  neurilemma  is  continued  inward  with 
the  a.xis-cylinder,  and  forms  an  investment  of  the  core,  lining  the  interior  of  the 
caiwule.      The    end-bulbs   Imvo  been   describe*l    as   occurring   in   the   conjunctiva; 

'(where,  in  man,  they  are  spheroidal  in  shape),  in  the  mucous  membrane  of  the 
TTi'tuth,  and  in  the  cutis  and  mucous  membrane  of  the  penis,  clitoris,  and  vagina, 
where  they  are  termetl  (/em'fal  rorfnifffha. 

The  Tactile  Corpuscles  of  Wagner  (Fig.  54)  are  (lescribed  b}'  him  as  oval- 
■haped  bodies  made  up  of  a  soft  structureless  core,  in  which  the  nerve-fibres  termi- 
tknte  by  bulbous  enlargements,  the  whole  being  enclosed  in  a  capsule  (tf  connective 

r  tifisiie.  ao  arranged  in  superimposed  laminfe  as  to  present  a  resenjblance  to  a  minis- 
tore  fir-cone;  and  he  reganled  them  as  directly  concerned  in  the  sense  of  touch. 
Kfilliker  considers  that  the  centra]  part  of  the  papilla?  generally  consists  of  a  con- 
tiix'tive  tissue  more  homogene<ms  than  that  of  the  outer  part,  snirounded  by  a  sort 
of  sheath  of  elastic  fibres ;  and  he  believes  that  these  corpuscles  are  merely  a  variety 
of  this  structure.  The  nerve-fibres,  according  to  this  observer,  run  up  in  a  waving 
CTMirse  to  the  corpuscle,  not  penetniting  it,  but  forming  two  or  three  coils  round  it, 
an<l  finally  join  together  in  loops.  It  would  apjwar.  however,  that  the  medullatcd  fihre 
winds  rounil  the  corpuscle  once  or  twice,  and  then  lf>ses  its  medullary  sheatli  an<l 
penetrates  as  an  axis-cylinder  into  the  interior  of  the  corpuscle,  and  there  branches, 
the  branches  pursuing  a  coile<l  dire<tion  within  the  capsule  and  terminating  in  bulb- 
(»a*  enlargements.     These  ta<:'tile  corpuscles  have  been  *Icscrilx'd  as  occurring  in  the 

{inpilla;  of  the  skin  of  the  fingers  and  toes.  They  arc  not  found  in  all  the  papillw ; 
mt  from  their  existence  in  those  parts  in  whicli  the  skin  is  liighly  .sensitive  it  is 
probable  that  they  are  specially  concemetl  in  the  sense  of  touch,  though  their 
ahaencc  from  the  pajnlhe  of  other  tactile  parts  shows  that  they  are  not  essential  to 

The  Pacinian  Corpusclee'  (F^p*  •^•'0  ^^^  found  in  the  human  subject  chiefly  on 
the  nerves  of  the  finger^  and  toes,  lying  in  the  subcutaneous  tissue;   but  they  have 

I  '  Often  called  in  (lermiin  anatondt-al  works  "»)rpusclcs  of  Vtttcr." 
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also  been  described  i\»  eoTinerted  witb  the  nerves  of  the  joints,  in  the  genital  organs 
of*  man,  ami  in  some  other  situations.  Eut'b  of  t!iesc  coi*])nscles  is  attach***!  to  and 
eiidoses  the  lenniriation  of  a  sin^rle  nerve-fibre.  Tlie  cnrpuwle,  wliieh  is  perlei'tiv 
visible  to  llie  naked  eye  (and  which  enn  be  most  ea.^ily  demonstrated  in  the  mesen- 
tery of  a  cat),  eonsisti*  of  a  number  of  conoentrie  layers  of  eellular  tissue,  between 
which  Todd  and  Bowman  have  figured  capillary  vessels  as  running.  Tl»e  tissue  of 
eacii  lamella  is  lux,  and  the  interstices  betwtvn  its  fibres  arc  filltMl  bv  a  considenihle 
quantity  of  watery  rtiiid  ;  it  Is  covered  on  eaeh  Hiirface  by  a  Inyer  of  epithelioid  cells. 
The  nerve  at  its  entrance  into  this  body  parts  with  its  white  substjince,  and  the  axis- 
cylin<h'r  runs  fonvard  into  a  kind  of  cavity  in  the  centre  of  the  corpuscle  containing 
a  core  of  honingen(>ons  materia^  to  termi- 
nate in  a  njunded  knob  or  end,  sometimes  Fio.  66. 
bifurcating  previously,  in  whidi  case  each 

branch  has  a  simihir  arrangement.     Gran-  ^ 

dry,  who  has  examined  these  cctrpnscles  with 
very  high  niagnifving  ]>ower8,  describes  the 
axis-cylinder  as  exhibiting  a  very  well- 
marked  Bbrillar  structure,  and  the  bulbous 
end  as  consisting  of  a  mass  of  granuK*s  into 
which  the  fibrils  run,  diverging  as  they  ap- 
,proach  it.  The  investing  capsuK-s  are  from 
[thirty  to  sixty  iu  number,  the  outtr  being 

X    Fio.  54. 


<*" 

From  lhi>  Human  Subject,  treAtvd  U'itb  areUc  acid  (tnAK- 
niflt'd  SVMiniVM:  A,  ultU-  vje»  or  n  pniilllR  of  (fif  hanii; 
a,  ctinicnl  UyiT:  ft.  tartiU-  corpn'.rh',  with  trim».vtn« 
nuclei:  c.  Ktuall  nerve  of  ttit.-  |>ai>lllfi.  wltti  lu'urlU-Tnma: 
ri,  ii»  two  niTvim^nijivr'  rutiiiiiif:  witb  ppimt  tollt  anmnd 
thf  liiiMlK'  cvirpuscle;  t.  iip{>Arfiit  itTiulniiiioii  nf  nnt?  cif 
Uh-m:  tllTL-f. 

fi,  a  tAotllv  papilla  wvn  fK'm  atmve.  so  au  tu  ittiow  lu 
irun^vi-me  «.*ft|itn;  n,  crUcal  layer;  6,  ncrve-fibn.* ;  c, 
<»utpr  Inyer  nf  the  UcUle  budy,  viitb  nuclei,  d,  clear 
lou-rior  ffUbfUDcc. 


Pfti-Inlan  CorpUHcU'.  with  it»  system  of  cap«al«fl 
Ni)i|  rfiitral  i-uviiv  .  n.  artfrinl  twlp.  t-ndlng 
In  capHlaries,  which  rnnn  loop^  In  »*mic  of 
the  inUTraptiulRr  i^paccA,  and  i>iiv  pt-tictralefl 
i»»  Ibi-  cL-riiral  coiwule;  b.  the  rtbn>u.H  il«*ue 
of  the*  fitalk  prt'inngiHl  fn>in  tbe  ]M.>r{Ufnr- 
iuni ;  H,  nerve  tnb«-  advanclna  lo  ihc  ci-n- 
iral  cajwulc.  there  loxInK  lt->  wliit«  Mit>»<iunoe, 
and  ■<tr«tcbluK  abniK  Ihe  axi--  to  tbe  upw^lte 
end,  whcrr  UT»tlxcd  by  a  lulirrrularrnlarge- 


tnore  or  less  separated  from  each  other  hy  a  clear  fluid — lympli — while  the  inner 
are  more  closelv  applied  together.  8chulty.e  C4ills  attention  to  the  striking  resem- 
blance between  the  central  part  or  core  of  these  Pacinian  corpuscles  and  Ki-ause's 
end-bulbs  above  described. 

In  the  organs  of  ftpecial  scnee  tbe  nerve*  terminate  in  cells  which  are  modified 
epithelium-cells,  and  have  receive<l  the  name  of  Hemtortf  or  iwrve-epiihelium  cells. 
The  axis-cylinder,  after  dividing  into  fibrils,  ends  in  epitheliimi-cells  variously  mod- 
ifieii.  and  to  the  peripheral  extremity  of  which  arc  often  c(uniectcd  peculiar  styliform 
pmcesHej*.  Tiiese  cells  will  be  more  particuhirly  described  in  the  se<|ueK  in  connec- 
tion with  the  <lcscription  of  tbe  organs  of  special  sense. 

Motor  nerves  are  to  be  traced  eitlier  into  unslriped  or  striped  muscular  fibres. 
In  the  unstriped  or  involuntary  niuscles  the  nen^es  are  derived  from  the  sympa-x 
thetic.  and  are  conifto-sed  mainly  of  the  non-medullated  fibi*es.     Near  their  termina- 


yERVOUS    TISSUE, 
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tkifift  thev  (liviile  into  a  number  of  bmncheB,  which  cominunicAte  and  form  an  iuti- 
tnaco  plfxiis.  At  the  junction  of  the  branches  small  riiirlear  bodies  are  sitimted, 
Fn»m  the^e  j>lexu.'*e.s  minute  branches  are  given  off,  which  divide  and  break  up  into 
iht  ultimaK*  tibrillse  of  which  the  nerve  is  composedr  These  fibrillin  course  between 
ih«*  involuntary  muscle-cells,  and,  according  to  Elischer,  terminute  on  the  Hurfaee  of 
the  ct-ll.  op[)oaite  the  nucleuH.  in  a  minute  swelling.  Arnold  and  Fmnkenhaiiser 
believed  that  thet;e  ultimate  fibrilhc  penetmted  the  muscular  cell  and  ended  in  the 
nuclem^.      M^ire  recent  observation  ha,s,  however,  tended  to  dispmve  thiw. 

In  the  striped  or  voluntary  muscle  the  nerves  supplyin*^  striped  muscular  fibre 
\m  derived  from  the  cerebro-spmal  nerves,  and  are  comjMJsed  mainly  of  meilullated 
fibres.  The  nerve,  after  entering  the  sheath  of  the  muscle,  breaks  up  into  fibre^i  or 
bundles  of  fibres  which  form  plexuses,  and  gradually  divide  until,  as  a  rule,  a  single 
nerve-fibre  enters  a  single  muscular  fibre.  Sometimes,  however,  if  the  muscular 
fibre  t3  long,  more  than  one  nerve-fibn*  enters  it.  Within  the  muscular  fibre  ilie 
iier\'e  terminates  in  a  sjwcial   expansion,  called   by   Kiihne,   who  first  accumtely 


Fio.  56. 


■     .   ■     -'nn?  ofnen'f*:  a,  wen  In  pnjtllf:  p.  p.  Uie  iitTVi'-tiid  pUies  , 

iim^s  with  ntirlol :  b,  the  F^mr.Hs  »een  tn  UxAIiib  nt  h  |>er- 

slin  i>xcltahl('      (TUu  f[irni:«of  tbt;  VHriourtly  lUvlrlri)  plntt* 

>  ••}  MiiiM  [•-iilly  fk'MoHi4-'rtu<l  pnU- cijiitnur^  to  rf^prt-KlucvcorrvLtly  uhHt 

two  huurs  tttli't  (IcKth  from  puiMtnlng  by  cunirc. 


(Ie6cnl>ed  them,  motorial  emi-platea  (Fig.  56).^  The  nerve-fibre  on  approaching  the 
muscular  fibre  suddenly  loses  its  white  matter  of  Schwann,  which  abniptly  t<?rmi- 
nates ;  the  nucleat***!  sheath  becomes  continuous  with  the  sarcolemma  of  the  muscle, 
and  only  the  axis-cylinder  ent-ers  tlie  nmscular  fibre,  where  it  immediately  spreads 
out,  ramifying  like  the  roots  of  a  tree,  immediately  beneath  the  sarolemma,  and  is 
imbedded  in  a  layer  of  granular  matter  containing  a  number  of  clear  oblong  nticlei, 
the  whole  constituting  an  end-plate  from  which  the  contractile  wave  of  the  muscidar 
fibre  is  said  to  start. 

The  GhangUa  may  be  rcgarde<l  as  separate  and  independent  nervous  centres,  of 
nnaller  size  an<l  les,s  complex  structure  than  the  briiin,  connected  with  each  other, 
with  the  cerebro-spinal  axis,  and  with  the  nerves  in  various  situations.  They  are 
found  on  the  posterior  root  of  each  of  the  spinal  nerves,  on  the  posterior  or  sensory 
root  of  the  fifth  cranial  nerve,  on  the  facial  nerve,  on  the  gloswi-pharyngeal  and 
nneamogostric  nerves,  and  on  the  branches  of  certain  spinal  nerves.  They  are  also 
found  in  a  connected  series  along  each  si<le  of  the  vertebral  column,  fonning  the 
tnink  of  the  sympathetic,  and  on  the  branches  of  that  nerve,  generally  in  the 
tilr-xuses  or  at  the  point  of  junction  of  tAvo  or  more  nerve-s  with  each  other  or  with 
rininches  of  the  cerebro-spinal  system.  On  section  they  are  seen  to  consist  of  a 
reildisli-gray  substance  traverse<l  by  numenms  white  nerve-fibres ;  they  vary  con- 

'  They  baH,  however,  previoaslr  been  noticed,  lliough  not  accunueir  described,  by  DoySre,  who 
them  "  nerTe-billocbt." 
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sidembly  in  form  and  siise;  the  largest  are  found  in  the  cavity  of  the  abdomen :  the 
smnllest,  not  visilde  to  the  nakod  eye,  exist  in  eonsideralth*  Tnimhers  npon  the  nervefl 
difilributeti  to  th«  different  viK-era.  The  jran^liii  are  inve^*tiMl  by  a  tiUKHdli  and  firm, 
closely-aiilierinji,  nienibramms  envelope  consistin;^  of  dense  areolar  tissue :  this 
sheatli  is  continuous  with  the  perineurium  of  the  nerven,  and  sends  numerous  pn>- 
ccRsefl  into  the  interior  of  the  ganglion,  which  support  the  blood-vessels  supplying 
its  substance. 

lu  structure  all  ^inglia  are  essentially  similar  (Fig.  57),  consisting  of  the  same 

structural  elements  as  the  other  nervous 
Kio.  57.  centres — vi/,.  a  collection  of  funicular  ner- 

vous mattrr  tniversed  by  tubular  and 
gelatinous  riejiw-Jihrflii.  The  vesicular 
nervous  matter  consists  of  nerve-  or 
^ranjirlion-cells,  most  of  which  nppear  to 
be  free  wud  of  a  round  or  f)vnl  form  ; 
these  are  more  ef*pi'eially  seated  near  the 
surface  of  the  ganglion ;  othei's  are  uni- 
polar, bipolar,  or  multipolar,  and  their 
caudate  processes  give  origin  to  nene- 
fihres.  In  tlu'  ganglion  the  ner\'e-cells 
are  iisually  eiiclosed  in  a  transparent  eiip- 
snlewith  nuclei  un  its  inner  surfiice.  The 
nerve-fibres  on  entering  the  ganglion  lay 
aside  their  perineurium,  which  becomes 
continuous  with  the  capsule.  Some  of 
the  fibrt*  run  through  the  ganglion  with- 
out being  connected  with  the  cells,  others 
arise  from  the  cau<iate  processes  of  the 
colls. 

A  remarkable  modification  of  the 
bipolar  nerve-cell  is  found  in  the  sym- 
pathetic ganglia,  especially  in  the  frog, 
but  also  in  some  few  instances  in  the 
mammal.  The  cells  are  j>ear-sha|>ed, 
and  from  the  narrow  end  two  proct»sses 
arise — one  a  straight  axis-cylinder  process,  into  wliich  the  substance  of  the  ganglion 
\s  prolonged;  the  other,  a  thin  fibre,  winds  spirally  round  the  straight  fibre,  and 
then  passes  away  from  the  cell  in  the  opposite  tlirection,  and  becomes  invested  with 
a  medullary  sheath  and  neurilemma  of  its  own,  and  constitutes  a  medullated  fibre, 
while  the  straight  axis-cylinder  process  forms  a  non-raedullateil  fibre. 


fllHim.-lt.'l>— KIolii  uikI  N..1.1i'  Smithi  c,  i'n[.-iiU_-  i.f  the 
a»n)fliiiii  ■.  n.  ncn-f  fll-n'-  pin-in^'  nnt  -it  tin  i;iinj:lion. 
Tbi-  ntTve-llbri's  which  «'nU'n.-'i  Uu*  iranitli'irt  «rt'  nui 
reprewnted.  The  norvf-rihren  a,Tv  (<rrliniir>'  infJul- 
)at4.'d  lihre*.  but  the  details  of  their  stmciure  an*  not 
iihown.  I'Wini;  u*  ihi*  Uwv  infljrriifrlinr  iH'WtT.  The 
■mng'Uon-<-cllt>  rix-  InvesttMi  hy«  <^pei-Ul  miwule  lined 
by  B  ft'w  nurlfl.  which  an:  hcrv  ri'pn-'?»t'iiieii  l^^  If  *.iiii- 
talned  in  the  cap!>ule. 


THE    VASCULAR   SYSTEM. 

The  Vaeoular  System,  exclusive  of  its  central  organ,  the  heart,  is  divided  into 
four  classes  of  vessels  :  the  trrferlfn,  cnpiUark^^  ri^hiii^  and  It/tti/tJiatirH  ;  the  minute 
structure  of  which  we  will  now  procwd  briefly  to  describe,  referring  the  n^atler  to  the 
body  of  the  work  for  :»ll  that  is  necessjiry  in  the  details  of  their  ordinary  anatomy. 

Structure  of  Arteries  (Fig.  58). — The  arteries  arc  eomjmsed  of  three  coata: 
internal  or  endotliclial  coat  {titriira  intima  of  Kcilliker");  middle  [muscular  and  ela*i- 
tic]  circidar  coat  [tiinifa  vn'dii{]\  and  external  eellubir  coat,  or  tmnrrr  oi.h'orfifia. 

The  two  inner  coats  together  «re  very  easily  separated  from  tlie  external,  as  by 
the  ordinary  operation  of  tying  a  ligature  on  an  nrtery.  If  a  fine  string  be  tied  for- 
eibly  upon  an  artery*  and  then  taken  off.  the  external  coat  will  he  found  undivided, 
but  the  internal  coats  are  divided  in  tlie  track  of  the  ligaluro,  and  can  ejLsily  be 
further  dissecte<l  from  the  outer  coat.  The  inner  coat  can  be  separated  from  the 
middle  by  a  little  maceration,  or  it  may  be  stripped  off  in  small  pieces ;  but  on 
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yiu.  58. 


TmnsTene  Scrti 
Vein  of  the  M  . 
uf  m  f'hIM    I 
Klein  ami    v>- 
Ihe  iiucicalt**! 


■n  th''' uch  n  Smft'l 


\rtt'rT  and 


It  of  iis  frialiility  it  cannot  be  separated  as  a  complete  meml»rnne.  It  k  a  fine, 
trrini*parent,  tMilorless  nti'iicture  which  ifl  highly  elastic,  and  is  comuiouly  corrugate<i 
intij  lungitudjnul  wrinkles. 

The  ittnrr  cttat  [tuniva  (Hf///«r]  consist-^  of — 1 .  A  layer  of  pavement-epithelium,  the 
U»(i  celU  of  which  are  polygoniil.  oval,  or  fusi- 
fbnn,  and  have  very  distinct  round  or  oval 
nodei.  Thia  endothelium,  us  it  is  uuw  gen- 
^endlv  Cidlt'd,  i.*  hrnught  Into  view  most  dis- 
tinctly hv  staining  with  nitrate  of  silver.  -. 
A  subepithelial  layer,  consisting  of  delicate 
connective  tissue  with  branched  ccUk  lying  in 
the  internpiices  of  the  ti.s»ue.  3.  An  elastic 
or  fenestrated  layer,  which  cotjsists  of  an  elas- 
tic membrane  containing  a  network  of  elastic 
filings  having  princi]>ally  m  longitmlinal  direc- 
tion, and  in  which,  under  the  microscope, 
muali  elongjttetl  apertures  or  |>erforations 
maj  be  seen,  giving  it  a  fenestrated  aj>- 
peiiTinco.  It  vfiis  therefore  calletl  by  Henle 
the  frn**9triitfti  tn€mhrm\e.  This  membrane 
fonns  the  chief  thii'kiicss  of  the  inner  coat, 
and  i.'aji  be  separateil  into  sevenil  layci's,  some 
of  which  present  the  apfK^urance  (d^  a  network 
of  hkiigitudinal  ela-stic  fibres,  and  others  pres- 
ent a  more  membranous  character,  marked  by 
pale  linen  having  a  longitudinal  direction.  lu 
arteries  of  less  than  a  line  in  diameter  the 
subepithelial  layer  consists  of  a  single  layer 
of  gtellate  cells,  and  the  connective  tissue  Ls 
only  largely  developed  in  the  large-sized  ves- 
sels. The  fenestrated  membrane  in  micro- 
scopic arterici*  is  a  very  thin  layer,  but  in  the 
larger  arterie;*.  and  especially  in  the  aorta,  it 
has  a  very  considerable  thickness. 

The  mitUifr  w>at  {tunica  media)  is  distin- 
guished from  the  inner  by  its  color  and  by 
the  traniiverse  [i.  e,  circidar]  arrangement  of 
its  fibres,  in  contradistinction  to  the  longi- 
tadinal  direction  of  those  of  the  inner  coat. 

and  the  munt^ular.  The  nhintin  prc(h>Tninates  largely  in  the  aorta  and  its  branches 
Tlu-se  are  distended  by  the  blood  fon-cil  into  them  by  the  systole  of  the  heart,  and 
by  their  gradual  contraction  during  the  diastole  they  keep  up  the  continuous  blood- 
current.  The  elastic  element  gradually  diminishes  as  we  go  from  the  heart  toward 
the  jieriphery.  The  muscular  element  gradually  increases  as  we  go  from  the  aorta 
toward  the  smaller  arteries,  where  it  reaches  its  nitiximum.  Its  function  is,  by  \Xs> 
tvinfraction  and  relaxation,  to  regidate  the  amount  of  blotw]  sent  to  any  part.  It 
'  -s.  nnd  finally  disaj>pears,  as  we  le^ive  the  smaller  arteries  and  approach  the 
^  <  :t*s.]  In  the  largest  arteries  this  coat  is  of  great  thickness,  of  a  yellow  color, 
•lid  highly  elatslic:  it  diminishes  in  thickness  and  becomes  redder  in  color  as  the  arte- 
rirs  become  smaller,  and  finally  becomes  very  thin  and  disappears.  In  small  artcriea 
thia  coat  is  purely  muscular,  consisting  of  muscular  fibre-cells  (Fig.  4.'))  unite*!  to 
form  lamellfe  which  A'ary  in  nundier  according  to  the  size  of  the  artery,  the  very 
jdmII  arteries  having  only  a  single  layer,  and  those  not  larger  than  one-tenth  of  a 
line  in  diameter  three  or  four  layere.  In  arteries  of  medium  size  (Fig.  oi^^  this  coat 
becomes  thicker  in  profM»rtion  to  tlie  size  of  the  vessel ;  its  layers  of  muscular  tissue 
ire  more  numerous  and  intermixed  with  numerous  fine  elastic  fibres  which  unite  U> 
form  broad-meshcd  networks.     In  the  larger  vessels,  as  the  femoral,  superior  mesen- 


nth'Ui'. .I'lrii, ',.  ^» III"  ii  l!ii>-^  U; 
tlie  vustH.']  b*^fni7  uoiitmctiM,  tb&  eiid<itlK>tliil 
cellti  Appetir  very  thick.  rii'lt-nMntli  ttu'  .-mlcv 
tbeliiun  t«  the  wavy  cla-ittic  Inti-  ^lit'f 

pan  of  the  waU  of  Ihv  vessel  l.-^  iliu 


of  the  \i< 
is  fi,  ^r 
of  bun- 1, 

•wtinn,  with  lU-j  iiM. 
coT|niv-K-,.  TliL-  «'1- 
into  tliti  siirp'iiiiili-]' 


thr  int'iliU,  V,       1  fii-  l;it 
circular  unslriped  muscle-celU 
Uft,  similar  in  hlniL-turf  lu  tbtit 


-■U  »i't.'n.  "Mi-i.|..'  this 
■I.  Thif  i"*  r».iii)x^s^*i 
1  iHstio  tilin"-.  shttwn  In 
111.  •■■■in!-''tive-ilwue 
■  M    LjT.i.ln'iily    iinTp«i 

■il  iii'.iiihranc,  f, 

■iiiimi.  whirli  on 

■  '     :>  H  iii».rt'  liuu  on 

<^.nipi»s<'>1  iif  u  ftw 

«.  itif  udveiiil- 

f  uti  artery. 


[It  consists  of  two  elements,  the  elaxHc 
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terie,  caeliac  axis,  exu^rntil  ilitic,  brachial,  and  popliteal  arteries,  the  clastic  fibrci 
unite  to  form  lamella?,  which  alteriinte  with  the  laven*  of  inuftcular  fibrt".  In  the 
largest  arteries  the  nuijicular  tissue  is  only  sliglitlv  developed,  aud  foniis  about  one- 
third  or  one-fourth  of  tlie  whnle  substance  of  the  middle  coat;  this  is  esf>eciHlly 
the  case  in  the  aorta  and  tniuk  of  tlie  pulmonary  aiiery,  in  which  the  individual 
cells  of  the  muscular  layer  are  impeifectly  forme<i,  while  in  the  carotid,  axillary, 
iliac,  and  sulxdavian  arteries  the  muscular  layer  of  the  middle  coat  is  m))re  devel- 
oped.    The  eliustic  lanielhe  are  well  marked,  may  amount  to  fifty  or  sixty  in  num- 

V>er.    and    alternate    regularly 
Fig.  59.  witi)    ihu    layers    of  muscular 

tissue.  They  lire  most  dis- 
tinct and  armngetl  with  great 
regularity  in  the  abdominal 
aorta,  innominnte  artery,  and 
common  carotid. 

The  fj-frrfial  eoat  (tunint 
adiwntitia)  connists  mainly  of 
connective  tissue,  and  contains 
elastic  fibres  in  all  but  the 
smallest  arteries.  In  the  larg- 
est vessels  the  external  eoat  is 
relatively  thin,  but  in  small  ar- 
teries it  is  as  thick  or  thicker 
than  the  middle  coat.  In  arte- 
ries of  the  medium  size,  and 
above  it,  the  external  coat  is 
formed  of  two  layers,  the  outer 
of  which  consists  of  connective 
tissue  e<»ntaining  an  irregular 
elastic  network,  while  the  in- 
ner is  eoni|x>6cd  of  elastic  tis- 
sue only.  The  inner  elastic 
coat  is  very  distinct  in  the 
carotid,  femoral,  brachiHl.  profunda  fcmoris,  mesenteric,  and  cirliac  axi.s,  the  clastic 
fibres  being  often  arniiiged  in  huuellie.  In  the  sninllcr  arteries  the  external  tunic 
consists  of  a  single  layer  of  mixed  connective  tis-sue  and  elastic  fibres:  while  in  the 
smallest  arteries,  just  above  the  capillaries,  the  elastic  fibres  are  wanting,  and  the 
connective  tissue,  of  which  the  coat  is  composed,  becomes  more  homogeneous  the 
nearer  it  approacht^s  the  (^>apillaries,  and  is  gradually  reduced  to  a  thin  membranous 
enveloi>e,  whicb   finally  dieupifears. 

Some  arterifS  have  extremely  thin  coat«  in  proportion  to  their  siKe;  this  is  espe- 
cially the  ease  in  tht>se  situated  in  the  cavity  of  the  cranium  and  spinal  canal,  the 
difference  depending  on  the  greater  thinness  of  the  external  anil  middle  coats.  The 
arteries  in  their  distrihuticm  throughout  the  body  are  included  in  a  thin  fibro-aretdar 
investment,  which  forms  what  is  called  their  sheath.  In  the  limbs  this  is  usually 
fonned  by  a  prolongation  of  the  deep  fascia ;  in  the  u|)per  jmrt  of  the  thigh  it  con- 
sists of  a  continuation  downward  of  the  tranversalis  an<l  iliac  fasciap  of  the  ahd<mien; 
in  the  neck,  of  a  prolongation  of  the  deep  cervical  f:ts<'ia-  The  iiududed  vessel  is 
hM)sely  connected  with  its  sheath  by  a  delicate  areolar  tissue,  and  the  sheath  usually 
encloses  the  accompanying  veins,  and  sometimes  a  nerve.  Some  arteries,  as  those 
in  the  cranium,  are  not  included  in  sheaths. 

All  the  larger  arteries  are  supplied  with  blood-vessels  like  the  other  organs  of 
the  body;  they  are  called  the  vnsta  viiHorum  [/.  e.  vessels  of  the  vessels].  These 
nutrient  vessels  arise  fr<_)m  a  branch  of  the  artery  or  from  a  neighlMiring  vessel  at 
some  considerable  distance  from  the  point  at  which  they  are  <listribute<l ;  thev  ram- 
ify in  the  loose  areolar  tissue  connecting  the  artery  with  its  sheath,  and  are  nistrib- 
«te<l  t<>  the  external  coat,  but  do  not.  in  man,  penetrate  the  other  coats — [hence  the 


«,    Atiery  from  the  ML'sent%'ry  of  r  Child.  .OiW",  anrl  /•,  vein  JW"" 

luiiira  iiilvenliiifl.  wUh  olongntcd  niultJ :  ri,  iiiiLlrl  *>f  On-  imntraf- 
UIc  fibre-cells  of  ihc  ttinlra  uicdlA,  seen  purtly  from  Ujc  siirfnec. 
partly  uppari'tiL  in  trunRvvrstr  seetltm  ;  >,  nuclei  uf  Ihe  entlotbeUftl 
c«1Ik;  a,  eliuiic  lunKltiKliiial  flbruu»  coaU 
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_  sr,  in  Ugatin^  an  artery  in  ite  continuity^  of  separating  the  sheath  from  it  to 
any  groat  extent],  thou;rh  in  some  of  the  larger  mumraals  some  few  vessels  have 
been  traced  into  the  middle  coat.  Minute  veins  serve  to  return  the  blood  from 
reescls;  they  empty  themselves  into  the  venae  comites  in  connection  with  the 

J  m 

Arteries  are  also  siippliod  with  nerves,  which  are  derived  chiefly  from  the  syra- 
nhetic,  biir  partly  from  the  cerebro-spinal  system.  They  fonn  intriirntc  plexuses 
*npoD  the  surfaces*  of  the  larj^er  trunks,  the  smaller  branches  hoiiii^  usuhIIv  accom- 
paaied  by  single  filaments.  The  branches  derived  fn:>m  thc5>e  plexuses  penetrate  the 
external  coat,  and  are  principally  ilistributed  to  the  muscular  tissue  of  the  middle 
Fcoat-  [These  nerves  regulate  automatically  the  cjvlihre  of  the  vessels,  and  hence 
the  blood-**upply.   both   in  health  and  disease.] 

[For  the  lymph-spaces  suiToundmg  the  bbxiil-vessels  (perivascular  spaces)  see  the 
Lymphatic  System,  p.  ST.] 

The  Capillaries. — The  smaller  arterial  branches  (excepting  those  of  the  cavern- 
ous structures  of  the  sexual  organs,  of  the  spleen,  and  in  the  uterine  placenta)  ter- 
minate in  A  network  of  vessels  which  pervaiie  nearly  every  tissue  of  the  body. 
tThrte  vessels,  from  their  minute  size,  are  tenne<l  oipillaries  ((.'a/>z7/w«,  a  **  hair  "), 
Tbev  are  interp«>se«i  between  the  smallest  branches  of  the  arteries  and  the  commen- 
cing veins,  coiistitiiiing  a  network  the  brtinolu»s  of  which  maintain  the  same  diam- 
eter throughout,  the  meshes  of  the  network  being  more  unifonn  in  shape  and  size 
than  thoiie  formed  by  the  anastomoses  of  the  siuiill  arteries  and  veins. 

The  diiimeUr  of  the  capillaries  varies  in  the  different  tissues  of  the  body,  their 
usual  f*ixe  being  about  q  ^\y  q  of  an  inch.  The  smallest  are  those  of  the  brain  and 
tins  mucous  membrane  of  the  intestines ;  ami  the  largest,  those  of  the  skin  and  the 
>w  of  bone,  where  they  are  stated  to  be  ils  larjje  as  j^ff  of  an  tncli. 

The  form  of  the  capiUnry  net  varies  in  the  different  tissues,  the  meshes  being 
generally  rounded  or  elongated.     The  rounded  form  of  mesh  [Fig.  60]  is  most  com- 


[Fio.  60. 
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liir  Willi  with  luic'lfi  uf  connccllve-Ussuu  curpusclvs  und  •.•lastic 


men,  and  prevails  where  there  is  a  dense  network,  as  in  the  lungs,  in  most  glands 
and  mucous  membranes,  and  in  the  cutis;  here  the  meshes  are  more  or  less  angular, 
Bometinies  nearly  (pmdrangular  or  polygonal,  more  frequently  irregular. 


82 


GENERAL    AKATOMV. 


Elongated  meshe^i  (^*?-  ^^)  ^^  observed  in  the  bundles  of  fibres  and  tubes  compos- 
ing muscles  and  norvo.s,  the  meshes  being  usual  iy  oi'  ii  ]  rami  lei  ognim  form,  the  long 
axis  of  the  niesli  running  parallel  with  the  long  axis  of  the  nerve  nnd  fibre.  Somo- 
tiuies  the  capilhiries  have  a  looped  arrangement,  a  single  vessel  projet^ting  from  the 
common  network  and  returning  after  fonning  one  or  more  lot»p8,  as  in  the  papillae 
of  the  tongue  and  skin.  The  number  of  the  eapillariea  and  the  size  of  the  meshes 
determine  the  degree  of  vaseularity  nf  a  part.  The  ehxse.st  network  and  the  small* 
est  intcr8pai.^e«  are  found  in  the  lungs  and  in  the  elioroid  coal  of  the  eye.  In  theee 
eitualions  the  inters|>aces  are  smaller  tlmn  the  iut>inary  ve?*els  themselves.  In  the 
kidney,  in  the  conjunctiva,  and  in  the  cutis  the  interspaces  are  from  three  to  four 
times  as  large  as  the  ciipillariea  whieb  form  them,  and  in  the  brain  from  eight  to  ten 
times  as  large  as  the  capillaries  in  their  long  diumetpr.  and  from  four  to  six  times  as 
large  in  their  transverse  lUameter.  In  the  cellular  coat  of  the  arteries  the  width 
of  the  meshes  is  ten  times  that  of  the  capillary  vessels.  As  a  general  nde,  the 
more  active  the  function  of  the  organ  is,  the  closer  is  its  capillary  net  and  the  larger 
its  supply  of  blooil,   the  network  being  very  narrow  in  all  growing  parts,  in  the 
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glands,  and  in  the  mucous  membranes ;  wider  in  bones  and  ligaments,  which  are 
comparatively  inactive;  and  nearly  altogether  absent  in  tendons,  in  which  very  little 
organic  change  occurs  after  their  fonnation. 

Btructiire. — The  walls  of  the  capillaries  consist  of  a  fine,  transparent  endothe- 
lial layer,  composed  of  cells  joined  edge  to  eilge  by  an  interstitial  cement-substance, 
and  continuous  with  the  cntlolhelial  cells  which  line  the  arteries  and  veins.  [The 
capillaries  consist,  therefore,  purely  of  the  tunica  intima,  which  is  reduced  wholly 
or  almost  wholly  to  the  endo.thelium.  This  fits  them  admirably  for  their  function 
of  the  easy  egress  (exosmosis)  of  the  fluid  pabulum  and  the  oxygen  carried  by  the 
blood  to  all  parts  of  the  body,  and  the  easy  ingress  (endoemosis)  of  the  carbonic  acid 
and  other  products  of  destruction  by  use  of  the  various  organs  and  tissues  in  solution. 
As  we  approach  the  arteries  on  one  side  or  the  veins  on  the  other,  the  remaining  two 
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coats  are  gradually  added  to  the  intima  (Fig.  62).]  When  stained  with  nitrate  of  sil- 
Tcr  the  edges  which  bound  the  epithelial  celU  are  brought  into  view  (Figs.  »>*2  and  t»3). 
Tbeae  celU  are  of  large  size  and  of  an  irregular  polygonal  or  lanceolate  tthape,  each 
ccnitaining  an  oval  nucleu.>t.  which  may  be  brought  into  view  by  carmine  or  logwood. 

•tween  tneir  edgetj,  at  vari- 

IS   points  of  their  meeting,  Fia.  64. 

lUDtlLsh  ibirk  pf)ots  are  »ome- 

imes  seen,  which  have  been 
:ribed  as  stoniuta^  though 
are  closed  by  intoreell- 

Fio.  63. 
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Imps  npfierulning  to  &n  endothelium :  d,  uuclcl  la  ihe  Inuumon- 


uUr  substance.  They  have  been  believed  to  be  the  situation  through  which  the 
while  corpuscles  of  the  blood,  when  migrating  through  the  blood-vessels,  emerge; 
but  this  view,  though  probable,  is  not  universally  iiccoptod. 

In  many  .situations  a  delicate  siieaih  or  envelope  of  fine  connective  tissue  is 
ftrund  around  the  niinple  capillary  tube,  particularly  in  the  larger  ones;  and  in 
Other  places,  especially  in  the  glands,  the  capillaries  are  invested  with  retiform 
lymphatic  tissue. 

In  the  largest  eapillaries  (which  ought,  perhaps,  to  be  described  rather  as  the 
sualle.Ht  arteries)  tnices  of  an  epithelial  lining  and  of  circular  transverse  muscular 
fibrt'S  are  to  be  seen  (Fig.  64). 

The  Veins,  like  the  arteries,  are  compose<l  of  three  coats — internal,  middle,  and 
external ;  and  these  coats  are,  with  the  necesHary  mwlifications.  analogous  to  the 
eoats  of  the  arteries,  the  internal  being  the  epithelial,  the  middle  the  mpsiiulur,  and 
the  external  the  connective  or  areolar.  The  iiiaiii  difference  between  the  veins  and 
the  arteries  is  in  the  comparative  weakness  of  the  middle  coat  of  the  fonncr;  and  to 
thi!*  it  U  due  that  the  veins  do  not  stand  open  when  divided,  as  the  arteries  do.  and 
that  thev  are  passive  rather  than  active  organs  of  the  circulation. 

In  the  veins  immediately  above  the  capillaries  the  three  coats  are  hardly  to  be 
diMtinguishe«1.  The  endothelium  is  sup[>orted  on  an  outer  membrane  separable  into 
iwii  layers,  the  outer  of  which  is  the  thicker,  and  conpists  of  a  delicate,  nucleated 
I  '  ii.'  (adventitia),  while  the  inner  is  eoniposed  of  a  network  of  longitudinal 
.i>i'es  (intinui).     In   the  veins  next  uUjve  these  in  size  (one-lifth  of  a  lino, 

irdmg  to  Kbiliker)  a  muscular  layer  and  a  layer  of  circular  fibres  can  be  traced. 
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forming  the  middle  coat,  while  the  elastic  and  connective  elements  of  the  outer  coat 
become  more  diHtinctlj  perceptible.  In  ilie  middle-.sized  veins  ihe  typical  structure 
of  these  vessels  becomes  clear.  The  endothelium  is  of  the  same  character  as  in  the 
arteries,  but  ius  cells  are  more  oval,  less  fusiform.  It  is  Hupportcd  by  a  connective- 
tissue  layer  consisting  of  a  delicate  network  of  br«nt?he«l  cells,  and  externul  to  this 
is  a  layer  of  longitudinal  elastic  fibres,  but  seldom  any  appearance  of  a  fenestrated 
membnine.  This  constitutes  the  internal  coat.  The  middle  coat  is  composed  of  a 
thick  layer  of  connective  tissue  with  elastic  fibres,  intermixed,  in  some  veins,  with  a 
transverse  layer  of  muscular  fibres.  The  white  fibrous  element  is  in  considerable 
excess,  and  the  elastic  fibres  are  in  much  smaller  tfro)K>rtion  in  the  veins  than  in  the 
arteries.  The  outer  coat  consists  of  areolar  tissue,  as  in  the  arteries,  with  loujiitu- 
dinal  elastic  fibres.  In  the  largest  veins  the  outer  c<iat  is  from  two  to  five  times 
thicker  than  the  middle  coat^  and  contains  a  lurfje  number  of  longituiiinal  muscular 
fibres.  This  is  most  distinct  in  the  hepatic  part  of  the  inferior  vena  cava  and  ai  the 
termination  of  this  vein  in  the  heart,  in  the  truukr>  of  tbu  hepatic  veins,  in  all  the 
large  trunks  of  the  vena  portte,  in  the  splenic,  superior  mesenteric,  external  iliac, 
renal^  andazygos  veins.  In  the  reniil  an(l  portal  veins  it  extemls  through  the  whole 
thickness  of  the  outer  coat,  hut  in  thr  oiher  veins  mentioned  a  hiyer  of  connective 
and  elastic  tissue  is  found  external  to  the  muscular  filjros.  All  the  large  veins  which 
open  into  the  heart  are  covered  for  w  sliort  instance  with  a  layer  of  stnped  nmsi-ular 
tissue  continued  on  to  them  from  the  heart.  Muscular  tissue  is  wantinjr  in  the 
veins — (1)  of  the  maternal  part  of  the  phacenta ;  {"!)  in  most  of  the  cerebral  veins 
and  sinuses  of  the  dura  mater;  (3)  in  the  veins  of  the  retina;  (4)  in  the  veins  of 
the  cancellous  tissue  of  bones;  (o)  in  the  venous  sfmccs  of  the  corpora  eavemt)sa. 
The  veins  of  the  above-mentioned  parts  consist  of  an  internal  endothelial  lining  sup- 
ported on  one  or  more  layers  of  areolar  tissue. 

Most  veins  are  providjed  with  valves^  which  serve  to  prevent  the  reflux  of  the 
blood.  They  are  formed  by  a  reduplication  of  the  inner  coat,  strengthened!  by  con- 
nective tissue  and  elastic  fibres,  and  are  covered  on  both  surfaces  with  endotheliiun. 
Their  form  is  semihinar.  They  are  attached  by  their  convex  edge  to  the  wall  of 
the  vein ;  the  concave  margin  is  free,  directed  in  the  course  of  the  venous  current, 
and  lies  in  close  apposition  with  the  wall  of  the  vein  i\A  long  as  the  current  of  blood 
takes  it«  natural  course :  if,  however,  any  regurgitatitm  takes  place,  the  valves 
become  distended,  their  opposed  edges  are  brought  into  c<tntact.  and  the  current  is 
intercepted.  Most  commonly,  two  such  valves  are  found  placed  ojiposite  each  other, 
more  especially  in  the  smaller  veins  or  in  the  larger  trunks  at  the  point  where  thev 
are  joined  by  smaller  brancho^s;  occasionnlly  there  are  lhree»  nnd  sometimes  only 
one.  The  wall  of  the  vein  immediately  above  the  {>oint  of  attachment  of  each  seg- 
ment of  the  valve  is  expanded  into  a  pouch  or  sinus,  which  gives  to  tlie  vessel,  when 
injected  or  distended  with  blood,  a  knottetl  appearance.  [This  can  readily  be  seen 
and  the  position  of  the  valves  locateil  by  applying  a  moderately  tight  bandage  around 
one's  ann.  and  then  opening  and  closing  th'c  fist  several  times  to  increase  the  blood- 
flow.]  The  valves  are  very  numerous  in  the  veins  of  the  extremities,  esfiecially  of 
the  lower  extremities,  these  vessels  having  to  conduct  the  blood  against  the  force  of 
gravity.  They  are  absent  in  the  very  small  veins,  nl«o  in  the  venje  cavjie,  the  hepat- 
ic veins,  portal  vein  and  its  branches,  the  renal,  uterine,  nnd  ovarian  veins.  A  few 
valves  are  found  in  the  spermatic  veins,  and  one  also  at  their  point  of  junction  with 
the  renal  vein  and  inferior  vena  cava  in  both  sexes.  The  cerebral  and  spinal  veins, 
the  veins  of  the  cancellate<l  tissue  of  bone,  the  pulmonary  veins,  and  the  uuibilical 
vein  and  its  branches  are  also  destitute  of  valves.  They  are  occasionally  found,  few 
in  number,  in  the  venic  azygos  and  intercostal  veins. 

The  veins  are  supplied  with  nutrient  vessels.  n/#^i  I'anonwu  like  the  arteries. 
Nerves  also  are  distributed  to  theiu  in  the  same  manner  as  to  the  arteries,  but  in 
much  less  abundance. 

The  Lymphatic  vessel.-* — including  in  tliis  term  the  Lacteal  vessels,  which  are 
identical  in  structure  with  them — -are  composed  of  three  coats.  The  itttemnl  is  an 
endothelial  and  elastic  coat.     It  is  thin,  transparent,  slightly  elastic,  and  ruptures 
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sooner  than  the  other  coats.  It  is  composed  of  a  layer  of  elongated  endothelial  cells 
with  riermled  margins,  by  which  the  adjacent  cclU  are  <lovetailed  into  one  another, 
llicse  are  supported  on  a  sin;j;le  layer  of  longitudinal  elai*tic  fibre^j.  The  middle 
eooit  U  composed  of  smooth,  muscular,  and  fine  elastic  fibres,  disposed  in  a  transverse 
dirt-ction.  The  external^  or  fibro-are^jlar  coat,  consists  of  fdamenl.s  of  areolar  tissue 
Itiiormixed  with  smooth  muscular  fibres,  longitudinally  or  obliquely  disp«)iie<l.  It 
foriJLs  a  protective  covering  to  the  other  coatii,  and  serves  to  connect  the  vessel  with 
the  neighboring  structures.  The  above  description  applies  only  to  the  larger  lym- 
phatics; in  the  smaller  vessels  there  is  no  muscular  or  elastic  coat,  and  their  struc- 
ture consists  only  of  a  connective-tissue  coat,  lined  by  endothelium.  The  thoracic 
d^et  (Fig.  6r>)  is  a  somewhat  more  cora- 
l)Iex  structure  than  the  other  Ivni|}hatics; 
It  present,-* a distinctsubeiidolhelial  layer 
of  branched  corpuscles  similar  to  that 
found  in  the  arteries,  and  in  the  middle 
coat  is  a  layer  of  connective  tissue  with 
itfi  6bres  arranged  longitudinally.  The 
lymphatics  are  supplied  by  nutrient  ves- 
»eK  which  are  distributed  to  their  outer 
and  middle  coats;  but  no  nerves  have 
at  pre^nt  been  traced  into  them. 

The  lymphatics  are  very  ^t'uerally 
prt>vided  with  valve$y  which  assist  ma- 
terially in  effecting  the  circulation  of 
the  fluiti  they  contain.  Those  valves 
are   formed  of  a  thin  layer  of  fibrous 
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1,  Endntbonum  fr"m  the  under  surface  nf  the  «»- 

trvm  teri'lin'ii'fi  '•{  t\i*:  nibbit :  u.  |Hir\'>  or  rttumaUi. 
2.  KikIuUh-Muiu  nf  thn  nn'iliaAtinuiii  itf  the  ^n%: 
a,  ThiTvs.  '.i.  Sft'ilfin  thfdiiBh  the  pleura  of  tbe  KUne 
anlinal  b,  froe  orlitoo<- itf  ^hort  laTernl  p(L-*Mg«9or 
tbu  lyiniib-caualN  (cu|>it.>il  fnini  Ludwi^f,  itebwelg- 
ger-Serde) ,  A»d  Dybbownky). 


tissue  lined  on  both  surfaces  by  endothelium.  Their  form  is  semilunar;  they  are 
attached  by  their  convex  edge  to  the  sides  of  the  vessel,  the  concave  edge  being  free 
and  dirt»cted  along  the  course  of  the  contained  current.  Usually  two  such  valves, 
of  e<|ual  size,  ntv  found  opposite  one  another;  but  occasionally  exceptions  occur, 
es]»eci:illy  at  or  near  the  anastomoses  of  lymphatic  vessels.  Thus,  one  valve  may  be 
of  very  ru^limontary  size,  and  the  other  increa.sed  in  proportion. 

The  valvw  in  the  lymphatic  vessels  are  placed  at  much  shorter  intervals  than  in 
ihi^  veins.  They  are  moat  numerous  near  the  lymphatic  glands,  and  they  are  found 
more  frequently  in  the  lymphatics  of  the  neck  and  upper  extremity  than  in  the 
lower.  The  wall  of  the  lymphatics  imme<liately  above  the  point  of  attachment  of 
e»rh  segment  of  u  valve  is  expanded  into  a  pouch  or  sinus,  winch  gives  to  these 
vessels,  when  distended,  the  knotted  or  beaded  appearance  which  they  present. 
Valves  are  wanting  in  the  vessels  composing  the  plexiform  network  in  which  the 
lymidiarics  usually  originate  on  the  surface  of  the  body. 

[The  lymphatic  system  is  an  appendix  to  the  blood-vessels,  the  latter,  especially 
by  Uie  capillaries,  supplying  the  oxygen  and  food  to  all  the  tissues,  the  former  carry- 
ing off  u»ost  of  the  waste  products,  and  also  acting  a.s  absorbents.  The  lymphatic 
vessels  arise  in  several  ways.     One  is  in  lymph-spaces  (Fig.  67)  of  the  connective 
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tissues.  Another  is  in  the  lacteah^  vessels  in  the  intestinal  villi  (see  tlieir  descrip- 
tion), which  begin  by  blind  or  closed  extremities.  During  <]igestion  these  ve.'wela 
are  filled  with  the  white  chyle,  but  at  other  times  by  the  c<)lorIes8  lymph.  A  third 
origin  of  the  lyraphatica  is  in  perivagmhr  and  perineural  spaces.  These  exist 
especially  around  the  smaller  blood-vessels  of  the  nerve-centres,  the  bones,  the 
retina,  the  liver,  and  under  the  sheath  of  the  optic  and  some  other  nerves. 

[Fio.  «7. 


In  of  Lynii»tiHMi«  fr>im  th*  Conlral  Tenrtnn  of  the 
rtlaphrainn  of  Ilie  l{«t>tilt 'ftt-Tni-dliifrrHmniBliri ;  *,  the 
juice-eAiialH,  criDiniunirfltinir  ut  x  with  tht^  lympliat- 
Jcs:  a.  orlffln  of  the  lymphatli'A  hy  the  cnullufnce  of 
several  julcc-caiialH  (LaiidoS'  Ihyrialoffp,  edit.  t»y  Silr- 
Ung).] 


PcrlvB.>*enIoT  I.ymphatfrst  A.  anrtn  of  tor- 
IoIm\  K,  artery  rn.iu  tlie  brat  It ;  p,  pcil- 
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In  Fig.  68  the  perivascular  spaces  are  shown  arountl  the  aorta  of  the  tortoiw  (a), 
vhich  is  visible  to  the  naked  eye,  and  (b)  around  a  t«niall  cerebnil  uriery.  A  fourth 
origin  is  by  stonuxta^  or  openings  between  the  endothelial  cells  linin;;  the  walls  of 
the  large  serous  cavities  (Fig.  1:2,  p.  44).  These  serous  c^ivitie.K,  the  arachnoid, 
aqueous  chambers  of  the  eye,  the  capsule  of  Tenon  or  tunica  vufiinalis  oculi.  the 
labyrinth  of  the  ear,  the  pleura,  the  ]>ericardium,  the  peritoneum,  tind  ttinica  vagi- 
nalis testis,  arc  all,  therefore,  lymph-sacs.  llcn<'e  their  great  absorbing  power, 
which  it  is  especially  important  to  recognize  in  laparotomy  nnd  other  o|>erutions 
involving  them.] 

The  finest  visible  lymphatic  vessels  form  a  plexifonii  network  in  the  subcutaneous 
and  submucous  tissue-*,  and  this  is  pro|>erly  regarded  as  one  method  of  their  com- 
mencement. But  the  lymphatics  liave  also  other  modes  of  origin,  for  the  intestinal 
laeteals  commence  by  closed  extremities,  though  some  obseners  believe  that  the 
closetl  extremity  is  continuous  with  a  minute  network  contained  in  the  substtince  of 
the  villus,  through  which  the  lacteal  is  connected  with  the  epithelial  cell?  covering 
it.  Again,  it  seems  now  to  be  conclusively  proved  that  the  serous  mend)rane8  pre- 
sent stomata  or  openings  between  the  endothelial  cells  (Figs.  1*2  nnd  f>(>).  by  which 
there  is  an  open  communication  witli  the  lymphatic  system,  and  through  whieli  the 
IjTnph  is  thought  to  he  pumped  by  the  ultimate  dilatation  and  contraction  of  the 
serous  surface  due  to  the  movements  of  respiration  nnd  circulation.^  Von  Reck- 
linghausen was  the  first  to  obsen-e  the  passage  of  milk  and  other  colored  fluids 
through  these  stomata  on  the  peritoneal  surface  of  the  central  tendon  of  the  dia- 
phragm.     Again,   in  most  glandular  structures   the  lymphatic  capillaries  have  a 

*  The  resemblance  between  lymph  anH  sernm  leH  Hewson  lonp  aeo  to  reiranl  the  pemua  mvities  is 
•ocs  into  which  the  lymphatics  open-  Recent  micro8<x)pic  discoveries  confirm  this  opinion  in  n  very 
ioteresling  manner. 
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Iscanar  origin.  Here  thev  begin  in  irregular  clefts  or  spoes  in  the  tissue  of  the 
part;  and  closely  corresponding  to  or  identicul  with  this  i«  their  origin  in  connec- 
tive tissue,  where  the  lymphatic  vessels  tire  apparently  continnouH  with  spaten  in 
the  conneetive  tissue;  and  Klein  has  descrihcd  and  figured  a  direct  communication 
between   these  spares  and   the  lymphatic  vessel.' 

Lymphatic  Qlands  (Fig.  69)  are  Hnudl  oval  or  hean-shaped  hodies  situated  in 
the  course  of  lymphatic  and  lacteal  vessels,  so  that  the  lymph  and  chyle  pass  through 
them  on  their  way  to  the  blood.  They 
genernlly  present  on  one  side  a  slight 
oeproaBion — the  hilum — th  rough  which 
the  blood-vessels  enter  and  leave  the 
interior.  The  efferent  h-raphatic  vessel 
also  emerges  from  the  gland  at  this  spot, 
while  the  afferent  vessebi  enter  the  organ 
at  different  parts  of  the  periphery.  On 
section,  a  lymphatic  gland  displays  two 
different  stnictiires :  an  external,  of 
lighter  color — the  cortical;  and  an  in- 
ternal, ilarker — the  medullary.  The  cor- 
tical structure  does  not  form  a  complete 
investment,  but  is  deficient  at  tbe  hilura, 
where  the  mclullary  jiortion  reaches  the 
anrfare  of  the  gland ;  so  that  the  efferent 
vessel  is  derive4l  iHreclIy  from  the  niedul- 
Wy  stnicture.  while  the  afferent  vessels 
csnptj  themselves  into  tbe  cortical  sub- 
stance. 

Lymphatic  glands  consist  of  (1)  a  fib- 
rous envelope,  or  c(ipsuh\  from  which  a  framework  of  processes  (fmbt'ndo')  proceed 
iuwanl,  dividing  the  gland  into  ojwn  8piu.*es  (alveoli)  freely  communicating  with 
each  other;  (*2)  a  quantity  of  adenoid  tissue  occupying  these  spaces  without  com- 
pletely filling  them ;  (;^)  a  free  supply  of  blood-vessels,  which  are  supported  on  the 
tnibcculfe:  and  (4)  the  afferent  and  efferent  vessels.  Little  is  known  of  the  nerves, 
though  KiJlliker  describes  some  line  nervous  filaments  passing  into  the  hilum. 

The  captfulc  is  comyto^td  of  a  layer  of  connective  tissue,  and  from  its  internal 
surface  are  given  off  a  number  of  membranous  septa  or  lamtdhe  which  pass  inward, 
radiating  toward  the  centre  of  the  gland,  for  a  certain  distaru'e;  that  is  to  say,  for 
abont  one-third  or  one-fourth  of  the  space  between  the  circumference  and  ilie  centre 
of  the  gland.  They  thus  divide  the  outer  part  of  its  interior  into  a  number  of  oval 
compartments  or  alpeoli(Y\g.  69).  This  is  the  cortical  portion  of  the  gland.  After 
having  penetrated  into  the  ^hind  for  some  distance,  these  septa  break  up  into  a  num- 
Iht  of  smaller  trabccuhc,  which  form  flattened  bands  or  cords  interlacing  with  etich 
rtther  in  all  directions,  fniTnint:  in  the  central  part  of  the  organ  a  number  of  inter- 
couimunic^iting  spaces,  also  called  alveoli.  This  is  the  uiedulhiry  portion  of  the 
eland,  and  (he  spaces  or  alveoli  in  it  not  only  freely  communicate  with  each  other. 
Bur  also  with  the  alveoli  of  the  cortical  portion.  In  these  alveoli  or  spaces  (Fig.  70) 
i»  contained  the  proper  gland-substance  or  lymphoid  tissue.  The  jrland-pulp  cloea 
Dot,  however,  completely  fill  the  alveolar  spaces,  but  leaves,  between  its  outer  mar- 
gin and  the  irabeculce  formin*:  the  alveoli,  a  channel  or  space  of  unifonn  width 
ihniughout.  This  is  tenned  the  h/mpli-path  or  h/mph-sitntfi  (Firrs.  71  and  7^), 
Running  across  it  are  a  number  of  trabeculae  of  retiform  connective  tissue,  which 
appear  to  serve  the  purpose  of  maintaining  the  gland-pulp  in  the  centre  of  the 
space  in  its  proper  position. 

On  account  of  the  j»cculiar  arrangement  of  the  framework  of  the  organ  the 
gland-pulp  in  the  cortical  portion  is  disposed  in  the  form  of  nodules,  and  in  the 
laedullar)'^  part  in  the  form  of  rounded  cords.     It  consists  of  ordinary  lymphoid 

'  Atkut  y  ITiiUoio^,  pi.  tIu.  fig.  xiv. 
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tissue,  being  niiule  up  of  a  delicate  reticulum  of  retiform  tissue,  which  is  continuous 
with  that  in  the  lymph-paths,  but  marked  off  from  it  bj  a  closer  reticulation :  in  iu 
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ftn'C  I'f  rht-'  l"lluU';  i/.  t-ri^ln  of  a  Itirjiu  lymph-tube:  «, 
vi  A  Miiulltr  oru- ;  /,  cu^sulc- ;  ff.  f^ptn  ;  h,  va.**  afl(rren»>:  ^. 
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From  the  Medullary  Hiitwtanre  of 
an  Inirninul  ifliind  of  thi*  Ox 
la^iT  Ills):  fi.  lyni|il]-lubc.  uitb 
lUcomplicntctJ  syfllt.m  'if  vv(*vl»; 
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of  auottiet  lymph-tuLti ;  a,  septa. 


meshes  are  closelj-packed  Ivmph-corpuscles,  traversed  by  a  dense  plexus  of  capillary 
blood-vessels. 

The  offcrerit  insst^h,  &»  above  stated,  enter  at  all  parta  of  the  periphery  of  the 
gland,  and,  after  branching  and  forming  a  dense  plexus  in  the  substance  of  tlie  cu]>- 

sule,  open    into   the    lymph- 
f^o-  72.  sinuses  of  the   cortical    part. 

In  (loinjn;  this  they  lose  all 
their  coats  except  their  endo- 
thelial liiiiii;>;,  which  is  con- 
tiBnouswitli  a  Inyer  of  similor 
cells  lining  ihe  lyrnph-]»;ith8. 
In  like  manner  the  efi'erent 
vessel  commences  from  the 
Iyniph-siuiiSC!*of  the  medullary 
portion.  The  stream  of  lymph 
earned  to  the  ghiiid  by  the 
afl'erent  vessel  wouhi  thus  pass 
through  the  plexus  in  the  cap- 
sule to  the  l\TnpIi-paths  of  the 
cortical  portion,  ■where  it  would 
be  exposed  to  the  Motion  of  the 
gland-pulp ;  (iowino;  throufjh 
these,  it  would  enter  the  paths 
or  sinuses  of  the  medullary 
portion,  and  finally  emerge  from  the  hiliim  by  means  of  the  efferent  vessel.  [This 
passage  of  the  lymph-stream  throut;h  the  glands  explains  readily  the  glandular 
enlargement  that  follows  c)nmcve,  vaccination,  malignant  tumors,  etc.]  The  arteries 
of  the  gland  enter  at  the  hilum,  and  either  pass  «t  once  to  the  gland-pulp  to  break 
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op  into  a  capillary  ploxiut,  or  else  run  aloug  the  trabcculte*  partly  to  supply  them, 
111  |kan]y  running  acroA.s  the  lymph-paths  to  oi^ist  in  forming  the  capillary  plexus 
the  gland-pulp.     From  this  plexus  the  veins  commence^  and  emerge  from  the 
at  the  ^me  place  us  that  at  which  the  artery  enters. 


THE    SKIN   AND   ITS   APPENDAGES. 

The  Skin  (Fig.  7-^)  is  the  principal  seat  of  the  sense  of  touch,  and  may  he 
regarded  aa  a  covering  for  the  protection  of  the  deeper  tissues ;  it  is  also  an  import- 
ant excretory  and  aljt<orhing  organ.  It  consists  principally  of  a  layer  of  vascular 
tissue,   name<i    the  derma  or 

cutis   ptfniy   and   an   external  Fi"-  73. 

covering  of  epithelium,  term- 
ed the  fpi'1i'rnu9  or  cuticle. 
On  the  surface  of  the  former 
Uycr  are  the  sensitive  papil- 
h.r ;  and  within  nr  imbedded 
bemath  it  are  certain  orguns 
with  s[iecial  functions — nanie- 
ly,  the  aweat-ijltinils^  hair-fol- 
IbcU*^  and  Bcbaccoits  glands. 

The  Bpidermis  or  Cuti- 
cle {«i'ftrf'fkin^  Fig.  74)  is  iin 
epithelial  .structure  belonging 
U>  the  cla.ss  of  stratified  epi- 
tUelia.  It  is  accurately  mould- 
ed on  the  papillary  layer  of 
ihc  denna.  It  forms  a  de- 
fensive covering  to  the  surface 
of  the  true  ^kin  and  limits  the 
evaporation  of  waterA*  vapor 
from  its  free  surface.  It  varies 
in  thickness  in  different  parts. 
In  some  situations,  as  iji  the 
pshns  of  the  hands  and  soles 
of  the  feet,  it  is  thick,  liard, 
and  h(»rny  in  texture.  This 
may  he  [wrtly  due  to  the  fact 
ihat  these  parts  are  exposed 
to  intermittent  pressure ;  but 
that  this  is  not  the  sole  cause 
u  proved  by  the  faci  that  the 
cttndition  exists  to  a  very  considerable  extent  at  birth.  The  more  superficial  layer 
i»f  rells,  calle<l  the  lionij/  layer  {stratum  cornnt/n),  may  be  sepuratnd  by  maceration 
from  the  deeper  layere,  which  are  called  the  rcte  mitcoiturtt^  und  which  consist  of 
•everal  layers  of  differently-shaptHJ  cells.  The  free  surface  of  the  epidermis  ia 
marked  by  a  network  of  linear  furrows  of  variable  size,  marking  out  the  surface 
into  a  number  of  s|)uces  of  polygonal  or  lozenge-shaped  form.  Some  of  tliese  fur- 
rows are  Urge,  as  opjiosite  the  flexures  of  the  joints,  and  corre8fK>nd  to  the  folds  in 
the  denna  produceil  by  their  movements.  In  other  situations,  as  upon  the  back  of 
the  han<],  they  are  exceedinsly  fine,  and  intersect  one  another  at  various  angles; 
upon  the  pjilmar  suri'aee  of  the  hand  and  fingei's  and  upon  the  sole  of  the  foot  these 
lines  are  very  distinct  and  are  disposed  in  curves.  They  depend  upon  the  large  size 
and  peculiar  arrangement  of  the  papilbe  upoii  which  tbe  epidermis  ia  placed.  The 
deep  surface  of  the  epidermis  is  accurately  moulded  upon  the  pupillary  layer  of  the 
derma,  each  papilla  being  invested  by  its  epidermic  sheath ;  so  that  when  this  layer 
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18  removed  hy  maceration  it  presents  on  its  under  surface  a  number  of  pits  or  depres- 
sions corresponding  to  tlie  elevations  in  the  jmpillje,  as  wull  as  ihe  ridges  left  in  the 
intervals  betwtfen  iLeni.  Fine  tululur  prolongations  are  continued  from  tbitf  layer 
into  the  ducts  of  tLe  sudoriferous  and  sebaceous  glands. 

In  gtructure  tlie  epidermis  cunnists  of  several  layers  of  epithelial  cells  aggluti- 
nated together  and  liaving  a  himinated  arrungenifnt.  These  several  layers  may  be 
described  us  composed  of  four  diflferenT  siratu:  (1)  Tlie  reto  Mftipkfhit,  compose*!  of 
sevenil  layers  of  epithelial  cells,  which  are  flonji^fited  in  fif^ure  and  placed  perpen- 
dicularly on  the  surface  of  the  corium.  Of  these  the  deepest  layer  is  comixmed  of 
columnar  cells  arrangtMl  perpendicularly,  while  the  succeeiling  lamin*  cimsist  of 

Fig.  74. 
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Microscopic  SectionofSUD,  showing  the  epldeniiU  ((i)an<I  dermft  (bl;  ■  biilr(c)  In  lU  IblUck;  the  erector  piU 
mubcltj  (d) ;  seb&ocuus  (e)  uiit  sudorfruroua  (/)  gl&ndk 

cells  of  a  more  rounded  or  polyliedrnl  form,  the  contents  of  which  are  soft,  ojimjue, 
gninular,  and  soluble  in  acetic  acid.  They  are  often  iinirkc^l  on  ibeir  surfaces  \\\\\x 
ridges  and  furrows,  and  are  covered  with  numerous  spinon.  (_)  Immediately  sujier- 
ficial  to  these  is  a  single  layer  of  fattened,  spindle-shaped  cells,  iho  r/mnu for  lo^er, 
which  contain  granules  that  "beconie  deeply  stained  in  ha?matoxylin.  They  are  sup- 
posed to  he  cells  in  a  transitional  stage  between  the  protoplasmic  cells  of  the  rete 
Mrilfiigliii  ami  the  horny  cells  of  the  sui>erHcial  layei^s.  ('{)  Above  this  layer  the 
cells  become  indistinct,  and  appear,  in  sections,  to  form  a  homogeneous  or  dimly- 
striated  membrane  compose*!  of  closely -pa  eked  sctdes,  and  hence  called  the  stratum 
liu'idtnn.  (4)  As  these  cells  successively  ajtprouch  ihe  siirftice  by  the  development 
of  fresh  layei's  from  beneath,  they  assume  a  flutlened  form  from  tlie  evaporation  of 
their  fluid  contents,  and  consist  of  many  lavers  of  horny  epithelial  scales,  forming 
the  gtrtitum  t:orneu7tt.  These  cells  ap])an'iitlv  become  changed  in  their  chemical 
composition,  as  they  are  now  unaffected  liy  acetic  ncid.  The  deepest  layer  of  the 
rete  Miilpighii  is  separated  from  the  papilla*  by  an  upparently  liomogeneous  base- 
ment-membrane, which  is  most  distinctly  brought  into  view  in  sjiecimens  jirepared 
■with  chloride  of  gold.  This,  according  to  Klein,  is  merely  the  deejwst  portion  of 
the  epithelium,  and  is  *' made  up  of  the  basis  of  the  individual  cells,  which  have 
undergone  a  chemical  and  morphological  alteration."  The  black  color  of  the  skin 
in  the  negro,  and  the  tawny  color  among  some  of  the  white  races,  are  due  to  the 
presence  of  pigment  in  the  cells  of  the  cuticle.  This  pigment  is  more  especially 
distinct  in  the  cells  of  the  deeper  layer,  or  rete  mucosum,  and  is  similar  to  that 
found  in  the  cells  of  tbe  pigmentary  layer  of  the  retina.  As  the  cells  approach  the 
surface  and  desiccate  the  color  becomes  partially  lost. 

The  Derma,  Corium.  or  Cutis  vera  is  tougb,  flexible,  and  highly  elastic,  in 
order  to  defend  the  parts  beneath  tmm  violence.  It  consists  of  fibrous  connective 
tissue,  with  a  large  admixture  of  elastic  fibres  and  numerous  blood-vessels,  Ivmph- 
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•tics,  and  nerves.  The  corium  varies  in  thickness  from  a  quarter  uf  a  lino  to  a  line 
and  «  half  in  different  [mrt.s  (»f  tlie  body.  Thus,  it  is  very  thick  in  tlie  p»lni8  of  the 
luinds  and  HtAem  of  the  feel ;  thicker  mi  the  posterior  ai*pect  of  the  hody  than  the 
rn>ut.  and  on  the  outer  than  the  inner  side  of  the  limbs.  In  the  e\'elid8.  serotura, 
and  penis  it  is  exeeedingly  thin  iind  delicate.  The  skin  generally  im  thicker  in  the 
male  than  in  the  fcrnalo,  and  in  the  adult  than  in  the  child.  Unstriped  muscular 
fibre-*  are  found  in  the  suix'rficial  layers  of  the  corium  wherever  linirs  are  fnund.  and 
in  the  subcutaueoui*  areolar  tissue  of  the  scrotum,  penis,  perineum,  and  areolie  of  the 
nipples.  In  the  latter  situation  the  fibres  are  arranged  in  bands  closely  reticulated 
and  disposed  in  superimposed  laminae.  The  fibro-areolar  tissue  fonns  the  fnime- 
wrirk  of  the  cutis,  and  is  differently  arranged  in  different  parts,  so  that  it  ia  usual  to 
dc^^-rihe  it  as  consisting  of  two  layers:  the  deeper  or  reticular  layer,  and  the  super- 
ficial ar  pftpillan/  layer. 

The  retinthtr  layer  consists  of  strong  interlacing  fibrous  bands,  composed  chiefly 
of  the  white  variety  of  fibrous  tissue,  but  containing  also  some  fibres  of  the  yellow 
elastic  tissue,  which  vary  in  amount  in  clifferent  parts,  antl  ccmneciive-tissne  corpus- 
clcri.  which  are  often  to  be  found  flattened  against  the  white  fibrous-tissue  bundles. 
Towarxl  the  attached  surface  the  fiwcicuU  are 
large  and  coarse,  ami  the  areolic  which  are  left 
by  their  interhicement  are  large  and  occupied 
by  adipose  tissue  and  sweat-glands.  Below  this 
the  elements  of  the  skin  become  gradually  blend- 
ed with  the  subcutaneous  areolar  tissue,  which, 
except  in  a  few  situations,  contains  fat.  Towanl 
the  free  surface  the  fasciculi  are  much  finer,  and 
their  mode  of  interlacing  close  and  intricate. 

The  papilhiry  layer  ia  situated  upon  the  free 
surface  of  the  reticular  layer ;  it  consists  of  nu- 
iner':>us  small,  highly  sensitive,  and  vascular  em- 
inences, the  papilhr  (Fig.  7o).  which  rise  per- 
fK*ndicularly  from  its  surfa<:e  and  form  the  essen- 
tial element  of  the  orgun  of  touch.  The  pjipillie 
arr  conical-shapeil  eminences,  having  a  round 
or  blunted  e.xtremity,  occasionally  divided  into 
two  or  more  parts,  and  connecte<l  by  a  thin  biuse 
with  the  free  surface  of  the  corium.  Their  aver- 
age length  is  about  y^«^  of  an  inrh.  and  they 
measure  at  their  biise  ^i^  of  an  inch  in  diame- 
ter. On  the  surface  of  the  body,  more  especial- 
ly in  those  parts  which  are  endowed  with  slight 
*cnsibility,  they  are  few  in  number,  short,  exceedingly  minute,  and  irregularly 
K-jittered  over  the  surface;  but  in  other  situations,  as  uiH>n  the  palmar  surfMce  of 
the  hands  and  fingers,  upon  tlie  plantar  .surface  of  the  feet  and  toes,  and  around 
the  nipple,  they  are  long,  of  large  si/.e,  closely  aggregated  together,  and  arranged 
in  parallel  curved  lin*.*s,  forming  the  elevate<l  ridges  seen  on  the  free  surface 
of  the  epidermis.  In  these  ridges  the  larger  papilla?  arc  arrangeil  in  a  double 
n>w,  with  smaller  papiihe  between  them  ;  and  these  rows  are  subdivided  into  small 
iMiiiare^haped  spaces  by  .short  transverse  furrows,  regularly  disp(»sed  ;  in  the  centre 
fjf  each  of  thcAc  spaces  is  the  minute  orifice  of  the  duct  of  a  swe.at-ghmd.  No 
pspillir  exist  in  the  grooves  between  the  ridges.  In  structure  tlie  jiapillie  resemble 
the  su|>erficial  layer  of  the  cutis,  consisting  of  very  small  and  closely  interlacing 
bundles  of  finely  fibrillated  tissue,  with  a  few  elastic  fibres. 

ITie  arferirs  supplying  the  skin  form  a  network  in  the  subcutaneous  tissue,  from 
which  branches  are  given  off  to  supply  the  sweat-glands,  the  brain-follicles,  and  the 
fat.  Other  branches  are  given  off  which  form  a  plexus  immediately  beneath  the 
corinm  ;  from  this  fine  capillat^  vessels  pass  into  the  papillfe.  fonuing,  in  the  smaller 
papilbe,  a  single  capillary  loop,  but  in  the  larger  a  more  or  less  convoluted  vessel. 


Ept'loriHf!^  (Ictaclivd  fntiii  ivriiia  hy  Marc- 
mtloi),  uik)  iliun  tunivd  iipwunl  ('  2n).  It 
abuws  on  till*  lliidvr  Jiur/uru  of  lliv  vpl- 
demilii,  iti  tJiiultlt^  liiifjt.  till'  b(tU<i»<^  wlilrli 
receive  Ute  (>aplUtc.  Tltu  iiat>tUit  »biiu  on 
the  iturfuii'  itf  ihe  dermu.  Tin.*  cniiLcnirir 
lliH-s  uii  the  \inl  pbalaiiLTe*  t>f  thu  fiiigLTi 
are  cau!-<<!  li>  ihcm.  The  durt^  *il  the 
swottt-KliiiKb.soiiK'  (ifwhlcb  are  broken,  ore 
w«U  abowD  tUinchfeldt).] 
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The  nerves  of  the  skin  tenninate  partly  in  the  epidermis  and  partly  in  the  cutis 
vera.  The  former  foriu  n  dense  plexus  in  the  ii^uperfieial  layer  of  the  corium,  whieh 
extends  horizontally  and  givea  ofl*  numerous  branches ;  these  are  prolonged  into  the 
epidermis  and  terminate  between  the  cells,  either  in  bulbous  extremities  or  in  a  net- 
work. The  latter  terminate  in  end-bulbs,  touch-corpuscles,  or  Pacinian  bodies  in 
the  manner  already  descrihc<l  [p.  42].  There  are  ntimeroua  hfmphaiics  supplied  to 
the  tikin^  which  form  two  networks  .superficial  and  deep,  coninmnicating  with  each 
other  and  with  those  of  the  subcutaneous  tissue  bv  obliijue  brandies. 

The  Appendag^es  of  the  8kin  are  the  ualk,  the  h&irs,  the  sudoriferous  and 
sebaceous  glands,  and  their  ducts. 

The  nails  and  hairs  are  {Mxiuliar  modifiejitions  of  the  epidermis,  consisting  essen- 
tiallv  of  the  same  cellular  structure  as  that  nieuibnine. 

The  Nails  are  flattened,  eliistic  structures  of  a  horny  texture  placed  upon  the 
dorsal  surface  of  the  terminal  phalanges  of  the  fingers  and  toes.  Each  nail  is 
convex  on  its  outer  surface,  concave  within,  and  is  iraj)lanted  by  a  |>ortion,  cjdled 
the  root^  into  a  groove  in  the  skin ;  the  exp(»sed  portion  is  called  the  hody^  and  the 
anterior  extremity  the  free  edge.  The  nail  has  a  very  firm  adhesion  to  the  cutis, 
being  accurately  moulded  upon  its  surface,  as  the  epidermis  is  in  other  ])urts.  The 
part  of  the  cutis  beneath  the  body  and  root  of  the  nail  is  culled  the  inntn'x^  because 
it  is  the  part  from  which  the  nail  is  pro<luceil.  Corresponding  to  the  body  of  the 
nail,  the  matrix  is  thick,  and  covered  with  large,  highly  vtu-iculur  pa])illje  arranged 
in  longitudinal  rows,  the  color  of  which  is  seen  through  the  transparent  tissue. 
Behind  this,  near  the  root  of  the  nail,  the  papilla?  are  small,  less  vascular,  and  have 
no  regular  arrangement ;  and  here  tlie  tissue  of  the  nail  is  somewhat  more  opaipie; 
hence  this  portion  is  of  a  Avliitcr  color,  and  is  called  the  litnuhi  on  account  of  its 
ehape. 

The  cuticle,  as  it  passes  forirartl  on  the  dorsal  surface  of  the  finger  or  toe,  is 
attached  to  the  surface  of  the  nail  a  little  in  advance  of  its  root ;  at  the  extreniitv 
of  the  finger  it  is  connected  with  the  under  sui-face  of  the  nail  a  little  behind  its 
free  edge.  The  cuticlejind  homy  substance  of  the  nail  (both  epidermic  stnictures) 
are  thus  directly  continuous  with  each  (>ther.  The  nails,  in  structure,  consist  of 
cells  having  a  laminated  arrangement,  and  these  are  essentially  similar  to  those 
composing  the  epidermis.  The  deepest  layer  of  cells,  which  lie  in  contact  with  the 
papilhc  nf  the  matrix,  are  of  elongate*!  form,  arranged  per|K'niJicuhirly  to  the  sur- 
face, and  provided  with  nuclei ;  those  which  succeed  them  are  of  a  rounded  or  polyg- 
onal form,  the  more  superficial  ones  becoming  broad,  thin,  and  flattened,  and  so 
closely  compacted  as  to  make  the  limits  of  each  cell  very  indistinct.  It  is  by  the 
successive  growth  of  new  cells  at  the  root  and  under  sin-face  of  the  body  of  the  nail 
that  ii  advances  forward  and  maintains  a  due  thickness,  whilst  at  the  same  time  the 
growth  of  the  nail  in  the  proper  direction  is  secured.  As  these  cell.'*  in  their  turn 
become  displaced  by  the  growth  of  new  cells,  they  assume  a  flatlL-ned  form,  lose 
their  nuclei,  and  finally  become  closely  compacted  together  into  a  firm,  dense, 
homy  texture.  In  chimical  composition  the  nails  resend»Ie  epidermis.  According 
to  Mulder,  they  contain  a  somewhat  larger  proportion  of  carbon  and  sulphur. 

The  Haira  are  peculiar  modifications  of  the  epidermis,  and  consist  essenlinlly  of 
the  same  structure  ;is  that  membrane.  They  are  fountl  on  nearly  event'  part  of  the 
sui^ace  of  the  body,  excepting  the  palms  of  tiie  hands,  soles  of  the  feet,  and  the  [>enis. 
They  vary  ranch  in  length,  thickness,  and  color  in  different  parts  of  the  body  ai)d 
in  difr«?rent  races  of  mankind.  In  some  parts,  as  in  the  skin  of  the  eyelids,  they 
are  so  shi»rt  as  not  to  project  beyond  the  follicles  containing  fliem :  in  other  parts, 
as  upon  the  scalp,  they  are  of  considei'able  length  ;  again,  in  other  jjaits,  a.s  the  eye- 
hu<ihes,  the  hairs  of  the  pubic  rcirion,  and  the  mnle  whiskers  ana  beard,  they  are 
remarkable  for  their  thickness.  The  hairs  generally  present  a  cylindrical  or  more  or 
less  flattened  form,  and  a  renifomi  outline  n(>on  transverse  section. 

A  hair  consists  of  a  rooU  the  part  implanted  in  the  skin;  the  »hnft.  or  ntnrt^  the 
portion  projecting  from  its  surface;  and  the  poiuL 

The  root  of  the  hair  presents  at  its  extremity  a  bulbous  enlargement,  which  is 
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whiter  in  color  and  8ofler  in  texture  than  the  shaf^,  and  is  lodged  in  a  follicular  invo- 
lution of  the  epidermis  called  the  hait-follu'h.  When  the  hair  is  of  consitlerahle 
length  the  follicle  extends  into  the  suhcutaneous  cellular  tissue.  The  hair-fuUiele 
commences  on  the  surface  of  the  skin  with  a  futjnel-sha[>eil  opening,  and  passes 
inward  in  an  oblit^ue  direction,  to  hecoiue  dilated  at  its  deep  extremity  to  correspond 
irith  the  bulbous  condition  of  the  hair  winch  it  contains.  It  has  opening  into  it, 
near  it**  free  extremity,  the  orifices  of  the  duct,s  of  one  or  more  sebaceous  glands 
(Fig.  74).  At  the  bottom  of  each  hair-follicle  is  a  small  conical  vascular  eminence 
or  papilla  similar  in  every  respect  to  those  found  upon  the  surface  of  the  skin ;  it  is 
continuous  with  the  dermic  layer  of  the  follicle,  is  highly  vascular,  and  probably 
supplie^I  with  nervous  fibrils:  this  is  the  part  through 
which  material  is  supplied  for  tiie  production  and  con 
Btant  prowth  of  the  hair.  In  structure  the  hair-follicle 
consist*  of  two  coalfl — an  outer  or  dermic,  and  an  inner 
or  cuticular. 

The  outer  or  dermic  coat  is  formed  raainlv  of  fibrous 

le :  it  is  continuous  with  the  corium,  is  highly  vus- 
and  supplied  by  numerous  minute  nervous  fila- 
ments. It  consists  of  thn^  layers  (Fig.  70).  The 
mo»t  internal,  next  the  cuticular  lining  of  the  follicle, 
consl5l3  of  a  hyaline  basement-membrane  havinjz  a 
glassv,  transparent  appearance,  which  is  well  marked 
in  th«  larger  hair-follicles,  but  is  not  very  distinct  in 
the  follicles  of  minute  hairs.  It  is  continuous  with 
the  basement-membrane  of  the  surface  of  the  corium. 
External  to  this  is  a  layer  of  spindle-shaped  cells 
arranged  in  a  circular  miinner  around  the  follicle,  but 
reaching  only  as  high  as  the  entrance  of  the  ducts  of 
the  sebaceous  glands.  This  is  usually  regarded  as  a 
muscular  layer,  the  cells  resembling  unstripcd-muscle 
cells.  Externally  is  n  thick  layer  of  connective  tissue, 
arranged  in  longitudinal  bundles,  in  which  are  con- 
tained the  blood-vessels  and  nerves. 

The  inner  or  cntieular  layer  is  continuous  with  the 
epidermis,  and  at  the  bottom  of  the  hair-follicle  with 
the  root  of  the  hair;  this  cuticular  lining  resembles  the  epidermis  in  the  peculiar 
rounde<l  form  and  .soft  character  of  those  cells  which  lie  in  contact  with  the  outer 
coat  of  the  hair-folliclo»  and  the  thin,  dry,  and  scaly  character  of  those  wliich  lie 
near  the  surface  of  the  hair,  to  which  they  are  closely  adherent.  When  the  hair  is 
pluckcti  fir<:»m  its  follicle  the  cuticular  lining  most  commonly  adheres  to  it  and  forms 
what  is  onlU'd  the  roofsht'ath. 

The  hair-follicle  contains  the  root  of  the  hair,  which  terminates  in  a  bulbous 
extremity,  and  is  excavated  so  as  to  exactly  fit  the  papilla  from  which  it  grows. 
The  bulb  is  com|K>sed  of  polyhedral  epithelial  cells,  which,  as  they  pass  upward  into 
the  root  of  the  hair,  become  elongated  and  spindle-shaped,  except  some  in  the  centre, 
which  remain  polyhedral.  Some  of  these  lattiT  cells  contain  pigment-granulas, 
which  give  rise  to  the  color  of  the  hair.  It  occasionally  happens  that  these  pig- 
ment-granules completely  fill  the  cells  in  the  centre  of  the  bulb,  which  gives  rise  to 
the  dark  tract  of  pigment  often  found,  of  greater  or  less  length,  in  the  axis  of  the 
hair. 

The  shaft  of  the  hair  consists  of  a  central  pith  or  medulla,  the  fibrous  part  of  the 
hair,  and  the  cortex  externally.  The  metlulla  occupies  the  centre  of  the  shaft  and 
censes  toward  the  point  of  the  hair.  It  is  usually  wanting  in  the  fine  hairs  covering 
the  surface  of  the  body,  and  commonly  in  those  of  the  head.  It  is  more  opaque 
and  deeper-colored  than  the  fibrous  part,  and  consists  of  cells  containing  pigment- 
or  fat-granules.  The  fibrous  portion  of  the  hair  coastitutes  the  chief  part  of  the 
shaft ;  its  celb  are  elongated  and  unite  to  form  flattened  fusiform  fibres.     Between 
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the  fibres  are  found  minute  spaces  which  contain  either  pigment-granulea  in  dark 
hair  or  inirnite  iiir-bubble-s  in  wliite  hair.  In  addition  to  ibis  there  is  also  a  iliffiised 
pigment  couiained  in  the  fibres*.  The  cells  which  lorui  the  cortex  of  the  hair  con- 
sist of  a  ^in»:le  laver  which  surrounds  thoj*e  of  the  ribi*ous  part;  they  are  converted 
into  thin,  flat  scales  having  an  imbricated  arningemcut. 

Connected  with  the  hair-follicles  are  minute  bundles  of  involuntary  muscular 
fibres  termed  the  erectvres  pili.  They  arise  from  the  superficial  layer  of  the  coriura, 
and  are  iiiiscrted  into  the  outer  surface  of  the  bair-rnllicle  below  the  entntncc  of  the 
duct  of  the  sebaceous  gland.  They  are  placed  on  the  side  toward  which  the  hair 
slopes,  and  by  their  action  elevate  the  hair  (Fi^.  74). 

The  Sebaceous  Glands  are  small,  sacculated,  glandular  organs  lodged  in  the 
substance  of  the  corium.  They  are  found  in  most  parts  of  the  skin,  but  arc  most 
abundant  in  the  scalp  and  face;  they  are  also  very  numerous  around  the  apertures 
of  the  anus,  nose,  mouth,  and  exteraal  ear;  but  are  wanting  in  the  palms  of  the 
hands  and  soles  of  the  feet.  Each  gland  consists  »)f  a  single  duct,  more  or  less 
capacious,  which  terminates  in  a  cluster  of  small  secreting  pouches  or  saccules.  The 
sacculi  coiniected  with  each  duct  vary,  as  a  rule,  in  nuniberH  from  two  to  five,  but  in 
some  instances  may  be  as  many  as  twenty.  They  are  composed  of  a  transjmrent, 
colorless  membrane  enclosing  a  number  of  cells.  Of  these,  the  outer  laver  or  mar- 
ginal cells  are  small,  polyhedral,  epithelial  cells,  continuous  with  the  lining  cells  of 
the  duct.  The  remainder  of  the  sac  is  filled  with  larger  cells  containing  fat,  except 
in  the  centre,  where  the  cells  have  become  broken  up,  leaving  a  cavity  containing 
the  debris  of  cells  and  a  mass  of  fatty  matter  wliicli  coiistituics  the  sebiiceous  se<'re- 
tion.  The  orifices  of  the  ducts  open  most  fre^piently  into  ihe  hair-follicles,  but  orca- 
eionally  upon  the  general  surface.  On  the  nose  and  face  the  glands  are  of  large  size, 
distinctly  lobulated,  iind  often  become  much  enlarged  from  the  accumulation  of  pent- 
up  secretion.  The  largest  sebaceous  glands  arc  those  founil  in  the  eyelids — ihe 
Meibomian  glands. 

The  Sudoriferous  or  Sweat  Qlands  are  the  organs  by  which  a  large  portion  of 
the  aqueous  and  gaseoiLs  materials  u*  excreted  by  the  skin.  They  are  fiutnd  in 
almost  every  part  of  this  structure,  and  are  situated  in  small  pits  in  the  deep  parts 
of  the  corium,  or  more  frequently  in  the  subcutaneous  areolar  tissue,  surrt»unded  by 
a  quantity  of  :uli|}OKe  tissue.  They  are  small,  lubuh*r,  re^idish  bodies,  consisting  of 
a  single  conv<tl(itcd  tube,  from  which  the  efferent  duct  proceeds  ujiwnrd  through  the 
corium  and  cuticle,  becomes  sfimewhnt  dilated  at  its  extremity,  and  opens  on  the 
surface  of  the  cuticle  by  an  oblique  valve-like  a]>erlure.  The  <'flerent  duct,  as  it 
passes  through  the  epidennis,  presents  a  spiral  arningeiiient,  being  twisted  like  a 
corkscrew  in  those  ])arts  where  the  epidermis  is  thick  ;  where,  however,  it  is  thin  the 
spiral  arrangement  does  not  exist.  In  the  superficial  layers  of  the  corium  the  duct 
is  straight,  but  in  (he  deeper  layers  it  is  convoluted  or  even  twisted.  The  spiral 
course  of  these  ducts  is  especially  distinct  in  the  thick  cuticle  tif  the  palm  of  the 
hand  and  sole  of  the  foot.  The  size  of  the  glands  varies.  They  are  esffcciully  large 
in  those  regions  where  the  amount  of  perspiration  is  great,  as  in  the  axilla',  where 
they  form  a  thin  mamniillated  layer  of  a  reddish  color,  which  corresponds  exactly  to 
the  situation  of  the  hair  in  this  region  ;  they  are  large  also  in  the  groin.  Their 
number  varies.  They  are  most  nunierous  (ui  the  jmlm  of  the  hand,  presenting, 
according  to  Krause,  2800  orifices  on  a  square  inch  of  the  integument,  und  are  iiither 
le.**s  numerous  on  the  sole  of  the  fiwt.  In  both  of  these  situations  the  orifices  uf  the 
ducts  are  excee<lingly  regular,  and  corresjM»n<l  to  the  small  transverse  grooves  which 
intersect  the  ridges  of  iiapilht?.  In  other  situations  they  are  more  irregularly  scat- 
tered, but  in  nearly  iMjual  numbers,  over  parts  including  the  same  extent  of  surface. 
In  the  neck  and  back  they  are  least  numerous,  their  numl>cr  Jimounting  to  417  on 
the  square  inch  (Krause).  Their  total  number  is  estintated  by  the  same  writer  at 
2,r^Sl/248,  and,  supposing  the  aperture  of  each  gland  to  represent  a  snrfiice  of  j^  of 
a  line  in  diameter,  he  calctdales  that  the  whole  of  these  glands  would  present  an 
evaporating  surface  of  about  eight  square  inches.  Each  gland  consists  of  a  single 
tube  intricately  convoluted,  terminating  at  one  end  by  a  blind  extremity,  and  o|>en- 
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ing  at  the  other  eud  up4JU  the  surface  of  the  skin.     In  the  larger  glands  thin  single 
.d«c(  uiiually  divides  aiid  subdivides  dichotttiDuuslv,  the  smaller  duett*  ultiiiiutely  ter- 

linntin;;  in  nbort  c^ecal  ]>oui.'hes,  rurely  amustomo:*ing.  The  wall  of  the  duct  is  thick, 
t  'i  of  the  canal  rarely  exceeding  one-third  of  its  diameter.     The  tube,  both  in 

t       ^       i  iii»d  where  it  forms  the  excretory  duct,  consists  of  two  layers — an  outer, 

ftiTDed  by  tine  areolar  tissue,  and  an  inner  layer  of  epithelium.  The  external  or 
fibro-cellular  coat  is  thin,  continuous  with  the  superficial  layer  of  the  coriuni,  and 
extends  only  a^  high  as  the  surface  of  the  true  skin.  The  epithelial  lining  in  the 
gbin<I  proper  consists  of  a  single  layer  of  cubical  epithelium,  and  beneath  it,  between 
the  epithelium  and  the  tibrocellnlar  coat,  a  layer  of  plain  muscular  fibres  arranged 
longitmiinallv.  In  the  duct  there  are  two  or  more  layers  of  epithelial  cells,  but  no 
'muscular  fibi-es.  The  epithelium  is  continuous  with  the  epidermis,  and  alone  forms 
the  spiral  portion  of  the  tube.  When  the  cuticle  is  carefully  removed  from  the  sur- 
face of  the  cutis  these  convoluted  tubes  of  epithelium  may  be  drawn  out,  and  form 
«hort,  thread-like  processes  on  lis  under  surface.     [Sec  Fig.  Ta.] 

The  contents  of  the  snialle"*  sweat-glandn  are  quite  fluid,  but  in  the  larger  gl.'inds 
the  contents  are  semifluid  and  opaque,  and  contain  a  number  of  colored  granules 
mod  cells  which  appear  analogous  to  epithelial  cells. 


SEROUS   MEMBRANES. 

rJhe  Seroiis  Membranes  form  shut  sacs,  of  which  one  portion  is  applied  to  the 

"**    of  the  f^vity  which  it  lines — the  parietal  j)ortion  ;  the  other  is  rellected  over 

the  surface  of  the  organ  or  organs  contained  in  the  cavity — the  visceral  portion. 

Sometimes  the  sac  is  arranged  quite  simply,  as  the  tunica  vaginalis  testis;  at  others 

with  numerous  involutions  or  recesses,  as  the  peritoneum,  in  which,  nevertheless,  the 

.membrane  cjin  always  be  traced  continuously  around  the  whole  circumference.     The 

is  completely  closed,  so  that  no  communication  exists  between  the  serous  cavity 

and  the  parts  in  iLs  neighhiirliood.     An  apparent  exception  exists  in  the  peritonenm 

of  the  female;  for  the  Fallopian  tube  opens  freely  into  thd*|)eriloueal  cavity  in  the 

id  subject,  so  that  a  bristle  can  be  passe<l  from  the  one  into  the  other.     But  this 

t^ommuuication  is  closed  during  life,  except  at  the  moment  of  the  pa^^age  of  the 

Jovum  out  of  llie  ovary  into  the  tube,  as  is  proved  by  the  fact  that  no  interchange  of 

^flufils  ever  takes  place  between  the  two  cavities  in  droj>sy  of  the  j>eritoneum  or  in 

•crumulatiou  of  Huid   in   the  Fallopian   tubes.'     A  serous  membrane  is  often  sup- 

p(»rtctl  by  a  firm,  fibrous  layer,  as  is  the  case  with  the  pericardium,  and  such  mem- 

bmnes  arc  sometimes  spoken  of  as  "  fibro-serous." 

The  various  serous  membranes  are  the  peritoneum,  lining  the  cavity  of  the  abdo- 
men:  the  two  pleune  and  the  pericardium,  lining  the  lungs  and  heart  respectively; 
aiid  ihe  tunica  vaginalis,  surrounding  each  testicle  in  the  scrotum.'  Serous  mem- 
bntm<s  are  thin,  transparent,  glistening  structuri's,  line<i  on  their  inner  surface  by  a 
single  layer  of  polygonal  or  pavement-endotheliid  cells,  supported  on  a  matrix  of 
fibrous  connectivo  tissue^  with  networks  of  fine  elastic  fibres,  in  which  are  contained 
numerous  capillaries  and  lymphatics.  On  the  surface  of  the  endothelium  between 
the  cells  numerous  apertures  or  interruptions  are  to  be  seen.  Some  of  these  are 
fit'im.ita,  surrounded  by  a  ring  of  cubical  endothelium  (see  Fig.  12)  and  conunnnicate 
with  a  l>nnphatic  capillary  (see  p.  ol);  othera  (psewio-stomata)  are  mere  interruj>- 
tions  in  the  epithelial  layer,  and  are  occupieil  by  proces.ses  of  the  branched  connec- 
tive-tissue corpuscle^*  of  the  subjacent  tissue  or  by  accumulations  of  the  intercellular 
oement-dubstance.    [The  serous  membranes,  together  with  the  arachnoid,  are  lyinpli^ 

'  The  commnntcatirm  between  the  uterine  mrity  nnH  the  pcriloneal  sac  ui  not  only  apfiarent  in 
tb«  tl«(l  snbjeci,  bur  \t^  an  anatDniicnl  fact  which  is  established  by  the  continuity  of  its  epithelium 
with  th.it  c<>v*>n[iir  the  uterus,  Fal)o|»iiiii  lubes  ami  fiinbri;v. 

'  The  anu'hnoid  membrane  lining;  thf  brain  and  mnnnl  ri>rd  wa«  formerly  reaarded  as  a  fierous 
membrane,  biu  »  now  no  Inncer  claNwil  wiih  them,  as  it  dilFerv  frnni  ihem  in  structure,  and  du«e  not 
fono  »  sttul  Mif',  lu  <]o  the  other  tiernup  membruiictt. 
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sacs,  from  which  lymphatics  arise  by  the  storoata.    Hence  the  great  danger  of  septic 
inflammation  in  them  in  consequence  of  the  large  surface  and  rapid  absorption.] 

The  secretion  of  these  incuibranet*  is,  in  most  eases,  only  sufficient  in  fjuantitv  to 
moisten  the  surface,  but  not  to  furnish  any  appreciable  quantity  of  fluid.  When  a 
small  quantity  can  be  collected,  it  appears  to  resemble  in  many  respects  the  lynifih, 
and  like  thai  fluid  coagulates  spontaneously ;  but  when  secreted  in  large  quantities, 
as  in  di'opsy,  it  is  a  watery  fluid,  which  gives  a  precipitate  of  albumen  on  boiling. 


STNOVIAIi   MEMBRANES. 


Sjmovial  Membranes,  like  senms  membranes,  are  connective-tissue  membranes 
placed  between  two  movable  tissues,  so  as  to  diminish  friction,  as  between  the  two 
articular  ends  of  the  bones  forming  a  movable  joint :  between  a  tendon  and  a  bone, 
where  the  former  glides  over  the  latter;  and  between  the  skin  and  various  sub- 
cutaneous bony  prominences. 

The  synovial  membranes  are  composed  essentially  of  connective  tissue,  with  the 
cells  and  fibres  of  that  structure,  containing  numerous  vessels  and  nerve*.  It  was 
formerly  supposed  that  these  membranes  were  analogous  in  structure  to  the  serous 
membranes,  and  consisted  of  a  layer  of  flattened  cells  on  a  basement-membrane.  No 
such  cells,  however,  exist,  and  the  only  ones  found  on  the  surface  are  irregularly- 
branched  connective-tissue  corpuscles,  similar  to  those  found  throughout  the  tissue. 
Here  and  there  these  cells  are  collected  in  patches  and  present  the  appearance  of 
endothelium,  but  do  not  possess  the  true  characters  of  an  endothelial  layer.  They 
are  surrounded  and  held  together  by  an  albuminous  ground-substance.  A  further 
description  of  the  synovial  membranes  will  be  found  in  the  Descriptive  Anatomy  of 
the  Joints. 
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MUCOUS   MEMBRANES. 

Mucous  Membranee  line  all  those  passages  by  which  the  internal  parts  com- 
municate with  the  exterior,  and  are  continuous  with  the  skin  at  the  various  orificee 
of  the  surface  of  the  body.  They  are  spft  and  velvety  and  very  vascular,  and  their 
surface  is  coated  over  by  their  secretion,  t/iuctiit,  which  is  of  a  tenacious  consistence, 
and  serves  to  protcirt  thorn  Ivom  the  foreign  substances  introduced  into  the  body  with 
whit'h  they  are  brought  in  c(uUact. 

They  are  described  a**  lining  the  two  tracts — the  gastro-pulmonary  and  the  genito- 
uriniiry  ;  and  all  or  alnutst  all  mucous  membranes  may  be  classed  as  belonging  to  and 
continuous  with  the  one  or  the  other  of  these  tracts. 

The  external  surfaces  of  these  membranes  are  attached  to  the  parts  which  they 
line  by  means  of  connective  tissue,  which  is  sometimes  very  abundant,  forming  a 
loose  and  lax  bed,  so  as  to  allow  considerable  movement  of  the  opjx»sed  surfaces  on 
each  other.  It  is  then  tenne<l  the  ttuhmurous  tisjtuc.  At  other  times  it  is  exceed- 
ingly scanty,  and  the  membrane  is  closely  connected  to  the  tissue  beneath — some- 
times, for  example,  to  muscle,  as  in  the  tongue;  sometimes  to  cartilage,  as  in  the 
larynx;  and  sometimes  to  bone,  a,s  in  the  nasal  foss.*©  and  sinuses  of  the  skull. 

In  structure  a  mucous  membrane  is  composed  of  cor/i/m  and  tptthelium.  The 
epithelium  is  of  various  forms,  including  the  squamous,  columnar,  and  ciliated,  and 
is  often  arranged  in  several  layers.  (See  Fig.  11,)  This  epithelial  layer  is  sup- 
ported by  the  corium,  whicii  is  analogous  to  the  derma  of  the  skin,  and  consists  of 
connective  tissue,  either  simply  areolar  or  containing  a  greater  or  less  quantity  of 
lymphoid  tissue.  This  tissue  is  usually  covered  on  its  external  surface  by  a  trans- 
parent structureless  basement-membrane,  and  internally  merges  into  the  submucous 
areolar  tissue.  It  is  only  in  some  situations  that  the  ba,«ement-membrane  can  be 
demonstrated.  The  corium  is  an  exceedingly  vascular  membrane,  containing  a  dense 
network  of  capillaries,  which  lie  immediately  beneath  the  epithelium  and  are  derived 
from  small  aiteries  in  the  submucous  tissue. 
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The  fibro-vascular  layer  of  the  corium  contains,  besiJes  the  areolar  tissue  and 
jU.  un:*triped  niu.scle-cells,  which  form  in  many  situation:*  a  definite  lavor,  calltnl 
mu9cuiarU  nnicoaifF.  [Soo  the  description  of  the  Small  Intestine.]  This  is 
in  the  deepe^st  part  of  tlie  inembrano,  and  is  plentifully  supplied  with 
In  addition  to  these  nerves,  others  pass  to  the  epithelium  and  terminate 
reen  the  cells.  Lymphatic  vessels  are  found  in  great  abundance,  commencing 
[cither  hy  ciecal  extremities  or  in  networks,  and  communicating  with  plexuses  in  the 
'8abiiiuc4ius  tissue. 

Imbedded  in  the  muc^jus  membrane  are  fouml  numerous  glands,  and.  projecting 
from  it,  are  pn.>cessc8  (villi  and  papillae)  analogous  to  the  papilhe  of  the  skin.  These 
gl&nds  and  processes,  however,  exist  only  at  certain  parts ;  and  it  will  be  more  con- 
Tenient  to  refer  for  their  description  to  the  sequel,  where  the  parts  are  described  as 
lev  occur. 


SBCRETINQ   GLANDS. 

The  Secreting  Glands  are  organs  in  which  the  blood,  circulating  in  capillary 

sla,  is  brought  into  contact  with  epithelial  cells,  whereby  certain  elements  are 

ite«I  (**secrete<l  ")  out  of  the  bhx)d.     The  essential  parts,  therefore,  of  a  socret- 

gland  are  clh,  which  have  the  power  of  extracting  from  the  blood  certain  mat- 
and  in  some  csises  converting  them  into  new  chemical  compounds;  and  blood- 
'.Lf^  by  which  the  blood  is  brought  into  close  relationship  with  these  cells.  The 
['general  arrangement  in  all  secreting  structures — that  is  to  say.  not  only  in  secreting 

ids,  but  also  in  secreting  membranes — is  for  the  cells  to  be  arranged  on  one  sur- 

of  an  extra-vascular  basement-membrane,  which  supports  them,  and  for  a  minute 

>Iexas  of  capillary  vessels  to  ramify  on  the  other  surface  of  the  membrane.    The  cells 

'then  extract  from  the  blood  certain  constituents  which  pass  through  the  raorabrane 

into  the  cells,  where  they  are  prepared  and  elabomted.     The  basement-membrane 

does  not^  however,  always  exist,  and  any  free  surface  would  appear  to  answer  the 

[^nic  purpose  in  some  eases. 

By  the  various  modifications  of  this  secreting  surface  the  different  glands  are 
forrneii-  This  is  generally  effecte<l  by  an  involution  of  the  mcmbnino  in  various 
iiifferent  ways,  the  object  being  to  increase  the  extent  of  secreting  surface  within  a 
given  bulk. 

In  the  simplest  form  a  single  involution  takes  place,  constituting  a  ftimph  (fland; 
this  may  be  either  in  the  form  of  an  open  tube  (Fig.  T7,  a)  or  the  walls  of  the  tube 
may  be  dilated  ao  as  to  form  a  saccule  (Fig.  77,  B).  These  are  named  the  simple 
ttihuhr  or  sttccular  glands.  Or.  instead  of  a  short  tube,  the  involution  may  be 
lengthened  to  a  considerable  extent,  and  then  coiled  up  to  occupy  less  space.  This 
constitutes  the  ^imph  mnvoluffd  tuhuhr  gland,  an  example  of  which  may  be  seen  in 
the  sweat-glands  of  (he  skin  (Fig.  77,  v). 

If,  instea<l  of  a  single  involution,  secondary  involutions  take  place  from  the  pri- 
iDanr  one,  a**  in  Fig.  77,  d  and  E,  the  gland  is  then  tenned  a  compound  one.  These 
Secondary  involutions  may  assume  either  a  saccular  or  tubular  form,  and  so  consti- 
tute the  two  subdivisions — the  rontfmund  saeculnr  or  ravemojte  gland,  and  the  rom' 
pound  tabular.  The  nicomose  gland  in  its  simplest  form  consists  of  a  primary 
mvolution  which  forms  a  sort  of  duct,  upon  the  extremity  of  which  are  found  a 
number  of  secondary  involutions,  called  saccules  or  alveoli,  as  in  Brunner's  glan»ls 
^iff.  77,  I>).  But,  again,  in  other  instances  the  duct,  instead  of  being  simple,  may 
divide  into  branches,  and  these  again  into  other  branches,  and  so  on.  each  ultimate 
ramification  terminating  in  a  dilated  cluster  of  saccules;  and  thus  we  may  have  the 
jifcreting  surface  almost  in<]c'finitely  extended,  as  in  the  salivar}'  glands  (Fig.  77.  e). 
In  the  compound  tuhnlar  glands  the  division  of  the  primary'  duct  takes  place  in  the 
same  way  hj*  in  the  racemose  glands,  but  the  bnincht-s  retain  their  tubular  form,  and 
d(i  not  terminiile  in  sjiccnlar  recesses,  but  become  grcjitly  lengthened  out  (Fig.  77,  f). 
The  best  examples  of  this  fonn  of  gland  are  to  be  found  in  the  kidney  and  testicle. 
All  tliese  varieties  of  glands  are  produced  by  a  more  or  less  complicated  involution 
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of  a  secreting  merabrane,  ond  they  are  all  identical  in  structure ;  that  is  to  say,  the 
HJiccuk'8  or  tul)iw,  BH  the  case  muy  he,  nre  lined  with  cells»  generally  spheroidal  or 
coluniiiar  in  ti;^ure,  and  on  iheir  outer  surface  is  an  intimate  plexuB  of  capillary  ves- 
sels. The  secretion,  whatever  it  may  be,  is  eliminated  by  the  cells  from  the  blood, 
•nd  is  poured  into  the  saccule  or  tube,  and  so  finds  its  way  out  through  the  primary 


Fio. 


DtagninimaUc  F1*n  of  VnrleUei  nrBecrrtlng  GUnds:  A.  simple  (land:  B,  tacctiluieil  i^lmple  fluid;  C,  stmpla 
oonvolQicd  tubular  gland ;  D.  B.  rac«nioae  Ktand ;  F.  compauud  tubular  Klana. 

involution  on  to  the  free  surface  of  the  secreting  membrane.  In  addition,  however, 
to  these  glands  which  are  formed  by  an  involution  of  ilie  secretin^^  nioiiibi-ane,  there 
are  some  few  others  which  are  formed  by  a  jyroirusion  of  the  same  structure,  as  in 
the  vascular  fringes  of  synovial  membranes.  This  foim  of  secreting  structure  is  not 
nearly  so  frequently  met  with. 


Origin  and  Development  of  the  Body, 


THE  vliole  ImkIv  is  develnpiMl  out  of  the  ovum  (Fig.  78)  when  fertilized  by  the 
sj^enuatozoa.      The  ovum  is  tucrely  a  siiuplL*  uucleateJ  cell  or  collectiun  of  pro- 
Ii^jOasiu,  and  the  spermatozoa  disappear  when  they  hiive  acconiplisfhed  their  niyslori- 
i\is  funclion.     All  the  complicated  changes  by  whidi  tlie  various  intricate  organs  of 
whnlv  body  are  formetl  from  one  simple  cell  may  be  reduced  to  two  general  pro- 
-vii.  the  segmentation  or  cleavage  of  cells,  and  their  differentiation.    The  for- 
ler  process  considtM  in  the  splitting  of  the  nucleus  and  its  iuvesting  cell-wall,  whereby 
tlie  original  cell  is  represented  by  two.     The  differentiation  of  cells  is  a  term  used 
to  describe  that  unknown   power  or   tendency  impressed  on   cells — which,   (o  all 
roelhinL*  of  examination  now  known,  seem  absolutely  identical — whereby  they  grow 
into  different  forms ;  so  that  (to  take  the  first  instance  which  occurs  iu  the  growth 
of  the  embryo)  the  indifferent  cells  of  the  vascular  area  are  differentiated,  some  of 
them  into  blood-globules,  others  into  the  solid  tissue  which  forms  the  blood-vessels. 
I  The  extreme  complexity  of  the  process  of  development  renders  it  at  all  times  difficult 
lo  describe  it  intelligibly,  and  still  more  so  in  a  work  like  this,  where  adefpiate  space 
uii  illu.stration  c:in  hardly  be  afforded,  having  respect  to  the  main  purj>ose  of  the 
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work.  I  can  only  hope  to  render  the  leading  features  of  the  process  lolei'ably  plain, 
and  must  refer  the  reader  who  wishes  to  follow  the  various  changes  more  mintitely 
U}  the  special  works  on  the  subject,  an<l  especially  to  the  work  of  F'osler  and  Balfour. 
Many  of  the  statements  which  are  accepted  in  humnn  embryology  are  made  only  on 
the  strength  of  experiments  on  the  lower  animals,  direct  observation  on  the  human 
rahject  being  impossible. 

The  ovum  is  a  sn»all  spheroitial  body  situated,  in  immature  Graafian  vesicles, 
near  their  centre,  but  in  the  mature  ones  in  contact  with  the  membrana  grnnuUiaa,* 
%t  that  part  of  the  vesicle  which  projects  from  the  surface  of  the  ovary.  The  cells 
of  the  membrana  granulosa  are  accumulateil  round  llie  ovum  in  greater  number 
tJian  at  any  other  part  of  the  vesicle,  forming  a  kind  of  granular  zone,  the  discus 
yrvfit/cruit. 

The  human  ovum  (Fig.  70)  is  extremely  minute,  measuring  j^  of  an  inch  in 
diameter.  It  is  a  cell  consisting  externnlly  of  a  transparent  envehtpe.  the  zona  pel- 
iticidti,  or  vitelline  membrane.  Within  this,  and  in  close  contact  with  it,  is  the  t/olk 
or  rtV^-Wi/*,  imbedded  in  the  substance  of  which  is  a  small  vesicubir  bodv.  the  germ- 
inal rettiale  (vfftit'le  of  Purkinje)^  the  nucleus  of  the  cell :  and  thi:^  contains  as  its 
Dacleus  a  small  sp<'it.  the  macula  (^erminativft,  or  the  s|>ot  of  Wagner. 

The  zona  pellucida,  or  vitelline  membrane,  is  a  thick,  colorless,  transparent 
membrane  which  appears  under  the  microscope  as  a  bright  ring,  bounded  externally 

'  S«e  Ihe  description  of  th«  Ovarv. 
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and  internally  by  a  dark  outline.  It  disappears,  and  is  replaced  by  the  cborion  of 
tbe  impregnated  ovum. 

The  yolk  consists  of  granular  protoplasm — u  e.  of  granules  or  globules  of  ^'arious 
sizes — imbedded  in  a  more  or  less  viscid  fluid.  The  smaller  granules  are  very 
minute;  the  larger  gmnuloa,  which  are  in  the  greatest  number  at  the  periphery  of 
the  yolk,  resemble  fat-globules.  In  the  huuuiii  ovum  the  number  of  granules  is 
comparatively  small. 

The  firerminal  vesicle  consists  of  a  fine,  transparent,  structureless  membrane 
containing  a  watery  tluiil,  in  which  are  occaHi^mully  found  a  few  granules.  It  is 
riu  ^^  (rir  "^  "*'*  *"*'^'  '"  diameter,  and  in  immature  ova  lies  nearly  in  the  centre 
of  the  yolk ;  but  aA  the  ovum  becomes  developed  it  approaches  (he  surface,  and 
enlarges  much  los«  rapidly  than  the  ovum  itself. 

The  g-enninal  spot  occupies  that  part  of  the  periphery  of  the  germinal  vesicle 
which  is  ticarcst  to  the  periphery  of  the  ynlk.  It  is  opaque,  of  a  yellow  color,  and 
finely  granular  in  structure,  measuring  from  3^;^  to  ^^-j^ff  "^  ^^  inch. 

'fbe  phenomena  attending  the  discharge  of  the  ova.  from  the  Graafian  vesicles, 
since  they  belong  as  much  or  more  to  the  ordinary  function  of  the  ovary  than  to 
the  general  subject  of  the  growth  of  the  body,  are  described  with  the  anatomy  of 
the  ovaries  in  the  body  of  the  work. 

It  has  long  been  known  that  the  genniiial  vesicle  disappears  in  the  mature  ova- 
rian ovum;  but  it  has  only  recently  been  tliscovered  that  this  disa)>|>canince  is  inti- 
mately connected  with  tbe  formation  of  one  or  more  peculiar  bodies,  the  polar  t/Iob^ 
ules  of  Robin,  the  origin  of  which  has  not  been  known,  and  also  with  tlie  fomiarion 
of  another  body,  which  appears  to  take  a  rernarknhle  part  in  fecundation^  and  is 
named  the  ffmah  pronuclt'ug.  The  order  uf  the  lunnalioii  of  the^e  bodies  from 
the  germinal  vesicle  is  briefly  as  follows:  I'sually  before  the  rupture  of  the  Graafian 
follicle,  hut  after  the  ovum  has  become  mature  or  ripe,  a  portion  of  the  germinal 
vesicle  is  protruded  outj^ide  the  yolk,  but  ^tiil  remains  within  the  vitelline  mem- 
brane;  this  forms  a  small  globular  mass  and  constitutes  the  first  polar  globule. 
After  a  time,  generally  not  till  the  oviirri  Iuim  entered  llie  lul»e,  a  second  prolnision 
of  a  {wrtion  of  the  germinal  vesicle  takes  place,  and  foniis  a  second  polar  globule. 
We  have  thus  about  two-thirds  of  the  germinal  vesicle  extruded  from  the  yolk,  and 
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about  one-third  remaining  behind ;  and  upon  the  ejection  of  each  of  these  bodies  a 
visible  shrinking  of  the  yolk  takes  place.  The  portion  of  the  germinal  vesicle  which 
remains  behind  recedes  from  the  surface  toward  the  centre  of  the  yolk  and  assumes 
a  spherical  form,  and  is  now  termed  the  female  pronuchuH,  All  tliese  changes,  it 
must  be  understood,  occur  at  each  expulsioD  of  an  ovuxu,  aud  are  quite  independent 
of  fecuntktion. 
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The  first  changes  in  the  ovum  which  take  place  at  the  time  of  conception  appear 
to  be  as  follows :  One  or  more  spermatozoa  penetrate  the  ovum,  and  come  into  con- 
tart  with  the  yolk  and  with  the  portion  of  the  germinal  vesicle  remaining  in  the 
Tolk.  It  seems  as  if  this  normally  otrcurs  in  the  Fallopian  tube,'  but  abnormally 
it  may  even  take  place  in  the  peritoneal  cavity.  One  apermntozoon,  in  advance  of 
&11  the  rest,  becomes  buried  in  the  yolk,  the  tail  disappears,  and  the  head,  a  son  of 
nuclear  body,  constitutes  the  male  pronucleus.  This  gradually  approaches  the  female 
pix>Ducleufl,  which  by  this  time  is  situated  in  the  centre  of  tlie  yolk.  A.s  soon  as  thev 
come  into  contjict  they  fuse  into  one,  and  thus  fecundation  is  effected  (Fig.  80).  It 
is  believe*!  by  most  phymlogist«  that  one  spermatozoon  is  sufficient  for  fecundation  ; 
but  in  all  probability  ?*everal  spermatozoa,  as  a  rale,  penetrate  the  yolk  an<l  undergo 
the  same  pnicess  of  conversion  into  male  nuclei,  reach  the  female  pronucleus,  and 
fuM*  with  it.*     [Tbi»  laist  is  probably  not  the  CMi*e.] 

The  6r8t  result  of  the  fertilization  of  the  ovum  itt  a  cleavage  or  fissioD  of  its  sub- 
iljtnce,  which  is  first  cleft  into  two  masses,  then  into  four,  and  so  on.  until  at  length 

Fig.  81. 


Four  Diuruofl  to  ihow  the  Division  of  the  Yolk.    Tbc  ovum  ts  niiroun^i'd  by  Ki>enBatuso«.    Tbc  clear 
curpuselmi  (pulor  (jlutmles  of  Rotilu)  are  seen  In  the  Ant  twu. 

ilberry-like  agglomeration  of  nucleated  cells  result^i  (Fig.  81).  These  cells  are 
9t:>mctimes  lenne<l  vitflline  nffhrres. 

The  manner  in  which  segmentation  occurs  is  somewhat  peculiar.  The  two.spherea 
resulting  from  the  first  cleavage  are  of  unequal  size.  One,  which  for  the  sake  of 
distinction  we  will  call  tlie  upper  or  epihlastir  cell^  is  larger  than  the  other,  the  lower 
or  hifiHthhtintic  relh  anil  after  they  have  divi(led  three  or  four  tiuies.  the  rate  of 
cleavage  in  tlic  spheres  derived  from  the  upper  or  epibhi-stic  .segment  becomes  more 
rapid  than  in  th<»8e  derived  from  the  lower  or  hypoblastic  segineut.  In  addition  to 
this,  the  spheres  derived  from  the  upper  segment  have  a  tendency  to  sprea<l  out  over 
ahd  enclose  those  frfwn  tlie  lower  segment;  so  that  by  about  the  ninth  or  tenth 
ilivision  there  is  an  external  layer  of  spheres  derive<l  from  the  primary  upper  or  epi- 
hbistic  segment  surrounding  and  almost  enclosing  a  uuiss  of  sjdieres,  which  in  con- 
se4|uencL>  of  their  diniinijihed  rate  of  cleavage  are  fewer  in  number  and  larger  in 
dize.  derived  from  the  primary  lower  or  hypoblastic  segment  (Fig.  82,  a).  Fluid 
collects  between  the  two  sets  of  sphei-es,  except  at  one  part,  where  they  remain  in 
contact,  and  the  ovum  is  converted  into  a  sac  formed  by  n  layer  of  spheres  derived 
fmm  the  upper  primary  segment,  and  containing  at  one  jiart  another  mass  of  spheres 
dr.rived  from  the  lower  primary  segment  (Fig.  82,  b).  The  inner  cells  are  rather 
more  granular  than  the  outer,  beneath  whidi  they  graduidly  spread,  becoming  applietl 
orer  a  part  of  their  inner  surfiice  in  a  single  layer:  so  that  the  cavity  is  afterward 
encloseil  more  or  less  completely  in  a  double  layer  of  cells. 

The  ultimate  destination  of  the  outermost  complete  layer  of  spheres  is  at  present 
doubtful.  By  some  they  arc  believed  to  be  transitory,  and  gmdually  to  disappear  in 
the  course  of  the  formation  of  the  various  layers  of  the  blastodermic  meml)rane;  bv 
others  it  is  thought   that   tbey  form  the  outer  layer  (epiblast)  of  this  membrane. 

'  Many  phrsloIoiziBts,  as  Bischnff  and  Dr.  M.  Barry,  laimht  ihac  the  nviim  is  fecundated  in  the 

OTftTV,  bat  the  reiiJ»nninK  of  Dr.  Allen  Thomson  np|>ears  verv  cneent  in  provinjf  that  the  uwial  spot 
*l  viiich  the  fipermfltoKna  meet  the  nviim  in  in  the  tube,  down  which  it  rtlowlr  travels  to  the  otcruft, 
in  its  courts  becvmiint;  surrounded  by  an  nlbnminoiis  envelope  derived  fmm  the  waIIb  of  the  tn)>e. 

•  If  ilie  student  refers  to  the  development  of  the  j?eneratii*e  orfnins,  he  will  6nd  that  the  ovtiin 
fif  the  female  nnd  the  spormnl<'>xoon  nf  the  mnic  are  derived  from  fnndnmeniallv  the  same  jttructurea, 
Mul  therefore  their  fusion  'm  ihe  uniun  uf  twu  elenients  uf  Very  similar  morphological  value. 
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Adopting  the  Utter  and  more  general  view,  the  ovum  would  consist  of  a  cavity  sur* 
rounded  bv  (1)  a  layer  of  cells  completely  lining  the  interior  of  the  vitelline'mem- 
brane,  and  (2)  by  a  second  layer  internal  to  these  and  partially  lining  the  interior 


Fig.  82. 


Ovum  of  the  Rabbit  at  Uie  End  of  iho  lYoflewof  Seemcntatlou:  *tj.  eplbla^i:  fty.  nrlmUIve  hypoblast:  ftp,  place 
where  the  eplblaul  has  nut  yel  giuwn  uvur  Lhe  hypoblast  (frum  fialfuur,  aitiT  £d.  ran  B^uedvo). 

of  the  outer  layer,  botli  .set**  of  cells  derived  from  the  segmentation  of  the  ovum. 
The  double  layer  of  cells  is  called  the  '■' hlastodemiic  membrane^"  the  outer  layer 
being  tenned  the  ^^  epibfatt^'*  and  the  inner  the  ''- ?tt/pobhitt.*' 

At  first  the  area  of  the  blastodermic  inembmnt',  which  con^iiats  of  both  the  inner 

and  otiter  luyoni  of  cells,  is  a  small  disk 
L*"''    *'■  in  which  the  first  traces  of  the  embrA'o 

are  seen  ;  hence  it  is  called  the  germinal 
dink  or  area  gemimativa  (Fig.  83).  The 
first  trace  of  the  embryo  appears  k»  a 
faint  streak  [at  the  posterior  end  of  the 
area  gcrminativa],  C4illed  the  primttive 
trace.  After  the  formati(tn  of  the  prim- 
itive trace,  but  previous  to  the  ap}>ear- 
ance  of  the  next  partjfi  of  the  embr\o 
presently  to  be  described — vix.  \\\e 
Inniina?  dorsales  and  the  notochord — 
the  blastodermic  mtMiibnine  consists  of 
only  two  layers,  the  cjiiblast  and  hypo- 
blast, but  during:  the  fomintion  of  tnese 
structures  a  third  layer  has  made  its 
appearance.  This  is  the  mcBoblasU  and 
is  situated  between  the  other  two  (Fig. 
84),  As  to  the  precise  origin  of  this 
third  layer  considerable  difference  of 
opinion  exists.  Acconling  to  some 
euibryolopists,  it  is  formeil  entirely  by 
proliferation  of  cells  belonging  to  the  epiblawtic  layer;  according  to  others,  it  is 
formed  by  a  splitting  of  the  hypoblast,  or,  at  all  events,  a  differentiation  into  a 
central  layer  of  mesoblastic  cells  and  a  lower  layer  of  hypo!dastic  cells.  But  in 
whichever  way  this  third  stratum  may  be  formed,  the  blastodermic  membrane  even- 
tually consists  of  three  layers — the  external,  which  ushI  to  he  callefl  the  serous  layer, 
but  is  now  more  commonly  termed  the  epiblant :  the  internal,  the  mucous  layer  or 
hypohlaM :  and  the  middle,  believed  by  most  writers  to  be  originally  develope<l  by 
cleavage  from  the  hypoblast^  which  is  now  usually  called  the  mesoblast^  but  which 
was  fonnerlv  named  the  ^'vascular  layer." 

The  epiblani  is  mainly  c^onccrne*!  in  the  formation  of  the  external  cuticle  and  of 
the  ner\'ous  centres.     The  epidermis  of  the  body  and  all  the  involutions  of  the  epi- 


Rabhlt'ii  Orum  betwei^n  seventy  and  ninety  hours  alter 
IXDDrcenBtlon  :  bv.  cavity  of  nlantodcnalc  vesicle :  < 
«plDla«t:  Am.  primitive  hypoblast;  ip,  soaa  pelluch 
(Toater  and  ualfour).] 
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dermis  in  the  ducU  of  [su{)erficiid] 

§  lands,  as  the  mammas,  as  well  as 
le  brain,  the  8]>iDal  cord,  and  pait 
of  the  eye.  which  is  directly  formed 
yStom  the  brain,  and  portions  of  the 
Boee  and  ear,  are  develope<l  from  it. 
The  external  layer  of  the  amnion  is 
also  formed  from  the  epihiast,  and 
iiLsn  a  portion  of  the  chorion. 

The  hi//Mast  is  mainly  con- 
cerned in  forming  the  internal  epi- 
thelium— viz.  that  of  the  whole  ali- 
mentary pa&sages  except  the  mouth 
and  a  small  portion  of  the  rectum 
nesr  the  anus  (which  are  forme<l 
ihy  an  involution  of  the  integument 
[epiblasr]);  that  of  tlic  respiratory 
tract,  which  is  originally  an  ofl'set  from  the  alimentAry  canal;  and  the  epithelium  of 
all  the  glandiihir  organs  which  open  into -the  intestinal  tract.  The  hypobhust  forum 
also  the  deeper  layer  of  the  umbilical  vesicle  and  allantois. 

AU  the  rest  of  the  embryo  is  formed  from  tlie  mesoblast — viz.  all  the  vascular 
and  locomotive  system,  the  cutis,  all  the  connetMive  tissues,  the  nen*es'  and  the 
geni to-urinary  organs,  through  the  Wolffian  hodies  and  other  temporary  ftetal  struc- 
tures. The  vascular  system  of  the  foetus  extends  to  the  y(dk  an<l  the  uiaternal  parts 
along  the  umbilical  vesicle  and  allantois,  so  that  the  greater  part  of  these  ho<lies  and 
the  outer  layer  of  the  amnion  are  also  formed  out  of  the  mesoblast.  The  fcctal  por- 
tion of  the  placenta,  being  essentially  a  vascular  structure,  is  also  developed  from  the 
mc^obhist. 

Pirst  Rudiments  of  the  Embryo  (Figs.  85  and  86). — The  primitive  tracts 
alluded  to  ahovc  a*  appearing  in  the  area  germinadva^  is  a  very  transitory  struc- 
ture, which  marks  the  dircn^tion  of  the  embryonic  axis,  and  is  gradually  lost  in 
conscijuence  of  its  place  becoming  occupied  by  the  rudimentary  spinal  column  [and 
embryonic  axis]. 

The  first  real  approach  towani  a  definite  form  in  the  embryo  is  made  (1)  by  the 
development  of  the  rudimentary  spinal  column  ;  (2)  by  the  cleavage  of  the  middle 
layer  of  the  blastodcj-mic  membrane  ti*om  which  a  part  of  that  column  is  derived ; 
and  (3)  by  the  incurvation  of  the  column  at  its  cephalic  end  to  form  the  brain  and 
hrain-casc. 

First,  a  growth  and  heaping  up  of  the  cells  of  tlie  epiblast  or  outer  layer  take 
place.  This  commences  in  the  anterior  part  of  the  area  germinativa  and  extends  in 
the  same  direction  as  the  primitive  trace,  gradually  occupying  its  position  until  tins 
latter  is  lost  at  the  caudal  extremity  of  the  embryo  (Kig.  87).  This  heaping  up  of 
the  epiblast  gives  rise  to  a  longitudinal  groove  down  its  centre,  in  consequence  of 
tlje  manner  in  which  the  cells  of  the  epiblast  are  heaped  up  into  two  [longitudinal] 
ridgefl,  with  a  furrow  between  them,  so  that  the  sides  and  base  of  the  groove  are 
fermed  of  epiblajitic  cells  (Fig.  88,  a).  The  groove  becomes  deeper  and  deeper  in 
consequence  of  the  further  heaping  up  of  the  cells  to  form  the  ridge  on  either  side. 
In  this  way  the  ridges  eventually  become  two  plates,  the  lamimf  doraalcs  or  meditl' 
larif  platetf^  which  finally  coalesce,  and  thus  form  a  closed  tul>e,  the  v^ural  canal^ 
!iiie«l  by  epibla«t  and  having  a  covering  of  the  same  membrane  (Fig.  88).  This 
coalescence  first  takes  place  m  the  middle  of  the  embryo,  then  toward  the  cephalic 
end,  and  lastly  at  the  caudal  extremity.  The  lining  of  this  tulR^  is  developed  into 
the  nervou.s  centres,  the  covering  into  the  epidermis  of  the  back  and  head.     The 


'  tn  the  pipiniil  n«rTe»  ihe  part  in  cnnnertitm  wilh  the  pord.  inclmlinff  the  f^nnfrlinti.  is  formed  fmm 
iftcnblsKi.  accontiiie  t<>  the  moei  rect'iU  ot>*erviiii(in.  [The  spinni  nerves  do  no!  firise  m  here  smtwl, 
but  are  developetl  n»  oiit^^rvwthb  frum  ihe  bpiiial  cord.  They  arc  iherel'ore  of  epiblastic,  rather  than 
of  mes^hlanCiCy  origin.] 
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DlA^rainiB  to  show  the  I>evi'lnpnu>nlof  the  Three  Ijiyurfof  the  nia«i«wlerinlc  rvcslcloor)  Mombr*n<'  In  trat»Ter«e 
!»ectton5:  .1.  ptirtl'^ii  of  the  uvum  witu  tht><r>na  pclliu'lila  and  the  uermlnnl  ftrt-a.  H.  ('.  /',  K,  /'.  U.  dltfereut 
•tuitfs  of  di'Vt'h'pnieni :  o,  nmbtllt'ul  venltlt.';  <\,  nmnioti:  i.  iiuoiiiif;  /;,  iKTU<»iu-al  ruvlty,  l«>un"kMl  by  Ui« 
ftplancbuiMtleiirul  ami  tukntatn^pWurnl  lnyen>  uf  mcsoblast ;  1,  %'iM'ltii)e  inoinliratu- :  '.'.  t^xivrual  liU*)t«^MKTuilc 
layer  fcplhliwt]:;*,  mlddlr  lavfr  [nio-iihlaHtj;  \.  inienml  Inypr  [hynuhlasi! ,  tt.  medullary  lutniiio-  and  (troovc; 
6',  DU'diillary  I'aiial:  *j,  epldenntc  taniinn!:  7.  )itit.'ritl  flexures  of  (ho  amnion:  7'.  Uil- isaiiio  aliuoat  tu  contact: 
8,  internal  L-pltlmltal  luytT  of  the  amnion;  V,  et>idennl»  nf  the  I'mhryo;  10,  chorda  doi-Mili.-*:  U,  verlvbnu 
lanilna':  11*  pnttuvertt-brv  pn.pfr:  IK.  iiiii<K.'ular  lauilnn^:  N,  laterul  Ifiuilinv;  I'l.  ril<n>-iiiU*Minttl  Imnliw;  16, 
cutaneoua  Uiulna?:  17.  IntiTnal  tlbmuft  layer  of  the  amhiliral  vesicle:  IH.  mut»cular  laiuiuK  exteudini?  lo 
meet  tliv  cutaiioouK:  lU,  external  layer  of  tliii  cuLaneoiu  iamiiue ;  au,  internal  layvrof  theutme;  21.nie6enli!ry; 
32.  flbruiu  layer  of  Cbe  intestine. 


iThe  dotted  IfncA  Indicate  the  pari<t  helnngtni;  \jn  the  Internal  blaxt/Hlpmilc  laver:  the  plain  Ifnn  thoae 
bolnnirlnfrtn  the  middle-,  the  interrupted  lineit  thniie  belntiKlne  X*\  the  external.  The  embr>-n  bait  been  repre- 
•cnied.  In  tbls  and  ibo  following  dUgnuu,  Lying  on  lu  bacJc.  Tb«  oatuni  p«>sltlon  is  generally  auuiued  to  be 
tbti  ruverM. 
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Dtacraiu  to  show  the  Pereloprcvnt  of  th*  Three  Blftstodennlc  Laven  In  anter(»-(H»»a'riur  Bectlon* :  A,  portion 

of  OTui      .     .    ■    .   vlhrlllrif  membmne  nnd  gt-niUnal  nnsft,     ft,  f'.  f>,  F.  F.  variou«  «t«ire^  ri(  <)evelopment.    O, 

ATum  M]»  and   f-rnnution  nf  detldnii;    I.  v1i*^lliiie   tiifintirane ;  2.  external   hla^otrKlcrmli'  layer 

[eplbln  '  ula  wn->Ni ;  s,  niiiMlc  bloat^Mlcrniit*  lavcr  fnn*^">bla?t] ;  i.  Internal  layer  (hypohliiHt] :  '>.  the 

iturv  emhrv',  0,  f-L-phnlir  tlt'xiire  of  thf  amnion  ;  T,  csuilal  fli'xnrv:  *.  fp"i  where  the  aiiinl'Ti  niiil  vi'^lcula 

?rosaare  i'iintiniirtu<i ;  h'.  fHioit-rinr  iimbillcu<;  9,  cardiac  ruviiy .  10.  exttTiinl  fibrt-u*  layiT  of  (he*  utnhiUcal 

'Teslclc  :  n.  txtr  riLal  flbmii^  lavir  nf  the  amninn  ;  12.  Intrmal  lajvr  cif  tho  hlai«t'»derm  fonntiie  the  lnif>t<ne; 

.^14,  '^  -■■  Tof  ibc  allaniols,  t-xu'ndioif  to  ihf  Inner  lurmc:-  of  the  vesJcuU  »emi*a  :  1ft.  the  Mime  nnwr 

■nipl-  1  to  the  InntT  turfacv  of  ilu*  VL'slcuIa  pernsii;  Ks  umbilical  cord;  17,  umbllk-al  vyascls  :  18, 

MBOtinn  '   'H  ;  30,  foetal  phicenta  :  21,  mucon»  membrane  of  t]tcTO;>-  'Z2,  maternal  placenta;  23,  decldtm 

::i,  uuiacolAT  wall  of  ulenu. 


>  Ttic  nunc  note  appUea  to  thU  u  to  the  preceding  diagram. 
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cephalic  extremity  of  the  neural  canal  is  soon  seen  to  be  more  dilated  than  the  rest, 
and  to  present  Ciinstrictions  dividing  it  imperfectly  into  tliree  chambers;  the  brain 
is  developed  from  this  dilated  portion;  the  spinal  cord  takes  its  origin  from  the 
remainder  of  the  tube.     Below  the  neural  canal  the  mesoblast  lies,  and  from  thiis 


Fro.  87. 


Embryonic  Area  of  llic  Ovum  <if  A  Riibl>lt  nC  the  S«vi-nt)i  Day  :  no, 
cnibrTonfp  nrt-a;  o,  n.  n-jrwui  uf  thf  hlfintocterniic  vt-»icle  liiime- 
dt&lofy  ourrviundtiiif  tho  ernitrvoitic  arva ;  pr.  pilmllWe  8lrtak ; 
rf,  medullAry  groove  \(khu  KOUlkcr/. 


TranivcPic  Hcrtlon.i  thrnuRh  the  Kin- 
bryoCliick.  btfure  and  wune  llnx-  afler 
tbe  cl(>Min.'  v(  Itiir  uiv<lullar>'  <-iiiiil1,  to 
show  Itie  upward  and  dMuuwunl  in* 
flet'tions  of  thu  ltla»tn<lfrni  lafttT  K«- 
mak).  A.  at  thi'  ftxl  <>(  thi^  Dr>i  day  :  L 
iuil<»ch".tn! :  2,  priniliive  gn»«>ve  in  the 
nu'diiUan  final ;  S,  i-dKc  of  the  d-irwil 
lamina:  4,  (-urni'oii>  layvr  or  i-[>lhla>t: 
■').  iiiOfuibl&Ki  divided  In  ItK  Inner  part ; 
6.  byi>«>blH«t  or  epithtfllal  layer ;  T,  wc- 
linri  nf  pnilnvprU-braJ  ficgmenl. 

B,  nn  the  third  d»y  In  tbe  lumbar  rcRlon  : 
1,  notfmbnrd  In  lt»  itheaih:  j,  nu'dul* 
lary  c«nal,  now  cl(»**d  In  ;  S.  in'cUon  of 
tbe  medulUry  sub»tan«v  nf  the  itplual 
cord:  4.  corneous  layer;  5,  »Jinau>- 
pluare  of  the  meniblast;  S,  rplanoh* 
n'jpleun?  (one  f\ipm  in  pl»re«l  in  tbe 

Elenn^-pcritrtneHl  pftvltyl:  fi,  layen  i>f 
vjioblu»t  In  the  Intesilneo,  spreading 
alfco  over  the  yollc;  4  X  'i.  part  uf  the 
fold  of  the  amnion  formed  by  cplblast 
uid  aumatnpleure. 

are  developed  (1)  a  continuous  rod-shaped  body  lyinj^  below  the  primitive  groove, 
called  the  notocnord  or  vhorda  dorsalis  ;^  (2)  on  either  side  a  row  of  well-define^l, 
dark,  square  segments  or  masses,  separated  by  clear,  transverse  intervals,  called  the 
protovertebraf  or  profovertehral  aomites.  These  first  make  their  appearance  in  the 
region  which  afterwani  becomt.\s  the  neck,  then  farther  forward  toward  the  hejul.  and 
atWward  extend  along  the  body.  They  are  developed  from  mesoblnstic  cells  which 
fonn  a  thick  longitudinal  column  on  either  side  of  the  notochord,  and  [which  become] 
separated  from  the  re**t  of  the  mesoblastic  layer.  The  remainder  of  the  mesoblast 
forms  a  flattened  layer  of  cells  between  the  epi-  nnd  hypoblast,  tuid,  as  will  presently 
be  seen,  divides  into  two  plates,  leaving  an  interval  between  them.  The  longitu- 
dinal column,  on  the  oilier  hand,  undergoes  a  series  of  transverse  segmentatituis,  and 
BO  becomes  converted  into  the  quadrilatenil  protovertebrre.  These  bodies,  as  will  be 
explained  hereafter,  are  not  the  same  as  the  permanent  vertebne.  but  they  are  differ- 
entiated, partly  into  the  vertebne  and  partly  into  the  muscles  and  tnie  skin.  Just 
outside  the  two  series  of  protovertebne  the  mesoblast  splits  into  two  layers:  the 
upper,  or  that  covered  by  epiblast,  is  called  the  Bomatopleure.  and  the  lower,  lined  by 
hypoblast,  iim  splatwhuopleure  (Fig.  88  b,  5-5').  From  the  former  the  skeleton, 
muscles,  and  true  skin  of  the  external  parts  of  the  body  are  derived;  from  the  lat- 
ter, the  muscular  and  other  mesoblastic  portions  of  the  viscera.     T' 


I 


I  pace 


'  Sr>nie  doubt  appears  to  exist  &a  to  whether  the  noloehort?  ia  tiol  dcvclo{>Gd  from  the  bypobltut 
(Balfour).     [It  U  now  generally  admitted  thnt  tbe  notoehurd  uriws  from  the  hypoblast.] 
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is  the  ooimnon  picnro-peritoneal  eavitv.  Whilst  ihe  pariete^  of  the  body  are 
still  unclosetl,  this  common  pleura-jjeritoneal  cavity  is  contiiiuouA  with  tlie  space 
between  the  amnion  and  chorion,  a8  i^een  in  Fig.  85,  F.  The  embryo,  which  at  iirst 
wenis  to  be  a  mere  streak,  extenils 
mtritudinally  and  laterally.  A3 
gmws  forward  the  cophahc  end 

les  ri'markiibly  curved  on  it- 
'(cephalic  Hexure).  and  a  -small- 
er but  distinct  flexure  takes  place 
at  its  hinder  end  (caudal  Hexure). 
At  the  same  time  the  Hides  of  the 
ibryo  grow  and  curve  toward 
loh  other ;  m  that  the  embryo  is 
aptly  compared  to  a  canoe  turned 
over  (Fig.  8i*)*  ^^  consequence 
of  this  incurving  of  the  embryo, 
both  in  an  antero-poisterior  and 
a  lateral  direction,  the  original 
ovum,  with  the  three  layem  de- 
rived from  its  cleavajje  to  form 
the  vehicular  blastodermic  mem- 
brane, is  converted  into  an  hour- 
glan  shape  with  two  unequal 
glob«6.  The  smaller  globe  is 
formed  by  the  part  of  the  bhtsto- 
dermic  membrane  farea  irermiuii-   i)ia(rr»nim«tic  R<'riion  riirouKh  the  ovum  ^f  m  Miinimai  in  !h« 

.  I'll  1         1  1  L-Jng  AxU  of  the  Kiiibn-o:  *-,  \tn:  'Turila-vericltral  axis     i,  i, 

tiva),     which     has     already    under-        Uiu  cephallo  mid  nuidnl  [^•rtlon*  of  ibfjirlmicivc  iiliiiiciiury 

>ne  certain  changes  in  the  for- 

ition  of  the  embryo,  and  con- 

itutes  the  part  which   has  been 
compared  to  a  canoe.     The  larger  globe  is  called  the  yolk-sac  or  umbilical  ventcle^ 
and  i&  formed  by  the  rest  of  the  blastodermic  membrane — i,  e.  that  part  which  is 

Fig.  yO. 


CAnftl ;  <i,  tbo  aninion:  a',  the  (Kilnt  of  rvflecllon  Into  the  false 
■mnlon  ;  r,  yolk-Aac,  comntiinicatlnK  with  the.  middle  part  of 
the  intestine  by  n,  ibe  vUcUo-inteatui«l  duct :  h.  tbo  ali«ntois. 
Thu  ovum  is  nurrouDded  extcruiilly  by  Ibe  vUloua  choriuu. 


Stnri^to  -pie  h  r*. 


DiAcnmmAUc  Sectinn  of  Embryo,  tfaowiiig  the  formation  of  the  amt))]lc&l  veeiele. 

not  concerned  in  the  formation  of  the  area  germinativa.     The  two  freely  communi- 
Cftte  through  the  constriction  which  is  the  site  of  the  future  umbiLcus,  and  through 
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this  constriction  the  internal  layer  of  the  blastodermic  membrane  (the  hypoblast) 
and  the  innermost  of  the  two  layers  into  which,  as  has  been  already  stated,  the 
mesoblast  divides — viz.  the  splanchnopleure — pass  out,  the  incurving  have  only 
invoive<l  the  somato-pleural  layer  of  the  raesobia.st  and  the  epiblast  (Fig.  90).  The 
umliilical  vesicle  ia,  therefore,  at  first  a  mere  pait  of  the  general  cavity  of  the 
blastodermic  vesicle,  partly  enclosed  by  the  embryo ;  but  as  the  latter  grows  mund 
on  all  sides  toward  the  umbilical  aperture,  the  umbilical  vesicle  becomes  distin- 
guished into  two  portions.  One  lies  inside  the  embrj'o,  and  eventually  forms  a  part 
of  the  intestinal  cavity  (out  of  which  also,  as  will  hereafter  be  seen,  the  bla<ider  is 
developed).  The  other  lies  external  to  the  embryo,  and  remains,  therefore,  [for  a 
time]  a  part  of  what  is,  in  a  more  restricted  sense,  the  ovum.  The  two  parts  are 
almost  separated  from  each  other  by  the  meeting  of  the  abdominal  walls  of  the 
embryo  at  the  umbilicus,  through  which  they  still  comnnmicate  by  a  passage^  the 
ompfialo-mrsnUeric  duct,  the  destination  of  which  will  he  [loinled  out  presently. 
The  extni-embryonic  portion  is  «jf  small  importance  and  very  temporary  duration 
in  the  human  subject.  It  is  for  the  purpose  of  supplying  nutrition  to  the  embryo 
during  the  very  earliest  period,  before  it  can  obtain  it  from  the  uterine  sinuses  of 
the  mother.  In  the  oviparous  animals,  however,  where  no  supply  of  nutrition  can 
be  obtained  from  the  mother,  since  the  egg  is  entirely  separated  from  her,  the  yolk- 

Fio.  »1. 


Mft^nllled  View  of  the  Human  E^nibrvo  of  Four  Weeki,  wii!i  lIim  niLiubnncs  opened  <fWim  Lelfthman,  after 
C<»«te):  If.  the  rnnhlliral  v«rfrle  wllh  the  onirttiali>-nn-^Mi(eric  vi'smjl*,  v.  iind  !t*  loiifr  ttibulnr  attarhmrnt  to 
the  Imc.Mine;  c  Uk*  villi  of  the  chorf'm:  m.  iht-  Amnlun  opened  :  u,  culdi'-fjn'  i.r  tht?  allunU'l*.  nml  on  each 
fide  of  tliis  ilie  iimbllloal  vessels  pa-N»^ln«  mil  tu  the  chorion  :  a.  in  the  eratiryo,  tht-  eye  :  '.  the  t-ar-vc^icle;  A, 
the  hvurt;  /,  the  liver;  «.  the  uptRT,  tj.  the  h>wor  limb:  ir.  WolfTtKn  >K)dv,  by  ibe  side  of  which  are  Ute  me** 
eni^ry  and  Intestine.    The  Wolfflan  auct  and  tubes  are  not  reprewnlecl. 


Bac  is  large  and  of  great  importance,  aa  it  supplies  nutrition  to  the  chick  during  the 
whole  of  foctation.  Vessels  developed  in  the  middle  blastodemiic  Inver  soon  cover 
the  umbilical  vesicle,  fonning  the  vanrular  nren^  the  chief  vessels  of  which  are  the 
omphalo-mesentericy  two  in  number  (Fig.  91).     The  vessels  of  this  area  appear  to 
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PBoirh  tLe  fluid  of  the  umbilical  vesicle,  which  as  the  fluid  i&  absorbed  dries  up  and 
mM  no  further  function.  The  activity  of  tlie  umbilical  vehicle  rcai?es  abrmt  the  fifth 
4)(r  fixth  >»eck,  at  the  same  lime  that  the  allantois»  which  is  the  great  bond  of  vuscu- 
flar  connection  between  the  embryo  and  the  uterine  tissues,  ia  formed.  In  fact,  the 
umbilical  vesicle  provider  for  the  nutrition  of  tlie  fa'tus  from  the  ovum  itHolf,  while 
die  allantoic  is  the  channel  whereby  it  is  nourished  from  the  uterine  tissues.  The 
.smbilicul  vei*icle,  containing  fluid,  remains  visible,  however,  up  to  the  fourth  or  fifth 
[viontb.  with  ItA  peilich'  and  the  omphaU>-mc8('nteric  vesKetc;.  The  latter  ve.ss4:*ls 
hbeoonjc  ntntphied  as  the  functional  activity  of  the  body  with  which  they  are  con- 
nected ceases. 

So  far  we  have  traced  (1)  the  sejrmentation  or  cleavage  of  the  yolk  into  a  num- 
ber of  nucleated  cells — "vitelline  spheres;"  (2)  the  accumulation  of  fluid  within 
the  ovum,  and  the  arrangement  of  the  vitelline  spheres  around  the  fluid  on  the 
■  internal  surface  of  the  vitelline  mcmbnme,  forming  u  second  membrane,  the 
•*  bla.stodermic  membrane;'  (3)  the  separation  of  the  blastodermic  membrane  into 
Uiree  layers,  named,  from  witlun  outward,  the  "  hy|>oblast,"  the  ""mesoblast,"  and 
the  "epiblast;"  (4^  the  fonuation  of  an  elongated,  oval-shaped  disk  called  the 
'*  area  gerroinativa;"  (o)  the  appearance  in  the  centre  of  the  area  germiimtiva  of 
R  delicate  line  or  furrow,  running  longitudinally  and  called  the  "primitive  trace;'* 
(t>)  the  fonuation  of  a  distinct  groove  in  the  .situation  of  this  primitive  truce,  caused 
by  the  hcaping-up  of  the  cells  on  either  side  of  it,  so  as  t*)  fonn  two  longitudinal 
ndges  called  tlic  "  laminte  doi-sales;"  (7)  the  increase  and  incurvation  of  these 
l&rainie  dorsalcs  until  they  meet  behind^  enclosing  a  cnual  lined  by  epiblast:  the 
canal  is  the  neural  cannl,  and  from  the  epiblast  which  lines  it  the  nervous  centres 
tare  developed;  (8)  the  formation,  in  the  mesoblast  immediately  under  this  canal, 
,'of  a  continuous  rod-shaped  body,  the  "chorda  doi*salis"  or  '*  notochord ;"  (t*)  the 
formation,  also  from  the  mesobhist,  on  either  siiie  of  the  notochord,  of  a  longiiu- 
'  dtnai  column  divided  into  a  number  of  stjuiire  segments,  the  '■'■  jyrotovcrtehrcp ;"  (10) 
ihe  splitting  of  the  mesohlast,  external  to  the  protovertebne,  into  two  layei"s — the 
outer,  called  the  ''somatopleure,'*  lined  externally  by  the  epiblast;  the  inner,  called 
the  "splanchnopleure,"  lined  internally  by  the  hypoblast,  a  space  being  left  between 
the  two.  which  forms  the  "plcuro-pcritoneal  cavity;"  (11)  the  curving  of  the  cmbrvo 
on  itself,  lK»tb  huigitudiually  aud  laterally,  so  us  to  be  comparabk'  to  a  canoe,  the 
walls  being  fonned  of  all  three  layers  of  the  blastotlennic  membrane  and  the  well 
of  the  canf>e — that  is,  the  body-cavity  of  the  embryo  opening  into  the  cavity  of  the 
yolk-sac;  (12)  a  portion  of  the  yolk-sac  now  lying  in  the  body-cavity  of  the  embryo, 
aud  u  portion  outj^ide  it,  the  two  communicating  by  a  duct,  the  "omphalo-mci^fn- 
tenc  "  duct.  The  portion  of  the  yolk-sac  external  to  the  body-cavity  is  now  tern.iMi 
the  umbilical  vesicle,  and  provides  nutrition  to  the  embryo  until  such  time  as  the 
•ilantois  is  fonned,  vessels  developed  from  the  middle  blastodermic  layer  ramifyiiig 
over  it  and  gradually  absorbing  its  contents.* 

The  next  step  toward  a  clear  understanding  of  the  development  of  the  embryo 
is  to  have  a  proper  conception  of  the  manner  in  which  the  membranes  enveloping 
the  f*etus  are  formed. 

The  membranee  investing  the  foetus  are  the  amnion,  the  chorion,  and  the 
decidua.  The  two  fonner  ari;  developed  from  fictal  structures,  and  are  proper  to 
the  fietus;  the  latter  is  forme<l  in  the  uterus,  and  is  derived  from  the  matental 
rtructures. 

The  Amnion. — The  amnion  is  the  membrane  which  immediately  surrounds  the 
embryo.  It  is  of  small  size  at  first,  but  increases  considerably  toward  the  middle 
of  pregnancy,  as  the  foitus  acquires  the  power  of  independent  movement.  It  exists 
only  in  reptiles,  birds,  and  mammals,  which  are  hence  called  '''Amniota,"  but  is 
absent  in  amphibia  and  fishes.  It  is  forme<l  thus:  At  or  near  the  extremities  of 
the  incurvetl  foetus — that  is  to  say,  at  the  point  of  constriction  of  the  blastodermic 
membrane,  where  the  portion  which  has  undergone  changes  to  form  the  body  of  the 

(^  ll  b»  verr  dmibtfiil  if  any  coni»iU«mblv  aaiount  uf  ualrlment  is  supplied  to  tke  embrvo  from  the 
7otk-MC  at  may  lime.] 
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embryo  joins  tbe  part  devoted  to  the  formation  of  the  umbilical  vesicle — an  inflec- 
tion of  the  epibla-st  and  onter  layer  of  ibe  mesoblast,  wliiob  bavt*  become  separated 
frnm  the  inner  lavor  of  the  mesoblaijt  ami  bypobl:ist  by  the  fornintion  of  the  pleuro- 
peritoneal  cavity,  takiw  ])lace(Fis.  8.5.  D  7).  These  inflections  i>r  backwartj  folds 
commence  first  at  the  cephalic  extremity,  and  pubsefjuently  at  the  caudal  end  and 
sides,  and  deejien  more  and  more  by  growing  up  over  the  back  of  ibe  embryo,  until 
they,  gi*adu!illy  approaching,  meet  one  another  (Fig.  Hft.  u  7).  After  they  come  in 
contact  they  fu«e  together,  and  the  septum  between  them  disappejir? :  so  that  the 
inner  layer  of  tl»e  cephalic  fold  becomes  enntinuoiLH  with  the  inner  layer  of  the  cau- 
dal fold,  and  the  outer  with  the  outer  (Fig.  85,  v  7').  Thus  we  have  two  mem- 
branes, one  forn»ed  by  the  inner  layer  of  the  fold — the  true  amnion — which  encloses 
a  space  over  the  back  of  the  embryo — the  unmirttir  mvity  (Fig.  85,  F  and  u.  n) — 
containing  a  clear  fluid,  the  lifjuor  amnii.^  The  other,  the  outer  layer  of  the  lidd 
— the  false  amnion — lines  the  internal  surface  of  the  original  vitelline  niendirane. 
Between  the  two  is  an  interval,  which  of  couj-se  communicates  with  the  pleuro-peri- 
toneal  cavity  (Fig.  80).  The  true  amnion — or,  as  it  is  usually  called,  the  amnion 
— is  formed  of  two  layers,  derivetl  respectively  from  the  epiblast  and  from  the  pari- 
etal layer  of  the  raesoblaist.  The  one  from  the  epibla.«t  consists  of  nucleated  cells; 
the  other,  from  the  mesoblast,  bus  a  fibrous  and,  according  to  some  embryologists, 
a  muscular  structure;  at  all  events,  it  possesses  the  power  of  rhythmic  contraction 
during  life.     In  some  animals  this  l«.yer  is  vascular. 

The  amnion  is  at  first  in  close  contact  with  the  surface  of  the  body  of  the 
embryo,  but  about  the  fourth  or  fifth  week  nnid  begins  to  accumulate,  and  thns 
8eparat<M  the  two.  The  quantity  steadily  increases  up  to  about  the  sixth  month 
of  pregnancy,  after  which  it  diminishes  somewhat.  The  use  of  the  liquor  amnii  is 
believed  to  be  chiefly  to  allow  of  the  movements  of  the  foetus  in  the  later  stages  of 
pregnancy,  though  it  no  doubt  seri'c^  other  purposes  also.  It  contains  about  1  per 
cent,  of  solid  matter,  chiefly  albumen,  with  traces  of  urea,  the  latter  probably  derived 
from  the  urinary  secretion  of  the  foetus. 

The  Chorion. — The  chorion  is  rather  a  complex  membrane,  made  up  essentially 
of  two  parts:  first,  of  the  membntnes  of  the  ovum  external  to  the  pleuro-periioneal 
cavity — that  is  to  sav,  of  the  vitelline  membrane  nnd  false  amnion  ;  and,  secondly, 
of  a  diverticulum  of  the  sphinchnopleure  [and  hvp*?bla.*^t  pushed  out  into]  tlie  pi  euro- 
peritoneal  cavity.     This  diverticulum  is  calleil  the  allautois, 

1-  The  portion  of  the  choriitn  which  ift  formed  from  the  memhrmiei*  of  the  otmm 
ertem/tl  to  the  pJenro-peritonenl  cavity.  We  have  seen  that  in  the  formarinn  of  the 
amnion  we  had  two  layers  formed  out  of  a  redujdication  of  the  epiblnst  nnd  outer 
layer  of  the  mesoblast:  one — the  true  amnion — which  surmuuds  the  embryo  and 
encloses  a  cavity  between  it  and  the  embryo — the  amninfir  cavity;  and  secondly, 
the  fahe  amnion,  which  lies  in  ap|>osition  with  the  internal  surface  of  the  vitelline 
membrane,  and  is  continuous  at  irs  peripliery  with  the  originnl  epiblast  an<l  somato- 
pleural layer  of  the  moHoblast  which  did  not  enter  into  the  formation  of  the  ai-ea 
germinativa  ;  and  that  between  these  two  layers  there  is  a  space  (which  must  not  be 
confounded  with  the  amniotic  cavity)  which  communicates  with  the  pleuro-perito- 
neal  space,  and,  according  to  Dalton,  contains  a  semifluid,  gelatinous  material. 
The  external  part  of  the  chorion  is  formed  out  of  the  vitelline  membrane  with  the 
false  amnion,  and  its  peripheral  continuation  with  the  external  biyei-s  of  the  blasto- 
derm ;  but  the  exact  share  which  the  three  layers  take  in  its  fomintion  is  at  present 
uncertain.  By  some  embrj'ologists  it  is  believed  that  the  vitelline  membrane  during 
the  rapid  growth  of  the  ovum  becomes  attenuated,  and  finally  lost ;  by  otliers  it  ia 
thought  that  it  combines  with  the  other  layers  to  form  llie  choricm.  But,  whichever 
is  true,  at  a  very  early  period  of  gestation  cellular  processes  or  fringes  grow  outward 


'  The  shiilent  should  be  i^refii!  nnt  to  confound  this  cnvity  with  (lint  fnnned  between  the  true 
and  false  amnion,  which  coniniiini»»ie»  with  the  pleurt)-i»eriioiieal  ravitv  of  the  embryo,  This  lat- 
ter space  ought  with  more  pmprietr  to  be  called  tne  "  nmniolic  cavity."  gince  it  is  contained  between 
the  layera  of  the  amnion;  whereas  the  so-called  amniotic  cavity  is  not  reallv  between  the  layers  of 
the  amnif>n  at  all,  but  between  the  inner  layer  of  the  amnion  and  the  body  o^  the  embryo. 
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Uboa  the  ^xterual  surface  of  the  vitt^Uine  membrane,  or,  if  tliia  haus  liiiuippearefl,  from 
[ibe  outer  layer  of  the  blaatoderm,  whioli  have  hren  likened  by  Dnlton  to  tufls  of 
nK*-we<M].  They  are  at  first  desftitiite  of  ve^seU  and  are  of  simple  eellrilar  !*truciure. 
Tliese  fringes,  or  villi  as  they  subsequently  become,  cover  nl  first  the  whole  (*urface 
of  the  chorion ;  but  ae  development  progresseij  and  the  placenta  by  which  the  extent 
of  tlie  attachment  of  the  ovum  to  the  uterine  walls  is  to  he  limited  is  about  to  be 
ftirmeil.  the  villi  are  not  further  developed  over  the  rest  of  the  chorion,  but  are  con- 
in<**i  to  that  part  only  which  is  to  form  the  fcetal  portion  of  the  placenta.  They 
|ttpi\,  however,  be  recognized  all  over  the  chorion  as  abortive  processes  during  the 
whole  of  fccfal  gestation. 

ii.  The  Allantois. — This  structure  is  derived  from  the  layers  of  the  bbistodcrmic 
menibmne  which  are  internal  to  the  pleiin>-peritoneal  !*pace,  bein^  formed  by  the 
projtH'tion  of  a  hollow  bud  of  that  part  of  the  hyix>bla.st  and  8planchnopK'ure  which 
IS  mntained  in  the  body-cavity  of  the  embryo,  nwA  which,  ha  we  have  before  stated, 
U  intended  for  the  formation  of  the  intestinal  nirml  (Fig.  80,  m).'  It  extends  into 
and  through  the  plpuro-|>eritoneal  bpace,  into  the  cavity  between  the  true  and  false 
mninion,  until  it  nieete  the  latter,  over  the  internal  aurface  of  which  it  spreads.  In 
this  iliverticulum  two  arteries  and  two  veins  (the  allantoic  vessels)  are  developed.  The 
»rteriesi  are  in  the  first  instance  branches  of  the  two  primary  divisions  of  the  abdom- 
[hutl  aorta,  but  subsefiuently,  when  the  two  aortas  coalesce,  they  become  branches 
of  the  hypop:istric  arteries.  The  veins  join  the  veins  of  the  yolk-sac  and  form  the 
'■ttnibilicnl  vein.s.  When  the  allantois  meets  the  chorion,  branches  from  these  allantoic 
BMmIs  permeate  the  cellular  tuf^  or  fringes  previously  described  as  growing  from 
%e  outer  surface  of  the  false  amnion,  and  convert  them  into  vascular  villi,  which 
eventually  form  the  fcetal  portion  of  the  placenta*  (Fig.  91,  r).  The  allantois  is  the 
chief  agent  of  the  early  circulation — /.  ?.  the  duct  or  tract  along  which  the  vessels 
extend  which  convey  the  blood  of  the  embryo  to  the  foetal  chorion,  where  it  is 
[cxpoeed  to  the  inHuenoe  of  the  miitenial  blood  circulating  in  the  decidua  or  uterine 
portion  of  the  placenta,  from  which  it  imbibes  the  materials  of  nutrition,  and  to 
which  it  gives  up  effete  materials,  the  removal  of  which  iB  necessary  for  its  purifica- 
tion. In  some  animals  the  allantois  is  a  hollow  projection,  and  is  usually  styled  the 
z-aUantoic  vesicle  :  but  in  most  mammals,  and  especially  in  man,  the  external  or  meso- 
Llastic  element  undergoes  great  development,  while  the  internal  or  hypoblastic  ele- 
ment undergoes  little  increase  beyond  the  body  of  the  embr}'o,  so  that  it  is  very 
doubtful  whether  any  cavity  exists  in  the  allantois  beyond  the  limits  of  the  umbilicus, 
or  whether  it  docs  not  rather  consist  of  a  solid  mass  of  material  derived  from  the 
Diesoblastic  tissue.^  A  portion  of  the  allantoic  vesicle  within  the  body-cavity  is 
'eventaally  destined  to  form  the  bladder,  while  the  remainder  forms  an  impervious 
[icoid,  the  uraehuns  stretching  from  the  summit  of  the  bladder  to  the  umbilicus.  The 
[part  external  t*)  the  fretus  forms  the  umbilical  cord,  by  which  the  fietus  is  connected 
wilh  tfie  villi  of  the  chorion,  which  eventually  form  the  ftetal  |>ortion  of  the  placenta. 

The  Decidua. — The  growth  of  the  chorion  and  placenta  can  only  be  understood 
by  inicing  the  formation  of  the  decidua. 

The  decidua  (Figs.  ^^^  92)  is  fonned  from  the  mucons  membrane  of  the  uterus. 
Even  before  the  arrival  of  the  fecundatcnl  ovum  in  the  uterus  the  mucous  membrane 
of  the  latter  is  vascular  and  tumid,  and  when  the  ovum  has  reached  the  uterus  it 
becomes  imbedded  in  the  folds  of  the  mucous  membrane,  which  grow  up  around  it, 
uid  finally  completely  encircle  it,  so  as  to  cover  it  in  entirely  and  exclude  it  from 
the  uterine  cavity.     Thus  two  portions  of  the  uterine  mucous  membrane  (decidua) 

*  fl  would  prefer  m  gtaie  this  w  follows:  This  structure  is  develo|)t?d  lu  a  liollnw  ventml  nutjymwth 
of  ll««  hin»l»^r  ()i»rlion  of  the  priiniLive  ititebtiue  of  tJie  einltryo;  iU)  walls  ooii&ist  of  the  h>politiistic 
anil  imliini-lino-pleiiml  laycrt*  (Kit:,  -^^^i  ")  ] 

'  In  »nne  uninmlH.  (soinc  nj*  the  v&tscis  of  the  villi  of  the  chorion  are  derived  from  the  yolk-eac; 
tint  is,  the  oiiiphitl'Vineftenleric  voeel^. 

■  Imlit*»i,  it  would  api>eur,  from  the  research«8  of  ITiR,  thnl  in  the  human  embrvo  not  onlv  is  the 
tllaittois  furmcd  nniisuailr  early,  as  is  aiimitted  by  all.  hut  in  an  altogether  exceptional  manner,  not 
rriiiAJnin^  of  an  outgrowth  from  the  |xirtinn  of  the  vplnni'liiiopleure  engiwed  in  the  formation  of  the 
alimentary  t^nal,  but  l>eing;  present  from  »  very  early  jieriod  a«  a  stalk  connecting  the  poeterior 
cxtrcniity  oi  the  embryo  wiui  the  chorion. 
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are  formed — viz.  that  whioh  coats  the  muscular  wall  of  the  uterus,  deddxia  vera^ 
and  that  whicli  is  reflected  over  the  oN'urn,  dectJua  rvjifra.  The  decidua  vera  at 
the  OS  iuternum  aud  at  the  opeuings  of  the  Fallopian  tuhes  is  continuous  with  the 
lining  menibrane  of  these  canals,  the  thickening  of  the  original  mucous  membrane 
of  the  uterus  which  conveits  it  into  decidua  abruptly  ceasing  at  these  pointfl.     The 

[Fiti.  92. 


Dlap^nimiiUc  ^^ectloD  of  the  HiiiDan  Tteruf,  wlih  Embryo  in  nitu.  fhowinK  Relation*  nf  Plucenta,  et«. :  nt, 
•llaiitnir  *iiilk  ;  nm.  tnn*  nnin)'»ii:  (lit-  riKri  »fai«Ji-(l  Imririmuilly,  betwi'en  (bv  oiuiiiun  Hiiii  the  embn'n,  i%  the 
amiiionio  cavity  :  r.  cavity  of  uterus ;  i* ,  plug  nf  mucuH  In  cervix  utert;  rA.ehorlun;  rfr.decMua  ri'Hoxa:  *U, 
decidua  scr-tliw:  ffr.  decidua  vera ;  i,  lotewne  of  embryo:  u,  utublllcal  or  allantoic  artcrlea;  y,  yolk-*ac: 
If',  yolk-Btalk  (U)nget)0 

neck  of  the  uterus  after  conception  is  closed  by  a  plug  of  mucus.  The  decidua  vera 
is  fierforated  by  the  openings  formed  by  the  enlarged  uterine  glands,  which  become 
much  hypertrophicd  and  developed  into  tortuous  tubes.  It  contains  at  a  later  period 
numerous  arteries  and  venous  channels  continuous  with  the  uterine  sinuses,  and  it  ib 
from  it  that  the  uterine  ^ art  of  the  placenta  is  developed.  The  portion  of  the  decidua 
vera  which  takes  part  in  the  formation  of  the  placenta  is  calletl  the  decidua  gerotina 
(Fig,  92,  ds). 

The  decidua  reflexa  (Fig.  92,  dr)  is  shaggy  on  its  outer  aspect,  but  smooth  within. 
The  vessels  which  it  contains  at  first  disappear  after  about  the  third  month.  About 
the  fifth  or  sixth  month  the  space  between  the  two  layers  of  the  decidua  disappearaf 
and  toward  the  end  of  pregnancy  the  decidua  reflexa  is  transformed  into  a  thin  yel- 
lowish membrane  which  constitutes  the  external  envelope  of  the  ovum. 
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u:^ 


Much  additional  interest  has  been  jjivcn  to  the  physiology  of  the  decidim  by  the 
fact,  which  seems  to  he  now  established  by  the  researches  of  Dr.  John  Williams,  thiil 
eterv  discharoje  of  im  ovum,  whether  inipre*»nattHi  or  not,  is,  as  a  rule,  aocompauied 
by  the  formation  of  a  deciduu,  and  that  the  essence  of  menstruation  consists  in  the 
«epamtion  of  a  decidual  layer  of  the  mucous  membrane  from  the  uterus:  while  in 
'the  esLHc  of  ])regnancy  there  is  no  exfoliation  of  the  meml>i*iine.  but.  on  the  contrary, 
it  underjiot-s  further  development  in  the  manner  described  ulK»ve. 

The  Placenta  is  the  organ  by  which  tlie  connection  between  the  foetus  and 
nittcher  in  maintaine<i.  It  therefore  8ubservc?i  the  purposes  both  of  circubilion  and 
respiration.  It  is  formed  of  two  parts^  a,s  alremly  shown — viz.  the  maternnl  portion, 
which  is  developed  out  of  the  d<MMdua  vera  (serotina),  and  the  i\t:Ui]  portion,  fonned 
out  of  the  villi  of  the  chorion.  Its  shape  in  thr  human  subject  is  that  of  a  disk,  one 
side  of  which  adheres  to  the  uterine  wall,  wbiU*  the  other  is  covereil  by  the  amnion. 
The  villi  of  the  chorion  (or  uterine  plnccnta)  liSnKltmlly  enlarj^e,  forming  largo  pro- 
jections— cotyh'dons — which  each  contjiin  iho  ramifications  of  ve&sclj*  communicating 
with  the  umbilical  (allantoic)  arterie.^  and  veins  of  the  foetus.  These  va^mlar  tui'U 
■re  covered  with  epithelium,  and  project  into  corresponding  depressions  in  the 
muc*ou9  membnine  (decidua  veraj  of  the  uterine  wall.  The  maternal  portion  of  the 
placenta  consists  of  a  large  numoer  of  sinuses  formed  by  an  enlargement  of  the  ves- 
eelfl  of  the  uterine  wall.  Thcnc  bring  the  uterine  blood  into  cb)se  proximity  with 
the  villi  of  the  ftpttd  placenta,  which  dip  into  the  sinuses.  The  interchange  of  fluiils 
necessary  for  the  growth  of  the  foitus  and  for  the  depuration  of  the  blood  takes  place 
through  the  walls  of  the  villi,  but  there  is  no  direct  continuity  between  the  maternal 
and  fietal  vessels..  The  fa^tal  vessels  form  tufts  of  capillaries,  the  bbHwi  from  which 
is  returned  by  small  veins  which  end  in  tributiries  of  the  umltilicul  vein.  The  mater- 
iial  arteries  ojjen  into  spaces  somewhat  after  the  manner  of  the  arteries  of  the  erectile 
tis.>uc^.  These  spaces  comnnmicate  with  a  plexus  of  veins  which  aniwtomoso  freely 
with  one  another  and  give  rise,  at  the  edge  of  the  placenta,  to  a  venous  channel 
which  runs  around  its  whole  circumference — the  phrt^ntal  nt'nun. 

The  Umbilical  Cord  appeal's  about  the  end  of  the  fifth  month  after  pregnancy. 
It  ctrtisists  of  the  coils  of  two  arteries  (ttwhUt'caL  originally  nUant^nr)  and  a  single 
vein,  united  together  by  a  gelatinous  tissue  (jelly  of  \Vhart(uO.  There  are  originally 
two  umbilical  veins,  but  one  of  these  vessels  becomes  oblitenitetl,  as  do  also  the  two 
omphalo-mesenteric  arteries  and  veins  and  the  duct  of  the  umbilical  vesicle,  all  of 
which  are  origimdly  containe<l  in  the  rudimentary  cord.  The  permanent  structures 
of  llie  cord  are  therefore  furnishe*!  by  the  allantois. 

Iq  this  manner  the  human  embryo  eventually  becomes  surrounded  with  thi'ee 
tnembrunes:  (I)  the  amnion^  derived  from  the  outer  layer  of  the  mesoblftst  and  the 
p[MliI.'ist ;  (2)  the  chorion,  fonned  most  probably  by  three  layers — the  allantois  (which 
xv-  derived  from  the  inner  layer  of  the  mesobhtst  and  hyjKiblast).  the  false  amnion, 
and  jjerhap:*  the  vitelline  membrane;  and  (-^l  the  dccidtw^  derived  from  the  mucous 
membnine  of  the  uterus. 

Development  of  the  Embryo  Proper. — The  fiirther  development  of  the  em* 
hryo  will,  perhaps,  be  better  understood  if  we  follow,  as  hrieHy  as  yiossible.  the  prin- 
cipal fiict-*  relating  to  the  chief  parts  of  which  the  body  consists — viz.  the  spine,  the 
cnuiiuui,  the  pharviigeal  caviiv.  mouth,  etc..  the  nervous  centres,  the  oriruns  of  the 
the  circidatory  system,  the  alimentary  canal  and  its  appendages,  the  organs 

respiration,  and  the  genito-urinary  organ-*.*  The  reader  is  also  referre<l  to  the 
chronological  table  of  the  development  of  the  fietus  at  the  end  of  this  .seittion. 

Development  of  the  Spine. — ^^'o  bav.-  already  trace<l  the  first  steps  in  the 
fommtion  of  the  spine:  (1)  The  heaping  up  of  two  b>ngitiidinal  ridges  from  the  cells 
»»f  the  epibljLst  on  either  sirle  of  the  primitive  strcik,  so  as  to  form  a  groove,  and 
the  gradual  growing  together  i>f  these  riilges  (hmiittr  tiofS(t/,-it),  so  as  to  e<invert  the 

*Tb«  wope  of  thuf  work  rmU  iieniiilii  ihe  briefest  (»o»ible  reference  tn  thcw  subject*.    ThoHe  who 

hi 


to  slnny  the  mihiwl  of  einnryohtgy  in  more  lUtnil  are  referreil  U>  Kolliker's  Enhrii-krluutpi' 
\U,  to  the  L-hnfilenn  on  the  derelnpirieht  of  the  viLtimm  Drviins  in  die  ninth  editiun  nf  (^>uiniV 
AiM/omy^itr  to  thr  wiirk^  of  Pmt.  I>nll*in  aw\  "f  I''»:*ter  ami   nnlfiMir. 
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groove  into  a  canal^  'which  is  lined  by  epiblast,  aD<i  out  of  which  the  spiual  cord  is 
eveloped.  (2)  The  foi-raatKni  in  front  of  this  grr>ovo  of  a  (•<)ntinuotis  cellular  cord 
enclosed  in  a  >tructurelesM  sheuth,  the  notochonl  or  vhordn  JornaL'tt  (Fig.  93).  The 
noloohord  pxtends  from  the  refilmlic  to  the  caudal  exlrennty  of  the  embryo,  and  lies 
in  the  place  wliich  is  afterward  occupied  by  the  bodies  of  the  rertebne.  It  is  prob- 
ably <lerived  from  the  mesA>blaMt,  but  possibly  from  the  hypobla,**t  (Balfour),  (3)  On 
either  side  of  the  notochord  a  |>ortion  of  the  mcsoblastic  layer  \»  divided  longitudi- 
nally from  the  rest  of  the  mesoblast,  so  as  to  form  a  thick  column,  which  extends 
from  the  cephalic  to  the  caudal  extremity  of  the  embryo  on  either  side  of  the  spinal 
canal  and  notochord  (Fig.  88,  a  7);  this  is  the  protovertebral  eolum/i.  From  the 
greater  part  of  it  is  derived  the  vertebral  column,  a  small  portion  at  the  upper  and 
outer  |Miit  being  differentiated  from  it  and  eventually  fonuing  the  muscles  of  the 
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Trmnftverw*  Set^Uun  tUruu»rli  the  Uomil  Ki^gluo  of  «n  Embryo 
Chick,  end  nf  ihlnl  day  (from  Knptpr  and  Balfimr) :  Aui.  «m- 
iii'tu  :  in/t,  iuiis4'li.*-|ihiiL-.  1-1'.  rjinliim)  vi'hi :  .4o,  donml  aona  at 
the  rxiint  whiTi*  its  two  nmi*'  l»onl"  I"  join  ;  (It.  notocburfl; 
H'rf.  WninUn  (liici;  ICft.cuinnuiTxnuul  of  fornittllon  of  Woiff- 
lan  b<Hly ;  rp.  €>plblR>t :  no,  h<iiiiiLU>pIeure :  hy,  h>'poblii9t :  the 
^«ctlriii  )«K.«fH  turoitgh  the  placv  where  the  aUmeatAf)'  caiiftl 
\litt)  coiniiinnicBtcfl  with  (he  yulk-Mic. 


Cervical  Part  <»f  the  Primitive  Vertebral 
Cnliimn  awl  udJHri-nl  p«rt«  "f  nn  vinbiTO 
ol  thf  f^lxth  (lay.  shuwiug  iht-  divUinn  of 
the  primitive  vertelmil  ^'inneut*.  ((Kun 
Knlhker,  after  Kemak):  1,  I.ehorda  dor- 
Aall>  in  Us  Nhf.'Hth.  p4.>inti.'d  at  iti  upper 
end;  -'  jic'^'t^  I'J'  thrfC  ilnea  to  the  orig- 
inal IntervalH  of  ihv  prituUive  vertebra': 
a,  111  a  similar  iimiiner.  tndicAtes  the 
places  of  new  diviMJon  it)t>>  penaam-nt 
EKtdlei*  <tf  veriebm-;  r  liidicntct  tht-  bmly 
of  the  first  cervical  veriehm  :  In  ihi»  aiia 
the  next  tht>  prliiiiilve  dlvi^il)n  has  dU- 
apriearod.  a.<-  also  in  thf  lun  Inwest  reprv- 
MJiiie*!— viz.  'iatid  the"neal'«>ve:  lnthe<c 
titU'niiediatvtlu' line  uf  di\tHiiin  lusboim; 
4  pttint>  111  ilirtf  pIulV^  u>  lilt?  vertebral 
arches;  and  '>.  similarly,  to  lh^(^e  rcm- 
meoeinff  eanttltn  uf  the  siiltutl  oervcA : 
the  diitte<l  wtfiueni^  liulKlue  thew  parts 
are  the  muAciilar  ptnte?*. 


baeJc.  (4)  Tliis  column  undergoes  a  process  of  transverse  Hejrmentation  and  becomes 
converted  into  a  ntimber  of  quadrilateral  bhicks.  tho  protovrrtt^hntf  gotnitei*  (Fig.  1'4). 
The  pmcess  of  sefrnicTitation  commences  in  the  cervical  re^rion,  and  proceeds  succes- 
-sively  through  tlic  other  rcjrinns  of  the  spine  until  a  number  of  se^ncnis  are  formed, 
which  correH|K)iid  very  closely  to  the  number  of  the  jw^rmanent  vertebr.e.  (o)  These 
pix)tovertebral  somites  extend  laterally  ;  they  grow  forward  and  inward  until  thev 
meet  in  front  of  the  nottKrhortl  in  the  initMlt'  lint*,  which  they  thus  enclose;  and 
backward  and  inwanl  around  the  npinal  canal.  A^hich  they  also  enclose*.  The  noto- 
chord and  thf  spinal  canal  art*  thus  siirronmled  l»y  a  cellular  mass  ilfrived  from  the 
meeoblastic  layer,  which  constitutes  the  met?ibrfinoiis  matrijr  of  the  verte]»ne.  This 
structure  is  covered  on  its  internal  sui-face  by  hypoblast,  and  on  its  outer  by  epiblaat, 
and  presents  the  transverse  segmentation  already  described  (p.  106).  (6)  The  next 
step  is  the  conversion  of  this  primitive  niembninous  matrix  into  cartilage.  This 
takes  phii:e  probably  about  the  fourth  or  Bf\h  wiM.'k  in  the  human  embryo  (Kiilliker). 
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The  part  of  the  protovertebral  mjiuitt'H  which  has  exteudeil  backward  to  encIoAO  t!i« 
ffpiTiAl  foramen,  ami  which  eventually  ionns  the  ju'ches  t)f  the  vertcbne,  simply 
un*iergoes  a  process  »»f  chondriticjition,  mo  that  the  permanent  arches  correspoml  to 
ihe  primary  sc;^inent5  of  the  protovertebral  somites,  spaces  being  left  between  them 
for  the  spinal  nerve:*  ami  puifflia  to  jrrow  out  from  lite  s]»inal  cord.  But  a  some- 
»hai  more  complex  change  g«x«  on  in  the  portion  of  the  protovertebral  somites  wbich 
enclose^  the  notochonK  and  which  is  destineii  to  form  the  bodies  of  the  vertebne. 
Heri'  each  one  of  the  protovertebral  ;tco:ments  umhTgoes  a  seeoiid  transverse  division 
thr>iu^h  its  centre,  ami  in  the  interval  which  ii*  left  between  these  secnndary  .se^men- 
taiioiw  the  fibroua  struetiire  of  the  intervertebral  disks  is  formed.  The  half-segment 
of  the  original  protovertebral  twmites  on  either  side  of  this  secondary  segmentation 
joini*  with  the  segment  above  and  below  and  nndcrgoc?  chondrification,  and  thus 
fonns  the  basw  of  tbi*  future  IhmIv  of  a  vertebm.  Each  cartilaginous  body  of  a  ver- 
tebra ift  f(»rme<l  therefoie  out  of  half  an  original  protovertebral  plate  joined  t*^  the 
half  of  another  plate  abi>ve  i>r  below  it,  as  the  ca.se  may  be.  (7)  The  nolouhord 
cNiiitained  in  the  centre  of  this  chondrilying  mass  does  i»ot  continue  to  grow,  but 
iKHMmes  in  the  human  subject  relatively  smaller,  so  a^,  at  last,  to  form  a  mere  slen- 
dier  thread,  except  opposite  the  seccmdary  segmentations;  that  is  to  say,  corre- 
■  /  to  die  intervals  between  the  bodie,s  of  the  |.>ermanent  vertebne.  Here 
its  tliickenings  which  are  supposed  by  some  to  form  the  central  pulp  of  the 
miervcrtehral  <lisks. 

The  further  development  of  the  vertebrpe  and  the  ossification  of  this  cartilaginous 
stmcture  are  described  in  the  body  of  the  work. 

DevelopiBent  of  the  Granium  in  General,  and  the  Face. — We  have  neen 
that  tlie  first  trace  of  the  emliryo  consi.sts  in  the  formation  of  a  longitudinal  fold  of 
the  epiblast  on  either  side  of  a  me^lian  groove,  and  that  these  folds  i>r  ridges  growr 
backward  and  meet  in  the  median  line,  thus  forming  a  canal.  Tbi.s  canal,  at  the 
cephalic  extremity  of  the  embryo,  is  dilated  ami  forms  u  bulbous  enlargement.  The 
bulbou.s  enlargement  soon  expamU  into  three  ve.sicular  dilatations,  which  are  known 
M  the  three  primaty  cert'bm!  venicleg^  from  which  all  the  different  parts  of  the 
ecicepbalou  are  pre-^-'ntly  to  l>o  developed.  The  most  anterior  of  the  three  forms 
the  optic  thalamus,  whilst  a  hollow  projwtion  from  it  forms  the  corpus  .striatum  and 
the  cerebr.il  hemi^pbercv^ ;  the  middle  one  fonns  the  tiibercula  (piadrigemina  ;  the 
p«i>)t^rior,  the  medulla  oblongata.  The  prinmry  cerebral  vesicles  are  at  this  time,  of 
c<Mjr«e,  hollow,  and  tlieir  cavities  freely  communicate 
with  each  other  at  the  |)oinls  of  constriction.  As  the 
ctnbrvo  grows  the  cerebral  vesicles  become  twice  bent 
flirward  on  their  own  axis  (Fig.  1*5.  and  Fig.  1*0,  a  and 
B).  The  upper  or  posterior  curvature  is  called  the  cert*- 
bnil ;  the  lower  or  anterior,  tlie  frontal  protuberance. 

Thus,  we  have  a  triple  cavity  (see  Fig.  !♦♦>,  A,  where 
the  three  cavities  are  marked  c,  nn\  and  mo)^  lined  by 
cpiblast  and  covered  by  the  same  structure.  Between 
xhv^v  two  Inyers  of  epibla>t  a  layer  of  niesobhist,  de- 
rive<l  from  the  protovertebral  plates  of  the  trunk,  is 
prolongtnl  and  sprea<ls  over  the  whole  .surface  of  the 
cerebral  vehicles.  From  tliese  siructures  the  cranium 
and  its  contents  are  deveh>ped.  The  external  layer  of 
theepiblast  forms  the  superficial  epithelium  of  the  scalp. 
The  int»«obla>)tic  layer  forms  the  rnie  skin,  the  blood-ves- 
»fU.  mnwrlcs.  connective  tissue,  bones  of  tlie  skull,  and 
'  uiw  of  the  brain.     The  layer  of  epiblast  lining 

;y  forms  the  nervous  substance  of  the  encepha- 
loti,  while  the  cavity  itself  constitutes  the  ventricles. 

The  upf>er  end  of  the  notochord  terminates  at  its  cephalic  end  in  a  pointed 
extreinitv,  which  extends  as  far  forwjinl  as  the  situation  of  the  future  body  of  the 
flpbeuoid  bone,  and  is  there  imbe«ldeil  in  a  mass  of  tissue,  the  ''investing  mass  of 


LonietitKlliml  Si'cUon  of  the  Hriid 
of  un  Kmbn'o  four  weekM  <>lrt, 
scpii  froiD  tlie  iu'>i<K-:  1.  ocular 
Tt^icle :  '2.  optic  nervf  Hfttl^riwl 
om;  3,  fore  brain;  4,  Intvrme- 
dUrv  hmln:  5.  middle  bruin:  n. 
hiiiiffr  brain;  7,  nttvT  bmlii:  a. 
anirrinr  i>firiion  of  the  ti-iit4ir1iim 
rerptx-HI ;  '.»,  lis  tflu-rnl  (mrilun  In- 
lervt^ulns  beiwevn  N<w.  4  iiiiij  ft; 
10.  the  |ibar>'iifn*dl  rurve.  li»*nl 
into  a  rul-de  tsnc:  11,  Uiv  nudl- 
lury  vesJfle. 
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Rathke-"     This  moHA,  derived  from  iuL'S(»l*laatic  tissue,  becomes  cartilaginous,  and 
fi-om  it  is  developed  the  basi-occipital  and  hasi-spbeimid  hntios;  and  b>'  latenil  ex- 

[lansioiiH  from  it  the  oecipi- 
tals,  tlie  greater  wiiigp'  uf 
the  sphenoid,  and  the  peri- 
otic  maA<t  of  cartilage  >ur- 
miuiding  the  prirniiiT  audi- 
tory vesielcs.  From  the 
front  of  the  investing  nuit^ 
of  Rathke,  wliich  corre- 
sp>onds  in  position  to  the 
future  dorsum  sellir.  rwo 
lateral  bars  are  direi-ted 
fctnvard,  enclof*ing  a  i?]>aee 
wiiich  fonns  the  pituitary 
fossa,  in  ^vidcb  the  pitui- 
tary body  is  eventually  tle- 
veloped.  Th  e^  bar»  are 
named  the  trabecule  crunii, 
and  extei»<i  as  far  forwarii 
as  the  anterior  extremity 
of  the  head,  where  they 
e<  lu lest- f  w i t  h  each  ot h er. 
From  them  the  j)resphe- 
nr)id  and  lateral  masi*es  of 
the  ethmoid  arc  developed; 
and  fnnu  ibuir  coalescence 
a  process  is  prolonged 
downward  to  form  a  |M)r- 
tion  of  the  framework  of 
the  face,  hereafter  to  be 
described.  From  the  jire- 
sphenoitls.  whirh  are  devel- 
oped from  these  trabt'cuhv, 
a  lateral  expansion  tukc9 
jducc,  which  fonus  the  or- 
oito-sphcnoid  orle8*w»r  wings 
of  the  sphenoid,  enclosing 
the  optic  foramen. 

The  |K)rtion8  of  the  base 
of  the  skull  above  enumer- 
ated are  i'ormed  from  carti- 
lage;  tlie  remaining  parts,  comprising  the  vault  of  the  skull,  are  of  meml^ranous 
fonnation. 

The  head  at  first  consists  simjdy  of  a  cninial  cavity,  the  face  being  subsequently 
developc^l,  in  llie  manner  now  to  be  descrilnMl.  hy  a  series  ot'  aivhes  with  clefts 
between  them  (Fig.  i>T).  It  is  usual  in  our  textbooks  tu  deseribe  the  arches  as  a 
serii-s  of  pR»cesses  which  jut  out  and  grow  downward,  inclining  tnwanl  each  otlier 
until  they  meet  in  the  middle  line  and  thus  fonn  a  series  of  inverti^l  arches,  whilst 
the  eleft*s  are  the  spaces  left  betwxMMi  these  |Miirs  of  prwesses.  This,  however,  is 
scarcely  the  tnie  descri|>tion,  ami  leads  rather  to  the  false  impression  that  the  arches 
are  formed  by  proccss<_*s  budding  out  fn»m  the  end>rvo,  much  in  the  S4iinc  way  as  the 
extn»niilies  do,  and,  like  them,  are  free  on  every  side.  What  would  appear  rather  to 
be  the  case  is  that  the  clefts  arc  first  forme<l.  and  that  the  arclies  consist  of  a  thick- 
ening of  the  tissue  on  either  side  of  the  clcrt.  The  arclies  thus  formeil  may  be 
divided  into  two  nets,  according  a^*  they  are  placed  in  fr<mt  or  behind  the  buccal 
cavity  or  mouth,  the  former  being  known  as  the ptw-ora I .  and  the  latter  as  the  />(*«f- 


4 


Vefti'*nl  Socilon  of  the  Head  In  tjirly  Embry^^  "f  ihe  RnbbU  imfipniflor] 
frum  N[lUiiilkovk'<>l:  A,  fpfim  tin  «finhr>((  of  ilvf  miUltnL-iun  l"ii»r;  B. 
fniiii  un  eiolirjn  of  six  mitliinetfo  btrw.  (',  verUcal  strtion  nf  lh<.*  nii- 
lurior  omJ  of  the  uottK-horcI  ami  pltultury  li«nly  otc,  fMm  an  embryo 
sixiccn  milllnii-tor^lriiiK-  In  A  Hit-  fHiuial o[fenin)£  in  still  clo)*ed:  lu  u. 
il  in  funiU'O  :  r,  univrior  cerebral  veclpU';  ntr.  rm'K>-cereliruni ;  m'».  me- 
ditttu  olilotiRiiU;  CO.  comt'ouji  Inycr;  m,  modullury  layer,  i/.  infiiii- 
dihtilum;  of/i,  amnion ;  *;>c,»pheiio-fthint»iiluI ;  ftr.  c'<*iitml  (doreuni  sel- 
lipl.und  *jx).i-pht.'n«i-«<cfli»ltnl  imn^  >*{  the  l«ifl.'>».'ranll ;  A, heart;/,  iinte- 

ri«^>r  ••■''" IV  of  jiriiniiivu  iillmentary  i-niial  ami  uponint;  daicrj  of  the 

ftiii'  lir  in.rllon  fif  pHniitlve  Inlrfrtln**:  thn,  ihalamtu;  p', 

cIm-  mf  (lu-  involutetl  {Mrt  of  the  piiulun'  t^tMly  ipj/):  ch. 

noLvi.;.   ..:.  ,....  phuryujL. 
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or  in$eeral  arehes.  Four  clefls  on  each  8ide  tippcar  laterally  in  the  unflifferen- 
tiated  somalf>8|jlant:hno-plcural  wall  of  tlit*  fore-gut,  and  between  tbera  thickenings 
occur  which  ultinirttely  meet  and  fuse  in  the 
mi'lrile  line,  ami  alwne  are  connected  with  the 
Mivcsstinj;  maw*.  The.-^e  are  the  so-called  ptwt- 
o™l  visceral  arches.  Differentiation  of  tissue 
occurs  from  al>ove  downward,  and  curtilage  is 
formed  id  thcin  in  connection  with  the  invest- 
in^f  mase).  Tlie  first  jK»»i-oml  arch  has  no  cleft 
in  front  of  it.  but  forms  a  rim  in  front  of  the 
fore-gut.  The  pne-oral  arches  are  fornied  in 
much  the  *ame  way  by  local  thickeninu;,  in 
which  differeniiatiou  of  tissue  ond  formation  of 
cartilage  proceed  in  a  direction  forward  and 
downward  from  the  iuveriting  ma.'^. 

The  prar-ffrai  or  maxilhrtf  arch  unites  with 
the  fronto-nngnl  process.  The  latter  consists 
of  three  plates,  a  ceiitnil  mngle  one  and  two 
lateral  ones.  The  cmtnd  is  called  the  "  mid- 
frontal  "  proce.Hs.  It  is  prolonged  downward 
and  forward  from  the  middle  of  the  base  of  the 
*k«ll,  from  the  |K)int  of  coalescence  of  the  two 
rrabecuho  cninii,  and  from  it  the  septum  of  the 
iio(s«!  is  develo|K.M.I.  It  is  frt.'e  in  fn.mt  and  be- 
l»>w.  but  behind  it  is  unitetl  with  the  coalesced 
|tortion  of  the  trabecular,  which  therefore  prob- 
i^Mv  Aiiiiists  in  the  formation  nf  the  s<!ptum  nasi, 
'ao<L  in  addition,  of  the  promiuetit  part  of  the 
fiiturp  nose.  The  Utteral  plates  of  the  fronto- 
itMJ'al  process  are  separated  from  the  central  one 

by  a  depression  or  furrow  on  cither  side;  these  furrows  form  the  primary  nasal  pita 
i»r  foASi«.  The  lateral  plates  project  *lownward  parallel  to  the  mid-pnx'ess  for  a 
certiiiu  distance,  and  then,  curving  Inwaith  unite  with  it,  thus  shutting  off  the  nasal 
fosiue  troin  the  rest  of  the  face.  The  lateral  masses  of  the  ethmoid  and  lachvyraal 
boner*  are  develope<l  in  the  lateral  plates,  and  by  their  union  with  the  mid-frrmtal 
pmceNS  thev  form  the  intermaxillai'y  bone  and  the  lunula,  or  central  part  nf  the 
up|K*r  lip. 

The  ntuxillttrt/  processes  spring  from  the  base  of  the  skull  farther  buck  than  the 
front*>-naAal,  and  at  their  origin  are  closely  cx)unecled  with  the  first  |H)st-oral  or  vis- 
ceral arch.  They  descend  for  a  short  distance,  forming  the  outer  wall  of  the  orbit, 
in  which  the  malar  bone  is  deveIop)e*l :  they  then  incline  inward,  and,  meeting  the 
lattu^  plate  of  the  fronto-nnsal  process,  form  the  floor  of  the  orbit  and  shut  it  off 
fmm  the  rest  of  the  face;  then,  continuing  their  course  downward  and  inward,  they 
join  the  mid-frontal  process,  and  with  it  complete  the  alveolar  arch  and  the  superior 
maxillary  hone.  Finally,  palatal  processes  are  formed  by  an  extension  of  the  inner 
sides  o(  this  arch  ;  these  coalesce  with  each  other  in  the  median  line,  thus  separat- 
itig  the  ukvity  of  the  mouth  from  the  na^al  fossae,  and  completing  the  palate  lu 
fnjftt,  however,  the  [talatal  pi-ocesses  do  not  join  with  the  mid-frontal  process,  but 
Ik  chrft  is  left  which  constitutes  the  naso-palatine  canal. 

The  poxt'ortil  arches  are  ^\c  in  number  in  the  Amnioia,  and  of  these  the  first 
only  U  concerned  in  the  formation  of  the  face  propt»r,  for  the  lower  jaw  or  mandible 
ifi  ue%'eloped  from  it,  ami  hence  it  is  called  the  mandihuhfr  arch.  Ihe  secnnd  forma 
the  upper  part  of  the  hyoid  bone,  and  is  therefore  name<l  the  hifvid  arch.  The  third, 
in  which  the  remainder  of  the  hj^oid  bone  is  formed,  and  the  remaining  two,  corre- 
npfjnd  to  the  arches  which  in  atjuatic  animals  form  the  gills,  bur  which  in  the  Amni- 
Ota  never  do  ho.  They  are  appri>priately  nanit'd  htuttwhittK  a  name  which  was  pri- 
marily given  to  the  whole  series  by  lUthke,  who  first  described  them. 


Face  of  an  Embryo  of  iwenly-tlvc  i'»  twrnty- 
cIkUi  ilay«  i luaKutfifil  1^  timua.:  1.  rrnntol 
nnimlnence ;  %  3,  rteht  fln<l  left  uIftn*tory 
loti&ir;  4,  lureiior  mnxlUury  tuW-rclu^.  tiiiUiil 
in  Die  mlJillo  liny;  6.  mpcrior  niuxlUnry  m- 
bvrvles;  rt.  iiioUtb  or  frtm:t!»;  7.  wc^int  phn- 
ryiigral  a.ri-h;  f.  UUrU ;  *t.  ruurtli:  10,  prlui- 
itlvu  ocuUir  vtisidti;  11,  priuiiitvc  auuiuiry 
veslolu. 
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The  deeper  part  of  the  first  or  mandibular  airh  contains  a  transitory  cartilaginous 
rod  wliieh  hn^^  long  Won  kneiwn  as  tlie  '"ciLrtiln;;^  of  Meckel,"  from  the  posterior  end 
(jf  wluih  t-iic  iimlk'Urt  is  formed,  while  its  middle  portion  is  converttMi  into  the  inter- 
nal lateral  li^rittiient  of  the  lower  jaw,  and  its  distal  end  entere  into  the  formation  of 
the  syuipliysis  jind  porluips  of  the  body  of  the  bone. 

Between  the  mandibular  arch  and  the  j>nc-oral  arch  the  buccal  CHvity  or  month 
is  formed  ;  this,  therefore,  is  lionnded  by  tlie  pne-oml  and  ]>ost-oral  arches,  and  its 
walls  consist  of  mesoblastic  tisstie  lined  by  epiblast.  It  is  at  first  (|nite  distinct  from 
the  up])er  part  of  the  aliment-iry  canal,  which,  as  we  shiill  hereafter  see,  is  formed 
by  the  inner  or  sphinchno-plenral  layer  of  the  mesoblast  nn<l  tite  hypoblast,  the  two 
cavities  being  separated  by  all  the  layers  of  the  bla-stodemiic  mcmbrnne.  A  com- 
munication between  the  two  is,  however,  gradmilly  effected  by  the  fusion  of  the 
anterior  end  of  the  primitive  alimentary  cavity  [witli  tlie  biiuh'r  portion  td*  the  epi- 
blastic  involution  from  which  the  month  is  forniud]. 

The  second  |>08t-oral  arch  {hi/oifi)  is  chiselv  united  with  the  first  at  its  origin.  It 
fomis  the  incus,  the  stylo-hyoid  ligament,  nTul  the  le^iser  comua  of  the  hyoid  bone. 

The  third  arch  {(ht/ro-hr/oid)  forms  the  greater  cornua  and  body  of  the  hyrdd 
bone,  and  supports  the  rudiment  of  the  thyroid  cartilage  and  thv  rest  of  the  larynx. 

The  fourth  and  fifth  arches  enter  merely  into  the  formation  of  the  soft  parts  of 
the  neek,  and  do  not  give  rise  to  any  special  organs. 

Between  eaeli  of  these  visceral  arches  are  clefts,  four  in  number,  which  nin 
through  the  tissues  of  the  neck  to  the  cjivity  cd'  the  pharynx:  the  first  ]icrsists, 
though  only  in  a  portion  of  its  extent,  forming  the  Eustadiian  tube,  the  meatus 
auditorius.  and  the  tympanic  cavity.  The  other  fissures  arc  wludly  dosed  by  the 
sixth  week.' 

Development  of  the  Nervous  Centres  and  the  Nerves. — The  medidlary  gnxive 
above  described  (p.  10/>)  picsents,  about  the  third  week,  three  dilatations  at  its  upiwr 
end,  se]>anited  by  two  constrictions,  an<l  at  its  posterior  part  another  dilatation,  called 
the  rhowM(hl  fn'uifM.  Soon  afterward  the  groove  becomes  a  closed  cnnal  {vitthiUnry 
crtrt^i/)and  a  sof\  blastema  lines  it,  exhibiting  corresponding  dilutatious.  This  is  the 
rudiment  of  the  cercbm-spinal  axis.  As  tlie  embryo  gntws,  its  ccphrdir  part  becomes 
more  curved,  and  the  three  ddalations  at  the  anterior  end  of  the  piiiiiitive  cerebro- 
spinal axis  bci^ome  vesicles  distinctly  separated  from  each  other  (Fig.  1'5).  These 
are  the  cerebral  vesicles — anterior,  middle,  and  |x)sterior.  The  anterior  cerebral 
vesicle  (situateil,  at  this  period,  quite  below  the  miildle  vesicle)  is  the  rudiment  of 
tl»e  third  ventricle  and  of  the  parts  surrounding  it — viz.  the  optic  thalami  and  all 
the  jmrtxS  wjiich  form  the  fhior  of  the  third  ventricle.  The  middle  vesicle  rei»resents 
the  aqueduct  of  Sylvius,  with  the  coqH)ni  (piadrigeniiua.  The  jwisterior  vei*icle  is 
develo|>e<l  into  the  fourth  ventricle,  and  its  walls  form  the  pons  Varolii,  medulla 
oblongata,  and  the  pans  in   the  floor  of  the  fourth  ventricle. 

At  an  early  period  in  the  ilevLdupmeut  of  this  primitive  bniin  a  protrusion  takes 
place  from  the  anterior  vesicle,  which  is  at  first  simple,  but  soon  becomes  divide*! 
into  two  parts  by  an  antej*o-posterior   fissure.     These  expand   laterally,  and   the 


*  The  relaliuiu  of  ihes*©  pharyn^'enl  arches  to  the  cranial  nervet*  are  of  the  givalesl  interwt  in  « 
morphological  poinl  of  view,  but  are  hnnlly  yet  qnile  Hetlled.  Prof,  Parker  has  lately  fle»icril>e<i  the 
CH^iliL'atioii  of  the  skull  ua  proceed ing  from  five  an-lies — a  pnL'-oral  ami  four  {iharyiigenl  or  |H>bl-oral. 
the  iHHit-orul  K'iiitf  tht;  niniidilmlar  or  inferior  niaxillary;  llie  hyoid;  llie  tliyru-hyoid ;  and  the 
fourtn,  which,  jw  nbctvi*  sLiiied,  \\:\a  no  romnnnt  in  the  Hlcelt'ton.  The  fifth  crunial  nerve,  ihe  fncial, 
and  the  ;»lt»*io-phAryi)t:eat  have  deliniie  relations  to  these  arched,  each  dividing  w«  that  ii»  anterior 
and  I'listtoriiT  ilivi»iioii».  eriihracv  llie  t'lufl.  or  sire  dislril>iileil  nii  the  "  har»,"  u»  Pnifesstir  I'arker  (."alls 
them,  whii'h  iHxind  the  cli-fl.  Thus  the  front  <iivirilon  of  the  irigemtnuR  ir  dintrihtited  in  fnmt  ni  the 
bucctd  cleft  on  the  pnc-oml  arch,  and  iti^  posterior  divifiion  on  the  fir^t  phar^'n^^'ea)  nr  mandibular; 
the  faeiiil  aemb)  its  auierior  division — repri'Mfnted  in  the  niulnre  condition  by  the  <-horda  tympani — 
in  front  nf  the  Kustachiati  fiiwure  Mhe  reiimins  of  the  Hrnt  cleft)  lo  the  utiindibulnr  an'h,  while  its 
descending  tininc-hes  j^o  lo  the  hyoid  arcli ;  tlie  i;1o8Mt-pliarynpeal  tiends  i(^  lingual  jionion  to  ihe 
)iyoid  arch,  while  itn  pliuryuf^eid  part  is  distri)>nled  lo  tlie  thynn-byoid. 

Tluwe  pelations  are  excewlinKly  siipg^estive.  and  the  method  of  inquiry  nuwt  fniitfiil  in  pmtiiiw 
for  the  hif^her  anatomy,  wbidi  ainib  at  uniting  into  one  plan  all  the  various  forms  of  ova  utid  the 
animal!!  developttl  front  them;  but  ha  yet  ibeM?  relation^  are  hardly  Mifficicntly  edtablishe*)  in  fact 
to  be  ninde  a  necetabary  jHirt  of  s^^holaBtie  leaching. 
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cerebral  heinii»pberes  and  corp<>ra  striata  are  developed  frc«n  lliern.  From  the  fore 
iiarl  of  the  [Mxsferior  cereliral  vesicle  a  similar  protrusidii  titkes  place,  foniiiag  tlie 
rudiment  of  ilu;  cerebellum.  In  consequence  uf  tLei;e  proirusiona  or  outgrowtlis 
taking  place,  the  three  primary  cerebral  vesicles  are  now  converted  into  six  per- 
vuuient  rudiments  of  the  bnilri  and  me<lulla  oblongiita.  The  anterior  jmrt  of  the 
original  anterior  oerei>nil  ve-iicle  (fore-braiii,  PrnsiMM-ephahui ).  nnw  dividi-d  into  two, 
■conslituit.'^  the  cerebral  lieniispheres,  corpus  ciillosuui.  coriMua  striata,  fttrnix.  lateral 
rentricles,  and  olfactorv  hulbs.  These  parti-  lie  at  Hrsi  tpiite  C4iveRMl  and  uoncealed 
bj  those  formed  fn)m  the  middle  primary  vesicle  and  by  the  optic  thahimi,  which, 
with  the  optic  nenee*,  the  third  ventricle,  and  the  parts  in  its  floor,  are  furnisbc*!  by 
the  posterior  portion  of  the  anterior  vesicle  (inter-brain»  Thalameneephalon).  By 
the  tblrtl  month,  howt-ver,  the  hemispheres  have  risen  alxivo  the  optic  thalamic  and 
bv  the  sixth  month  above  the  cerebellum.  Fissures  are  seen  on  the  surface  of  tlie 
hemisphert^s  at  the  third  month,  but  all  except  one  disup|>ear.  This  one  fK?rsist8, 
and  forms  the  fissure  of  Sylvius.  The  pcnnanent  fissures  for  the  convolutions  do 
not  form  till  alwut  the  seventh  or  eighth  month.  The  middle  cerebral  vesicle  (mid- 
brain. Mesencephalon)  is  at  tirst  situate^!  at  the  summit 
of  ihe  an;:le  .showa  on  Fig.  95.  It.s  smootli  surface  is 
(nxm  divided  by  a  median  and  transverse  groove  int^i  four 
tnbercles  (lul>ercula  i^uadrigemiiia),  which  are  gradually 
covered!  in  by  the  growth  of  the  cerebral  hemispheres. 
Its  cavitv  diminishes  as  its  walls  thicken,  and  contracts 
to  forui  the  aqueiluct  of  Sylvius.  The  crura  cerebri  are 
also  fonni^  from  this  vesicle.  The  third  primary  cerebral 
ycificle  at  an  early  period  (hetween  the  ninth  and  twelfth 
Week)  consi?^ts  of  the  hind-hmin.  or  Kpencephalon.  fonn- 
in^  tbe  cerebellum,  pons  Varolii,  and  anterior  part  of  the 
fourth  ventricle :  and  of  the  after-brain,  or  Metencephalon, 
which  forms  the  medulla  oblongata,  with  the  rest  of  the 
fourth  ventricle. 

The  development  of  the  pituitary  body  has  of  late 
receive*!  mu<'h  attcutitm.  and  important  questions  of 
moq)hology  are  connected  with  it.  The  description 
which  is  now  accepte<l  regards  the  pituitary  bo<ly  as  the 
pUc«  of  meeting  of  the  epiblast,  hy|>obla^t,  and  meso- 
blast  at  the  extremity  of  the  noiochoni  ;  it  contains  rudi- 
ments fr»jm  each  (tf  these  sources,  or  at  least  from  the 
epiblast  ami  hy[Kjblasl,  for  Hie  mesoldastic  elementji 
denvetl  from  the  chotnla  dorsalis  are  now  said  early  to 

become  displaced  ami  to  disappear.  At  the  |>oint  where  the  notochord  terminates 
anteriorly  the  medullary  layer  of  the  epibla.^Jt,  or  that  from  wliich  the  central  ner- 
vous system  is  developeil,  is  reflectc<l  downward  to  fonn  a  little  pouch  (Fig.  iMi,  c, 
if) — the  iitfnntliftuhiitt.  At  the  sjiuie  time  the  bypobla.st  passes  upward  froui  the 
pharynx,  or  up()er  end  of  the  primitive  intestine,  to  form,  along  with  the  common 
layer  of  the  epiblast,  ii  similar  pouch,  which  becomes  closed  and  converted  into  a 

flaudular  body,  the  anterior  jHirt  (»f  the  pituitary  body  or  ht/pop/n/Htn  (Fig.  !H>.  r.  f*i/). 
he  end  of  the  notochord  lies  at  first  between  the  infundibulum  and  the  hypophysis; 
but  it  is  believed  that,  as  the  hy|iophysis  becomes  closed  off  and  sepnrated  from  the 
pbarvnx,  the  two  parts  of  the  pituitary  body  are  carrier!  backward  Jind  upward  from 
off  the  end  of  the  notochord,  so  as  to  leave  the  latter  stranded,  as  it  were,  below  the 
pituitiiry  foss;i.  Others  refer  the  hy|>ophysjil  part  of  the  pituitary  Iwidv  to  epihlnsTie 
elements  derived  from  tlip  buciud  pari  of  tlie  cpihlast  only,  and  so  connwt  its  devel- 
omaent,  not  with  the  pharynx,  but  with  the  mouth  and  the  anterior  |M>rtion  of  the 
skull.  The  4piesti/m  is  an  obscure  one,  but  its  main  interest  is  to  remind  the  reader 
that  this  [>eculiar  appendage  to  the  brain  forms,  in  an  earlv  condition  of  the  fictus. 
the  meeting-point  uf  the  p<u'tions  of  the  ovuiu  Umn  which  the  nervous  centres,  the 
alimentary  canal,  the  mouth,  and  the  base  '.if  the  skull  are  develo|»e<l ;  and  that  its 


£«Tt]un  of  thf  Medulla  in  the 
Cvrrlcal  Rii^on,  ni  (itx  weeks 
<uuiKiiiflt'<l  ^'  uiamvlers):  I, 
t-vnini!  cuiml ;  *.',  it*  cplthe- 
Uutii ;  '<,  fniffr1''<r '_-niy  mnftrr: 
4.  \     '    :  ■  (in- 

t«  '  ■rior 

I    :  1  l.y 

till.'  t'].jwM'iniiii  'iiiiv ;  ',.  an- 
icriur  c'.hiinii:  k,  hitL'ral  col* 
iiniii:  1»,  jMwterinr  fiilumii;  10. 
«ntiTlor  ru»tM-,  11,  pur^icrlor 
fuot*. 
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development  has  some  connection,  as  yel  imperfectly  underatood,  with  that  of  these 
or  some  of  theiH?  great  sections  of  the  brxly.* 

When  the  medullar^'  gn>ove  in  first  clo.'*cd  the  foetal  spinal  maiTow  occupies  the 
whole  of  it,  and  presents  a  large  central  canal,  which  gradually  contracts  in  con- 
aeqnence  of  the  thickening  and  rapid  growth  of  the  epiblast  around  it.  This 
increase  in  thickness  takes  place  princi|>ally  at  the  sides,  so  tliat  eventually  the 
central  canal  ac<|uires  on  section  the  appearance  of  a  slit.  Eventually,  the  tWM 
sides  join  in  the  middle,  imd  the  original  ciiiihI  is  divided  into  two — an  nnffn'or, 
which  becomes  the  central  pennanent  canal,  which  in  iifter-life  is  no  longer  per- 
ce]>tible  to  the  eye,  though  it  is  still  visible  on  microscopic  section  ;  and  a  potttrriftr^ 
which  becomes  tilled  ahoijt  the  ninth  week  with  a  septum  of  c<tnnective  tissue  from 
the  pia  nuiter,  and  fonns  the  posterior  fissure  of  the  cord. 

About  the  fourth  month  the  spinal  column  begins  to  grow  in  length  more  i'apidlv 
than  the  medulla  spinalis,  s<i  that  the  latter  no  longer  occupies  the  whole  canal. 
The  cord  is  coui|»ostMi  at  first  entirely  of  unifonn-looking  cells,  which  soon  separate 
into  two  layers,  the  inner  of  which  forms  the  epithelitmi  of  the  central  canal,  while 
the  outer  forms  the  central  gray  substance  of  the  tninL  The  white  columns  are 
formed  later;  their  rudiments  can  be  detected  about  the  fourth  week,  and  some 
embryologists  believe  that   they  are  developed  fmm  the  mesoblast. 

The  cerehrul  and  spinal  membranes  are,  nccttrding  to  KoUiker,  a  pniduction  from 
the  pitttovertebral  ilisk-^,  and  are  recogni/.able  iibout  the  sixth  week.  As*  the  fissures 
separating  the  segments  of  the  cerebro-spintd  axis  ajtpear,  the  nieud>r:ines  extend 
through  them  and  the  pia  mater  passes  into  the  cerebi*al  ventricles.  Bischoff, 
liowever.  <iesenhes  the  pia  mater  and  arachnoid  «s  developed  fron»  the  cerebral 
ve**icles,  so  that  the}'  arc.  according  to  him.  fonued  in  the  position  which  they  jH?r- 
nuinently  occupy. 

The  Nerves. — The  nerves  are  develope<i  as  secondary  growths  in  the  mesoblast. 
The  spinal  uen-es  are  developed  as  follows:  Along  either  siile  of  the  niilinientnry 
spinal  cord,  close  to  the  point  of  involution  of  the  epiblast  in  the  median  line,  a 
series  of  cellular  swellings,  constituting  the  ncnral  cresU  appear,  corresjM)uding  in 
number  to  the  nunil>er  of  the  spinal  nen*es.      They   are    the    rudiments   of    the 

some  animals  the  swellings  are  con- 
ores.  They  at  tii-st  consist  eniiivly  of 
cells,  and,  growing,  bt'come  diflcruittiatcd  into  a  narrow  part  or  ixmu.  a  thickentMl 
portion,  the  ganglion,  and  beyond  this  a  .<*econd  narrowed  portion,  which  joins  the 
anterior  rf)Ot  to  fonn  the  nerve  itM'lf.  The  root  gradiuilly  changes  its  phice,  and, 
instead  of  arising  from  the  sjdnal  cord  close  to  the  mclian  line,  gradually  shifts  its 
pjsition  toward  the  lateral  wall  nioit'  anteriorly.  The  ariterior  roots  are  also  out- 
growths from  tbe^fiinii!  conl.  Tbfv  iipjiear  later  than  the  |»osterior  roots,  and  arise 
from  the  latend  wall  in  the  first  instain-e.  and  then-fore  do  not  shift  their  position. 
The  two  roots  gnidually  converge  and  unite,  and  from  the  point  of  union  the  nerve 
grows  toward  its  peripheral  tennination.  The  cellular  structure  of  which  it  is  com- 
posed disappisirs,  and  fibn»s  fii-st  make  their  npjM'a ranee  in  the  anterior  roots.  Most 
of  the  cranial  nerves  are  developed  in  the  sauu'  luuiiner  as  the  pf)slerinr  roots  of  the 
spiniil  nerves.  The  first,  thinl.  fifth,  the  fachd.  the  auditory,  the  glosso-phar^'ngeal. 
and  the  pueumogastric  arise  from  a  series  of  dnrso-lateral  swellings  on  the  cephalic 
portion  of  the  embryonic  cerebro-spinnl  nenous  system.  As  in  the  spinal  nen'es, 
the  swelling,  which  shows  some  traces  of  differentiation  into  root,  ganglion,  and 
peripheral  portion,  gmdusdly  changes  its  point  of  origin,  so  as  eventually  to  become 
attached  at  a  much  lower  level.  With  regard  to  the  mode  of  origin  of  the  fourth, 
sixth,  spinal  accessory,  and  hvfKiglossjil  we  possess  no  exact  knowledge.     Ii  must  be 

*  \\  would  prefer  to  state  thiB  m  foUow»:  The  epiblast  of  tlie  l>aok  part  of  the  roof  of  the  oral 
invniriniiiion,  where  a  hollow,  8n«riiliir  portion  of  the  oml  epililuHi  U  comlricieil  ofT  niiil  Hi^tCA  wuh 
the  median  infnndihiilsr  pnx'ew  of  the  fl'xir  of  the  l>rain  (Kiu-  ••*>.  c,  if],  is  developed  into  the 
pitnitnry  )>ndy  or  hypi^phvHiA.  The  fusion  of  the  infiindibnhiin  with  the  involution  from  (he  epihlnM 
nf  the  up]>er  and  poMerior  pari  of  the  onil  itivily  leml»  lo  ihe  form  til  inn  of  the  pintitary  body  or 
hypophyitis.  This,  therefore,  u  entirely  of  epibinMtic  ori>;in,  uiid  ittj  rvlntioni*  uidiculc  (hat  at  one 
time  the  oral  cavity  and  the  brain  may  have  oeen  more  intimately  connected  than  at  present.] 


j.K»sterior  roots  of  the   spinal    nerves.     In 
nccted  with  each  other  bv  longitmliiuil    fib 
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ned,  however,  that  Marahiill  believes  that  the  ab<iucens  and  the  hviM)gk>8*ttl 
sme  »A  anterior  or  motor  ro<.it:4  to  two  of*  the  other  cmnlal  nerves,  though  they  do 
noi  join  with  them,  «a  in  the  HpiniU  nerves,   to  fonu  a  rx)mpound  nerve. 

The  optic  norve  ari^aes  in  a  iniiuner  entirely  different  from  any  of  tlie  other  era- 
nerves. 

The  svmpathetic  nei*ves  are  developed  in  connection  with  the  gangliated  roots  of 
the  jtpinal  nnil  crrtnial  nervej*. 

Development  of  the  Eye. — The  nervous  elements  and  non-vascular  parts  of 
ibe  eve  are  fonne<l  from  the  epibla£>t,  and  the  va.sciilar  |K»rtionrt  from  the  uiesoblast; 
but  iLe  method  of  development  is  somewhat  complicated.  The  essential  poition  of 
the  eye — »'.  e.  the  retina  and  the  parts  immediately  connected  with  it — is  an  out- 
growth from  tile  rudimentary  brain  (primitive  ocular  vesicle):  and  this  outgrowth 
L»  met  bv  an  ingrowtli  from  the  common  epidermic  or  corneous  layer  of  the  epiblant, 
out  of  whicli  the  lenn  and  the  conjunctival  and  corneal  epithelium  are  developed. 

The  first  appearance  of  the  eye  consists  in  the  protrusion  or  evolution  from  the 
me<iuHary  wall  of  the  thalamcncephalon  or  Jnter-brain  of  a  vesicle  cjilled  the  prim- 
itive tMTuhir  vfstflr.  This  is  at  first  an  oi>en  cavity  communicating  by  a  hollow  stalk 
with  the  general  cavity  of  the  cerebral  vesicle.    As  development  advances  the  hollow 

Ik  become*  solid  and  thus  the  optic  nerve  is  formed,  receiving,  however,  in  a  way  to 

pre(H?ntly  explaine<i,  me^oblastic  elements  for  the  fonnation  of  it.«  cenfnil  artery  and 
connective  tissue.  As  the  primitive  ocular  vesicle  is  prolonged  forwani,  it  meets  the 
epidermic  layer  of  the  epiblast,  which  at  the  pfjint  of  contact  becomes  thickened, 
and  then  forms  a  deprussitui  which  gradually  encroaches  on  the  most  prominent  part 
of  the  primitive  ocuhir  vesicle,  which  in  its  turn  appears  to  recede  before  it,  so  as  to 
beonne  at  first  depressed  and  then  inverte<l  in  the  manner  indicated  by  the  annexe! 
fitrure(Fij;.  99,  .\),  so  that  the  cavity  is  finally  almost  obliterated  by  the  folding  back 
of  itA  anterior  half,  and  the  ori;^inal  sjic  converted  into  a  cup-shape<i  <*avity — the 
ocular  cup — in  which  the  involuted  e|iibla:<Uo  layer,  the  rudiment  of  the  lens,  is 
received  (Fig.  ^iK  b).  Thi^  cup-shaped  cavity  consists  therefore  of  two  layers;  one, 
the  outer,  originallv  the  posterior  half  of  the  primitive  fMJular  vesicle,  is  thin,  and 
evi-titunlly  fornix  tne  pigmental  layer  of  the  retina;'  the  other  layer,  the  inner, 
originally  the  antertur  or  more  prominent  half,  which  luus  bei'ome  folded  back  and 
is  much  thicker,  is  converte<i  into  tb"  nervous  layei*s  of  the  retina,  l^etween  the 
two  are  the  remains  of  the  cavity  of  the  original  primary  vesicle,  winch  finally 
becoiiM^  obliterated  by  the  union  of  its  'wo  layers,  As  development  proct^eds  the 
cup-shaped  cavity  or  ocidar  cup  increasen  in  size,  and  thus  a  space  is  formed  between 
il  and  the  rudimentary  lens  which  it  tHjutains ;  this  is  the  secomlartf  ocular  vesiide^ 
and  in  it  the  vitreuuj*  humor  is  developed  (Fig.  01^*,  c).  The  fidding  in  of  the  pri- 
mary optic  vesicle  to  produce  the  optic  cup  proceeds  from  above  downward,  and  grad- 
.  '  V  surrouuils  the  len?,  hut  leaves  an  a|»erture  or  fissure  below — the  choroidal  fin- 
'  ',.  or  ocular  cleft — through  which  viiscular  elements,  witliin  tlie  vesicle  and  derived 
from  the  mesoblast,  retain  their  connection  with  the  rest  of  the  mesoblast.  The  lens 
is  at  fir>t  a  thickening  of  the  epiblast;  then  a  depression  or  involution  takes  place, 
thu*  fornung  an  open  follicle,  the  margins  of  which  gradually  approach  each  other 
d  coale?ice,  forming  an  enclosed  cavity  of  epiblastic  cells  (Fig.  911).  At  the  point 
f  involution  the  external  layer  of  epiblast  separates  from  the  ball  of  the  lens  and 
«  freely  over  the  .Murface,  so  that  the  lens  becomes  disconnecte<l  from  the  epi- 
lastic  layer  from  which  it  wa»*  developed,  and  recedes  into  the  ocular  cup,  while  the 
CQticular  layer  covering  it  is  develo|>ed  into  the  corneal  epithelium.  The  cells  form- 
ing the  posterior  or  iimer  wall  of  the  cavity,  which  is  to  fonn  the  lens,  nipiiily 
increase  in  size,  becoming  elongiited  and  developed  into  fibres,  and.  filling  up  the 
vity,  convert  it  into  a  solid  body.  The  cells  on  the  anterior  wall  undergo  no 
-change  and  retain  their  cellular  character.  The  secondaiT  oi'ular  vesicle,  or  space 
between  the  lens  and  the  hollow  of  the  ocular  i^up (Fig.  lii*,  c,  7,  and  Fig.  lO(^)  contains 
a  (^oantity  of  raesoblaslic  tissue  continuous  through  the  ocular  cleft  with  the  rest  of 

'  Thb  layer  forin»  fiinctionnlly  part  of  the  chorniH,  and  was  formerly  HescriJwd  a^  belonging  to 
ikift  mernt>nne;  it  ia  ndw  deMiTiheil  lu  |iarl  of  tlie  reliitft,  on  account  uf  its  meth<id  <>t'  (levelo|mient. 
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the  meaoblaat^  and  into  this  hlood-vejwels  pn»ject  themselves  through  the  ocular  cleft. 

The  iris  nml  ciliary  procesne-s  are  fonneJ  from  this  vnscuiar  tissiu',  and  the  choroid 

is  developed  in  the  nietK>bla«t  8urroiiii<1ing  the  ocular  vehicle;  iiud  at  the  ^auie  lime 

a  process  of  the  mesoblaat  ifl  believed  to  extend  down  the  stalk  of  the  primitive 

ocular  vesicle  to  form  the  arteria  centralis  retina?  with  the  sheath  and  connective 

tissue  of  the  optic  nerve.     A  portion  of  this  tissue  also  becomes  c<inverteil  into  the 

vitreous  humor,  and  surrounds  the  lens  with 

a  vascular  membrane — the  vatscuhir  vapsuh  f*^!"-  lt>^- 

of  the  Ifus — which  is  connectetl  with  the  ter-  ,  ^P 

mination  of  the  temp4iniry  artery  (hvaloid) 

that  forms  the  continuation  of  tlie  central  px  ^^i^r 

artery  of  the  retina  through   the   vitreous  /j^*^^ 

Fir.  95>.  -^      -    - 


T>lR|rnun  of  Developineni  of  the  Ia-tvh:  A,  B.  C  dlffewnt 
kUiifit  fif  iicrelopmeni:  l.i'pidermlc  layer:  2.  ihiclccniiiB 

of  ihi«i  lavnr ;  S,  crj'*tJilIlni.' (K'i-»rv>i»lun  ;  4.  nrimiitviMU'ii- 
lii'  ;■■  iinteritir  pnri  pn-hcd  Knck  ny  ihv  nrsiiil- 

li  I ;  '•.  \Hiiyivr\ur  purl  of  Iht  iirhnillw  ocular 

vt     ■  .;i^'  the  i'xiiTinil  Uyer  cf  tin-  wc-omliiry  uru- 

Inr  \<-iti.- :  i.,  [M>itit  nf  st'pnnilltm  iH-tWt't'ii  (lip  loim  himI 
the  cuUlerm\r  layt-r:  7.  I'uviiy  of  the  neci'iidiiry  ooiUar 
vt'tiicic,  occupied  by  the  vltriwiis. 


Plafframmaiic  Ptccich  <J  n  Wtii'-uI  l>mtfltiitljnal 
K-ftlnn  IhrniiKli  Oif  F.yi-i.nll  »>r  u  Jlmimij  Ffi'tui 
of  iViur  Wfok"*  cwfti-T  K»illlk«-T-  tnuKuilied  !'•» 
dlnnii-iiTH).  'I'lio  M:'<*tl"n  ih  a  Httit'  titihi^  .*lile.  so 
an  in  uvnid  pa!*-*inK  thpnnKd  ihf  f-ciilHroI-'fX:  e. 
thet-uik'le,  whvn.'  U  U-ooini'*  lait-r  lUv  t-omea  ; 
/.  IhfU'ii-* ;  op,  oiillc  nt-rvi-  f(inn».*<1  liv  thr  jM^IIrle 
of  ihe  |ir1marv  optii.'  ^'irbiolir ;  rp.  priiiiuo  iiu'uul- 
liir>- cHvliy  of  tlw  itpilc  Vl■^l(■le;  /^  Ihi'  piuntfiit- 
Inyornf  tlu-  <>utor  wall ,  r.  ilu-  Ititu-r  wall  furm* 
lii(i  th«  ri'iinn:  r*.  wpDiKinry  <tptif  vt>Klt.'  rwn- 
luiiiiiig  the  rudlnu'nl  of  the  vUnKjusi  bunuT. 


chamber.  This  vascular  capsule  of  the  crystalline  lens  forms  the  memltrana  pupil- 
laris  (describetl  on  a  snbse<iuenl  [ta^e),  Hud  alt*o  attaches  the  hnnlers  of  the  iris  to 
the  capsule  of  the  lens.     It  disappeai's  about  the  seventh  uionth. 

The  eyelids  are  forme<i  at  the  end  of  the  third  month  as  small  cutaneous  folds, 
which  come  together  in  front  of  the  >rlohe  nnd  cornea.  TIds  union  is  broken  up  and 
the  eyelids  sej»arate  before  the  end  of  fietal  life. 

The  lachrymal  canal  appears  to  result  from  the  non-closure  of  a  fissure  which 
exists  between  the  lateral  plates  of  the  fronlo-nasal  and  maxillary  processes  (p.  117). 

Development  of  the  Sar. — The  first  rudiment  of  the  ear  appears  shortly  after 
that  of  the  eye,  in  tlie  form  of  a  thickeninjr  of  tlie  cpihlast  on  the  outside  of  thai 
part  of  the  third  primary  cei*ehral  vesicle  which  eventually  firms  the  nuMluUa  oblon- 
gata, opposite  the  d(*rsal  etid  of  the  serond  pliarytiireal  arch.  The  thickeninjr  is 
then  followed  by  an  involution  of  the  epibliLst,  which  becomes  deejier  and  deeper, 
ftinking  toward  the  base  of  the  skull,  and  a  fiask-shaped  cavity  is  formed;  by  the 
narrowing  of  the  external  aperture  the  neck  of  the  Ha^k  constitutes  the  rert'Huun 
htbt/nnthi.  The  mouth  of  the  Ibisk  then  becomes  cbtsed,  and  thus  a  shut  sac  is 
fornie<l.  the  pnmittrr  auditffrtt  or  otic  vrsirh.  which  by  its  sinking  inward  comes  to 
be  placed  between  the  alisphenoid  anrl  basi-occipital  matrices.  From  it  the  internal 
ear  is  formed.  The  middle  ear  and  the  Eustachinn  tube  are  develo|XMl  from  the 
remains  of  the  first  braiR^hial  cleft,  while  the  pinna  and  external  meatus  are  devel- 
oped fit>m  outgrowths  surrounding  the  posterior  margin  of  the  same  cleft.  The 
primary  otic  vesicle  be<'Oines  iiribedded  in  a  mass  of  mesohlnstic  tissue,  which  rapidly 
undergoes  chondrification  and  ossification.  It,  as  before  stated,  is  at  first  flask-  or 
peur-sha|>ed  ;  the  neck  of  the  Ibisk,  or  rfrctntUH  ftiftt/rhitJiu  ](rolonged  harkwurd, 
forms  the  a(pl^ed^leIns  vestihuli.  From  it  ar<»  given  off  certain  prolongations  or 
diverticula  fiom  which  the  various  parts  of  the  labyrinth  are  formed.  One  from 
the  anterior  entl  gradually  elongates,  and.  forming  a  tube,  bends  on  itself  from  left 
to  right  anil  becomes  the  cochlea.  Three  others,  which  ap^H»ar  on  the  surface  of  the 
vehicle,  form  the  semicircular  canals.     Of  these,  the  one  Avhich  is  to  ctmstitute  the 
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exifrnnl  wmicircular  f*anal  does  not  appear  n.t  such  an  early  date  as  the  other  two. 

^  litly,   a  constriction   takes  place  in   the  original  vesiclf,  which,  *rnic|iiaHy 

Ji-  i;;,  divide:*  it  into  twn,  nnd  from  them;  are  formed  the  ntricle  and  sju-cuie. 

|Fuisl1y^  the  audit(»ry  nerve,  which  hay  been  deveh)pe»l  from  the  "neural  ercst "  in 

the  mauuer  above  deiwribed  (p.  120).  pierce?*  the  auditory  capsule  in  two  main  diviw- 

iori.** — tme  for  the  vestibule,  the  other  for  the  cochlea.     The  midilte  ear  and  Eu^ta- 

.cliiau   tu!>e  are  the  remain**  of  the  first  pharyngeal  or  branchial  cleft  (hyo-Tiiandih- 

mlar).  and   are,  from  an  early  peritKl,  closed   by  the  fonnation  of  the  niembrana 

kynipani,  which    consiBts   of  a   layer  of  epiblast    externally,  a   layer   of  liypnbhvst 

internally,  and,  between  the  two,  of  mesoblaj*tic  tisi^ue  constituting  iti*  fibrous  and 

radicular  layer.     Projecting  into  the  cleft  are  the  o»!*icles  of  the  njiddle  ear,  the 

maiUtut  being  developed  from  the  proximal  end  of  the  mandibidar  (Meckel's)  cnrti- 

|kg8«  the  i»*"Mjr  from  the  proximal  end  of  the  hyoidean  cjirtila;zf%  and  the  stapt^ti  as  a 

dcT>n«it  of  eartilaginous  cells  around  the  fcnet*tni  ovalit*. 

The  external  auditory  meatus  iH  develof>ed.  liked  the  pinna,  from  the  Bofl  parts 
on  tlie  posterior  margin  of  the  first  visceral  cleft  by  an  outgrowth  of  the  tissues  in 
this  situation. 

Development  of  the  Noee. — The  olfactory  fofwe,  like  the  primary  auditory 

iVcsicIefl.  are  formed  in  the  fii*si   insUince  by  a  thickeninc  and  involution  of  the  epi- 

[blaat  which  take  place  at  a  point  below  ami  in  front  of  the  ocular  vesicle  (Fig.  97, 

IjS.  3^.     The  thickening  appeai-s  at  a  very  early  period,  about  tlie  fourth  week.     The 

moraere  of  the  involuted  portion  very  soon  become  prominent  in  eon^e<iuence  of  the 

fdeveloproeni  of  the  mid-iVontal  and  lateral  naso-frontal  plates  above  B|>oken  of  (p. 

117),  which  are  formed  «in  either  Hide  of  the  rudimentary  fossa?.     As  these  pnx^esses 

increa-MN  the  fos^iv  deepen  and  become  converted  into  a  <leep  channel,  which  event- 

krOally  forms  the  upper  pat!  of  the  musal  fossje — that  is,  the  two  superior  meatiLses, 

pthe  part  to  which  the  olfacton*  nerves  are  distribute<].     At  this  time  they  arc  con- 

[tinuous  with  the  buccal  wivity,  a  portion  of  which  forms  the  lower  part  or  inferior 

uneatus  of  the  na»al  fossae.     For,  as  the  palatine  septum  i.s  formed,  the  buccal  cavity 

^isdiviiled  into  two  parts,  the  upper  of  which  forms  the  lower  part  of  the  nasal  foKSfie, 

while  the  remainder  forms  the  permanent  mouth. 

The  soft  parts  of  the  nose  are  formed  from  the  coverings  of  the  frontal  projec- 
rtions  ami  of  the  olfactory  fossie.     The  noHo  is  perceptible  about  the  end  of  the 
second   month.     The  nostrils  are  at  first  closed  by  epithelium,  but  this  disapifcars 
about  the  fifth  month. 

The  olfactory  nerve,  as  above  pointed  out,  is  forme<l  from  the  anterior  cerebral 
TCAiele  an  a  sectjudarj'  vesicle  on  its  under  surface,  and  it  lies  upon  the  involuted 
epiblast.  which  substMpieutlv  forms  the  nasal   fossie. 

Development  of  the  Skin,  Glands,  and  Soft  Parte. — The  epidenais  is  pro- 
duced from  the  external,  the  true  skin  from  the  middle,  blastodermic  layer  (Fig.  85, 
11».  liD).  About  the  fifth  week  the  epidermis  presents  two  layers,  the  (leejier  one 
corre»|K»nding  to  the  rete  mucosum.  The  snhcntaneous  fat  forms  about  the  fourth 
month,  and  the  papillae  of  the  true  skin  about  the  sixth.  A  considenible  dcstpm- 
mntion  of  epidermis  takes  place  during  fa'tul  life,  and  this  desquauuited  ef)idenui8, 
I  mixed  with  a  sebaceous  secretion,  constitutes  the  vrmir  vaaroHa  with  which  the  skin 
■  in  smcArfd  during  the  last  three  months  of  foetal  life.  The  nails  are  fonned  at 
llie  third  month,  and  begin  to  project  from  the  cpidernus  about  flic  sixth.  The 
hair*  appear  between  the  third  and  fourth  mouths  in  the  fcirm  of  depressions  of  the 
decjier  layer  of  the  epithelium,  which  then  become  inverted  by  a  projection  from  the 
papillary  layer  of  ilie  skin.  The  papilhe  grow  into  the  interior  of  the  epithelial 
I  laver :  and  finally,  about  the  fifth  month,  the  ftetal  hairs  (/^i»M//f/)  appear  first  on 
the  head  ami  then  im  tlie  other  parts.  These  lutirs  dro]>  off  after  birth  and  give 
place  to  the  permanent  haii-s.  The  cellular  structun*  of  the  sudorifn'rons  and  Hel)a- 
ce^^u*  glands  is  formed  from  the  epithelial  layer,  while  the  connective  tissue  and 
Mmvl-vessels  are  derived  from  the  mesobhij^t  about  the  fifth  or  sixth  month.  The 
luanimarv  gland  is  also  formed  partly  from  mesohlast — itj?  blood-vessels  and  con- 
nective tiasue;  and  partly  from  epibhisi — it.^  cellular  elements.    Its  first  nidiment  is 
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seen  about  the  third  montli.  in  the  funu  of  a  small  pi*ojection  inward  of  epithelial 
elonieutrt,  which  jnviule  the  mesobhi^t ;  from  this  similar  tr«ots  of  cellular  elements 
radiate;  these  snhse<juently  give  rise  to  the  glanfliilar  follicles  iind  ducts.  The 
development  of  the  foniier,  however,  remniuK  imperfect,  except  in  the  adult  female, 
and  ei^ijecially  after  pregiiaiioy. 

Development  of  the  Limbs. — The  upper  and  lower  limbs  begin  to  project,  as 
buds,  from  the  interior  and  posleri<»r  part  of  the  embryo  about  the  fourth  week. 
Tht^e  buds  are  fonned  a.s  short  latenib  longitudinal  fohls  of  epihlast,  into  which 
meMdjlast  pn^lirenUcs,  opposite  or  just  exteruiil  to  the  point  where  the  mesobla^t 
eplit^i  iuto  its  parietal  and  viscenil  layei*s,  and  external  to  the  vertebral  somites,  of 
which  they  may  l>e  ix'garde<l  aj<  lateral  extensions.  The  division  of  the  terminal 
portion  of  the  buil  into  fingers  and  toes  is  early  indicate<l,  and  soon  a  notch  or  con- 
striction marks  the  future  sepai-ation  of  the  hand  or  foot  from  the  foreann.  Next, 
a  similar  groove  appeai-H  at  the  e;ite  of  the  elbow  or  knee.  The  indilTereut  tissue  or 
blastema,  of  which  the  whole  projection  is  at  first  composed,  is  differentiated  into 
muscle  and  cartilage  )>efore  the  appearance  of  any  internal  cleft  for  the  joiutj* 
between  the  diief  bones. 

The  miificles  become  visible  about  the  seventh  or  eighth  week.  The  source  of 
their  developuieuL  is  the  mesobla>*t.  The  vertebnil  nuifecle.s  are  developed  from  the 
mus*.rle-plates  or  protovertebral  somites  of  the  embiyo  (p.  100;  see  Fig.  85,  C,  13), 
and  the  muscles  of  the  neck  and  jaws,  as  well  tin  those  which  enclose  the  cavities 
of  the  thorax  and  abdomen,  are  also  formed  from  ilio  same  source.  They  do  noi 
meet  in  the  middle  line  of  the  hody  till  about  tlie  fourth  month.  The  cutaneous 
muscles  are  developed  from  the  cutaneous  portion  of  the  middle  blastodermic  layer. 

Development  of  the  Blood- vascular  System. — There  are  three  distinct 
stages  in  the  dcvelopnienr  of  the  circulatory  system  before  it  arrives  at  it**  com- 
plete or  adult  conditior*.  in  ncforilance  with  the  manner  in  which  nourishment  is 
provided  for  at  (liffereiit  yirviods  of  it,s  existence.  In  the  first  stage  there  is  the 
vitelline  rirfulnti'fft^  diiriug  whicli  nutriment  is  extracted  tiom  the  yolk  or  contents 
of  the  vitelline  membnine.  In  the  second  stage  there  is  the  i>/^'<vH/(//  rirri/htinn^ 
which  commences  after  the  formation  of  the  placenta,  and  dunng  which  nutrition  is 
obtaine<i  by  means  of  this  organ  from  the  bloo<l  of  the  mother.  In  the  third  stage 
there  is  the  complete  circulation  of  the  ailult.  commencing  at  birth,  and  during 
which  nutrition  i.s  provided  for  by  the  organs  of  the  individual  itself. 

1.  The  vitelline  circulation  is  carried  on  partly  within  the  body  of  the  embryo, 
and  partly  external  to  it  in  the  vascular  area  of  the  umbilii-al  vesicle.  It  consists 
of  a  median  tubular  heart,  from  which  two  vessels  (arteries)  project  anteriorly. 
Tlit^e  carry  the  blood  to  a  plexus  of  capillaries  spread  over  the  area  vasculosa,  and 
al(so,  though  to  a  less  extent,  in  the  body  of  the  embryo.  From  this  plexus  the 
blood  is  returne<l  by  two  vessels  (veins)  which  enter  the  heart  posteriorly,  and  thus 
a  complete  circulation  is  formed. 

In  these  vessels  and  the  liejirt  a  fluid  (hhntd)  is  contained,  in  which  rudimentary 
corpuscles  are  found.     The  mode  of  formation  of  these  elementary  parts  will  have   ^A 
first  to  be  considere<l.  ^| 

In  Mammalia  the  heart  is  formed  by  a  hollowing  out  or  vacuolation  of  a  longi-  ^^ 
tudinal  group  of  mesoblastic  cells  on  either  side  of  the  median  line  in  front  of  the  , 
anterior  extremity  of  the  nidimentary  y>harynx,  at  about  the  level  of  the  |M>sterior  ^1 
primary  cerebral  vesicle.  Tliis  vacuolation  lakes  place  in  the  visceral  layer  of  the  ^^ 
mesobhist,  and  round  the  cavity  thus  formed  the  laver  becomes  folded  or  redupli- 
cated.  ami  presents  two  distinct  stntta  of  cells:  the  inner  and  thinner  layer  forms 
the  endocardium,  the  outer  and  thicker  the  muscular  wall  of  the  heart.  In  its  very 
earlitist  and  primitive  condition  the  heart  consists.  thei*efore.  of  a  pair  of  tubes,  one 
on  either  side  of  the  body.  These,  however,  soon  coalesce  in  the  median  line,  and, 
fusing  together,  form  a  single  centnd  tube.'  Each  of  the  two  ]trimary  tubes  receives 
posteri(>rly  a  large  vessel  (a  vein),  and  is  jtndonge*!  anteriorly  into  a  second  vessel 
(an  artery).     So  that  after  fusion  of  the  ht*art-tubes  has  taken  place  there  is,  in  the 

*  In  niottt  fishes  and  in  amphibis  the  heart  originates  a.^  n  ningle  median  tube. 
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pnroitiv^  vitelline  virculatioTi,  lu*  above  mentioned^  a  single  tubular  heart,  with  tvro 
•rttfice  priK-tv<lin;i  from  it  ami  two  veins  eiii|ityiiig  themselves  intu  it.  The  earliest 
rriir/i  wre  also  t'onne<l  in  the  viseeml  layer  of  the  mesohh».'*t.     The  in<lifferent  cells 

of  which  this  layer  is  comj>o.Med  become 
*' vaeuolatetl  ;'*  ?*.  *'.  they  bee<)me  enlarged, 
and  spaees  are  foriiictl  within  lliein.  The 
niielci  of  thf»}M?  enbir^ed  <'elLs  multiply ; 
Slime  few  i.»f  the  prolifenited  nuclei  remain 
imbe^lded  in  the  walls  of  the  eell,  but  the 
frreatt^r  Minnber  of  ihein  are  free  and  aro 
eonverteii  into  bliKnl-eorpuseles.  The  vacuo- 
lates! cells  fuse  together,  forming  cavilit*, 
and  also  give  off  processe-s  which  unite  with 
processes  of  other  cells:  these  in  their  turn 
become  also  viicuolatiMJ,  and.  communicating 
witli  the  cavities  in  the  original  cells,  a  net- 
work of  tubes  is  produce*!  (Fig.  101).  The 
tubes  or  primary  vessels  consist  in  the  first 
instance  of  the  original  prntoplnsm  of  the 
cell,  with  here  nnd  there  nuclei  derived 
fmm  the  original  divided  nucleus  imbetlded 
in  it.  Then  differentiation  of  the  proto- 
piasm  into  fiattene<l  cells  around  tliese 
nuclei  takes  place,  and  constitutes  the  wall 
of  the  capillary  or  the  lining  membrane  of 
the  larger  vessel.  In  tlio^e  latter  other 
cells,  derived  from  the  mesoblast,  apply  thcmselvcii  externally  and  fonu  the  other 
o^ats  of  the  vesj*el  at  a  later  period. 

The  Nooii-diMki  are  formed  from  the  original  divided  nucleus  of  the  vacuolate*! 
meM^blastic  cells.  They  are  free,  and  accumulate,  eat^h  one  around  itself,  a  small 
[tt&ntity  of  the  protophism  of  the  cell,  which  mpidly  acquires  a  tinge  of  color.  The 
iiiieKt  blood-corpuscles  are  therefore  at  first  nucleated,  and  in  this  and  other  respects 
re^'mble  the  white  corpuH'ies.  A»  soon,  however,  as  the  liver  is  formeil,  true  white 
o^rpiu*clos  make  their  appearance:  and  ir  seems  that  the  chief  source  from  wliioh 
thev  arc  derived  is  the  embryonic  liver,  though  later  on  the  spleen  and  lymphatic 
glands  take  up  tliis  function  and  continue  it  after  birth.  The  nucleated  condition 
of  the  ivi  globules  ceases  before  birth.  The  precise  mode  in  which  the  nucleated 
while  corpu'*c!e  is  converted  into  the  non-nucleated  re*l  Idood-globule.  whether  by 
a  cliangf  in  the  wliole  cell  or  by  the  disappearance  of  the  cell  and  jwrsistcnce  of  its 

nucleus,  is  not  yet  asceiiaim^l.  Th'e  vitelline  cir- 
culation commences  about  the  fifteenth  day  and 
lasts  till  the  fifth  week.  When  fully  established 
it  is  carried  on  as  follows:  l*rocee<.iing  from  the 
tubular  heart  are  two  arteries,  the  first  aortic 
arteries  (Fig.  102),  which  unite  at  siune  distance 
from  the  heart  into  a  single  artery.  This  runs 
down  in  front  of  the  primitive  vertebne  and  in  the 
walls  of  the  intestinal  cavity,  and  again  (iiviiles 
into  two  primitive  aorta?  or  vertebral  arteries,  an<l 
these  give  off  five  or  six  omphalo-meBrnterir  arteries, 
which  ramify  in  the  germinal  area,  forming  with 
their  parent  rriinks  a  cl<»se  network,  terminating 
in  veins  >\lii('h  nidiate  towan!  an  annular  venous 
trunk — the  Ifnidnal  ntnta*.  This  vcsm4  ?nrn.iunds 
the  vascular  )KU*tion  of  the  germinal  areau  but  tloes 
not  extend  up  to  the  anterior  end  of  the  embryo. 
Kiu.:  It  tenninates  on  either  side  in  a  \ein  called  the 
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omfjhtilo-tneat'ntt'.n'c.  The  twu  ompliiilfviuesenteric  veins  opei*  into  the  op|)oBite 
extremity  of  tlic  lieurt  to  that  from  which  the  iirteries  prooeede<l.  Thii*  priruitive 
cireuhition  extcinU  >^r;iiluully  from  the  genuinal  urea  over  t!ie  whole  of  the  unihilical 
veniele,  and  tlie  vesiscls  external  to  the  embryo  disappear  a.s  the  umbilical  vesicle 
becomes  utmpliied. 

'2,  The  Placental  Circulation. — As  the  umhilirul  vcsirhMlinjiiiishejf,  tliealhintoitu 
which  is  formed  by  a  protrusiim  from  the  lower  part  of  tlie  intestine,  enlarges  and 
becomes  converted  into  a  vascular  chorion,  a  part  of  whicii  forniH  the  plac^ntn. 
^Vhen  the  umbilical  vesicle  disay)pear.s,  this  becomes  the  only  source  of  nutrition  fnr 
the  embryo.  The  allanlv»ir(  carries  with  it  Invo  arteries.  derive<l  from  branches  of  ihe 
primitive  aorta,  and  two  veins;  these  vessels  becune  tnuch  enlarged  ils  the  placental 
cireuhition  is  established,  but  subse<(uently  one  of  the  veins  disappears,  and  in  the 
later  stages  of  uterine  life  the  circulation  is  carried  on  between  the  fcctiw  and  the 
placenta  by  two  arteries  and  one  vein  {ntnhilwol). 

During  the  ocuurrence  of  these  changtv  great  alterations  take  place  in  the  prim- 
itive heart  and  blood-vessels,  above  alluded  to,  whidi  will  now  re<juire  ilt»scription. 

Further  Dewloputent  of  the  Heart. — The  simple  mediitn  tnbt*  fonned  by  tlic 
coalescence  of  the  pair  of  tubes  of  which  the  ]>rimitive  henrt  4'onsists  hecoines  elon- 
gaicfl  and  bent  on  itself,  so  ai>  to  form  a  U-shaped  tube,  tlie  middle  portion  Ix^ing 
protnided  forAvard  and  to  the  right  side,  and  at  the  same  time  twisted  on  itself,  »o 
that  the  extremity  from  which  the  arteries  ai*e  prolonged  is  situated  in  front  and  to 
the  right,  and  that  into  which  the  veins  enter  behind  and  to  the  left.  The  bent 
tube  tlien  btHJomes  divided  by  two  transverse  cotistrictioiis  itito  three  parts.  One, 
the  |K>sterior,  becomes  the  auricles,  tlie  middle  one  fornis  the  twu  ventri<ular  c^iviticH, 
while  the  anterior  foi-ms  the  aortic  bulb,  from  which  the  commencement  of  the  aorta 
and  pulmonary  artery  is  developed.  A  division  uf  each  of  these  cavities  now  takes 
place,  so  as  to  convert  them  into  right  and  left  ventricle,  right  and  left  auricle,  and 
aorta  and  pulmonary  artery  respectively.  This  division  first  takes  place  in  the- 
mi<ldle  |>orti<»n  of  the  tuludar  heart,  the  nidimentary  ventrictdar  cavities  (Fig.  102, 
A,  .")).  A  partition  rises  up  from  the  lower  part  of  the  right  wall  of  this  rnvity,  and 
gnidually  grows  up  until  it  reaches  the  constrictions  wliich  separate  it  from  the 
other  two,  and  thus  the  interventricular  septum  is  c<unpleted.  At  the  siune  time  a 
cleft  appears  on  the  outside,  a  little  to  the  right  of  the  most  prominent  point,  which 
ultinuitely  bei^omes  the  apex  of  the  heart.  This  cleft  becomes  less  marked  as  devel- 
opment progresses,  but  remains,  to  some  extent,  persistent  throughout  life  a«  the 
interventricular  groove. 

Tlie  first  appearaiice  of  a  division  in  the  posterior  or  auriculnr  portion  of  the 
tubular  heart  makes  its  appearance  at  a  very  early  ]ieriod  of  tlevelopment  in  the 
shape  of  two  projecting  |>ouches,  one  on  either  side;  these  are  the  rudimeul«  of  the 
auricular  appenffages,  but  the  actual  division  of  the  cavity  by  a  septtmi  does  not 
occur  until  some  time  after  the  appearance  of  the  ventricular  septum.  This  is  formed 
by  tlie  growth  id'  a  pjirtition  from  the  anterior  wall  of  the  auricular  cavity,  which 
grows  backward,  and  jiarlially  8e|HinUes  the  cavity  into  two.  The  i)artiti(»n,  how- 
ever, is  not  complete<l  until  after  birth,  a  part  remaining  un<levclopetl.  ami  thus  per- 
mitting of  a  comuiunication  {fi^rameH  oiutfe)  betwivn  the  tw■(^  auricles  during  the 
whole  of  fiLCtal  life.  In  like  manner,  the  aortic  bulb  is  divided  into  two  by  the 
growth  of  a  septiun  downward  from  the  distal  end  of  the  bulb,  diviiling  this  eavitv 
itilo  two,  the  permanent  aorta  and  [julmonary  artery.  \'ery  soon  a  sii|>erhcial  fur- 
row appeai-s  oti  tiie  external  surfjice  of  this  portimi  of  the  heart,  corresponding  to  the 
septum  internally,  and.  becoming  deeper,  the  two  vessels  are  gradually  separate*! 
from  each  other  through  the  septum,  in  the  itnmetiiate  neighborlM>od  of  the  ventricu- 
lar portion  of  the  hesirt,  whilst  beyond  this  they  still  remain  joined  together,  and 
give  origin  to  the  fvmrth  and  fifth  aortic  arches,  presently  to  be  describe*!. 

Further  Dett'topmittf  uf  the  Arterien. — In  tlic  vilt-lline  circulation  two  arteries 
■were  descrilnnl  a^  coming  oft'  i'nnu  the  primitive  heart  and  running  down  in  front  of 
the  developing  vertehnr.  The  first  change  can^ists  in  the  fusion  of  these  arteries 
into  one  at  stnne  distance  from  the  heart,  thus  fonuing  the  descending  thoi'acic  and 
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tlidominal  ni)rtH.  lu  eoiuscHjueuce  of  the  heart  falliog  backwanl  to  the  lower  part 
of  the  utH-k,  and  then  into  the  thorax,  a-s  the  head  is  developed,  the  two  Mri<;inal 
Krtori«9L,  pnK'eeding  fi*oin  the  heart  to  the  point  of  fiwion  in  the  common  descending 
aortJi*  bectime  elonjjated  and  assume  an  arched  fonn.  curving  backward  on  each  side 
from  the  fnjni  of  ilie  body  toward  the  vertebral  column  (Fig.  103,  a).     These  are 
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of  the  romiaiion  of  ihaAortio  Arrhes  onfl  the  lArgr  Artcrlrar  r.  ii.  ni.iv.  v,  first,  soronil,  third,  fourth. 
ririTi  axrrji  ar<  lii_>'  A.  ri-mmnn  iriiiik  from  whicb  ttic  Drsi  t^tr  liprfiifr :  ihc  i>lfic«  wlii>re  the  siicwtillnK 

.      - ;   H,  (N.irnmon  tnjiik,  with  f<<«r  nrchf*  mnd  *i  tmw  nf  tlu-  (Ifth: 

M'  first  two  Imviiix  been  nlilii.^rftU-1 ;  r>.  the  ptr*i»tciit  nnt-rie*. 

li  liy  (lotted  liin?^:  I.tvprnniuti  iirit--riiil  trunk  :  '^,  tliorui^le  Aorta: 

u.  r.  !i  trunk,  wlilf  ti  is  only  temponiry  ;  4,  it- ft  branch.  periQRneai ;  S,  HxlUftry  nrlco'l 

4,  V .  'I,  '.1.  i-->niiui>n  run'tiil;  1<',  L'xtvrnvl.  unrl  U^lutcruiil  i-«roild;  L^  iKirtn ;  i:>,  |tul* 

m«ni  .1  anil  left  fiuliuptnary  Arterle». 

ibe  fir^t  or  primitive  aortic  arches.  As  the  heart  recedes  into  the  thorax,  and  thcflc 
ttnrheiii,  which  eorref<i>ond  m  position  to  tlie  fint  pharyngeal  or  miindihular  arcli, 
become  elonjfate*!,  four  pairs  of  arches  are  fonued  behind  them  around  the  pharynx 
<Fijr.  103).  The  arches,  five  in  number,  remain  permanent  in  fi^he-s  jriving  ofl' fi'«>m 
their  convex  boniers  the  branchial  arterien  to  niipply  the  jjills.  In  Muiumnlia  the 
tive  pairs  *io  not  exist  together,  for  the  first  two  have  tli.^appeared  iM'fore  the  othei*« 
are  formed.  Only  st)me  of  tlie  arches  in  this  class  of  aninjals  remain  as  permanent 
*|.nictu.res ;  other  arches,  or  portions  of  them,  become  obliterated  or  di^iappcar.  The 
first  two  arches  entirely  disappear.  The  third  remains  as  a  part  of  the  internal 
carotid  artery,  the  remainder  being  formed  by  the  upper  pan  of  the  posterior  aortic 
nxii — f.  e.  the  descending  jiart  of  the  original  vessel  which  proceeded  from  the  rudi- 
mentary tubular  heart.  The  common  and  external  carotid  are  formed  fi-om  the  ante- 
rior aortic  root ;  that  is,  the  ascending  portl<»n  of  the  same  primitive  vessel.  The 
fourth  arch  on  the  left  side  becomes  develope<l  into  the  permanenr  arch  o(  the  aorta 
lu  mainmnls.  but  in  birds  it  is  the  fourth  arch  on  the  right  side  which  forms  the  aortic 
arch,  while  in  reptil&s  the  fourth  arch  on  both  sides  [KTsist^,  as  there  is  a  (>ermauent 
double  aortic  arch.  The  fourth  arch  on  the  right  side  forms  the  subclavian  artery, 
and  by  the  junction  of  its  commencement  with  the  anterior  aortic  nmt,  from  which 
the  common  curniid  is  ih*veU)ped,  it  forms  the  innominate  artery.*  The  fifth  arch  on 
the  left  side  forui^<  the  pulmonary  arier\-  and  the  ductus  arteriosus;  that  on  the  right 
side  l^eeonies  atrophied  and  »hsapi)ears.  The  fii-st  part  of  the  fifth  left  arch  remains 
connecte*!  with  that  part  of  the  hulhttJt  norUr  which  is  separated  as  the  pulmonary 
•■tern,  and  w*ith  it  forms  the  common  pulmonary  artery.  From  about  the  middle  of 
this  arch  two  branches  arc  given  off,  which  fitrm  the  right  »n»i  left  ptdmonary  arteries 
respectively,  and  the  remaining  portion — /.  e.  the  part  beyond  the  origin  of  the 
branches  communicating  with  the  left  fourth  arch  :  that  is,  the  descending  |)art  of 
the  arch  of  the  aorta— constitutes  the  ductus  arteriosus.  This  duct  remains  pervious 
during  the  whole  of  fitital  life,  and  after  birth  becomes  oblitenited. 

The  deveh)pmcnt  of  the  arteries  in  the  lower  part  of  the  btnly  is  going  on  during 
the  same  lime.  We  have  s*.*en  that  originally  there  were  two  primitive  arteries  c(»m- 
ing  off  from  the  primary  tubular  heart,  and  that  the^e  two  veiisels  at  some  distance 
from  the  heart  became  fused  together  to  form  a  single  median  artery,  which  coursed 
ilown  in  front  of  the  vertebne  to  the  bottom  of  the  spinal  column,  forming  the  per- 

'  Tills  19  inlere!»lini5  in  connection  with  the  |)fittili(>n  of  the  recnrrent  Inrviineal  nerve,  which  is 
thiM  ac^n  In  hixik  ro(in<l  the  i¥vtw  pnniitive  fa'liil  strui'tiire.  which  t>ci-uiiie:(  un  the  right  Aide  the  tul)- 
tdaviati  arierv,  un  the  left  the  arch  of  the  aoria. 
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manent  norta.  From  the  extremity  of  this  the  two  vitelline  arterieji.  which  were 
originally  parts  of  the  primitive  main  trunks,  [»aa3  to  the  area  vasculosa.  As  the 
mnl>ili(tal  vesicle  dwimiles  aini  tlie  ullaritnis  grows,  two  large  l)ranclu«  are  fonneil  as 
lateral  offj^hoolt*  of  the  lae^lijiii  aoHa.  Thei«e  are  the  two  umbiUcal  or  hjfp(t(faistrw 
arteries,  and  are  coneerneil  in  the  placental  eirt-ulation.  The  portion  of  the  medinu 
aorta  heyond  this  |K*int  becomes  much  dimini.-ahed  in  size,  and  eventually  forms  the 
saci-a-meiiia  artery,  and  thus  the  two  umbilical  braiiehes  l>ceome  in  appeamnce  bifur- 
cating branches  of  tho  main  aorta.  Tho  common  and  internal  iliac  arteries  are 
developed  from  the  proximal  end  of  these  umhirK'-al  arteries;  the  mid<lle  |K>rtion  of 
the  vessel  after  bu'th  becomes  partially  atrophit'^l,  but  iu  part  remains  pervious  as  the 
superior  vesical  artery ;  the  distal  |X)rtion  becomes  obliterated,  constituting  part  of 
the  superior  ligament  of  the  Idadder.  The  external  iliac  and  femoral  arteries  are 
developed  from  two  Huiall  branches  given  off  from  the  umbilical  arteries  near  their 
origin,  and  are  at  first  of  comparatively  small  size. 

Development  of  the  Veins. — The  formation  of  the  great  veins  of  the  embryo 
may  be  best  considered  under  two  groups,  visceral  and  parietal. 

The  visirmf  are  derived  from  the  vitelline  and  umbilical  veins.  In  the  earliest 
period  of  tlie  circidation  of  the  embryo  we  have  seen  that  there  were  two  veins  (vitel- 
line or  omjjhalo-mesenteric)  returning  the  blood  from  the  vitelline  membi'aue.  These 
unite  together  to  form  a  single  vitelline  vein.  As  soon  as  the  p]a<.'enta  begins  to  be 
fonned  two  umbilical  veins  apy)ear,  and,  uniting  together,  join  the  virelline  vein.  We 
have  thus  a  t*ingle  trunk  rurnied  liy  four  veins,  two  returning  the  blood  from  the  area 
vasculosji,  and  two  from  the  phiceutu.  Soon,  however,  the  right  vitelline  and  right 
umbilical  veins  disappear.  The  trunk  now  receives  only  the  left  vitelline  and  umbili- 
cal veins  in  its  passage  to  the  heart,  and  it  traverses  the  rijdiment;u-y  liver.  Whilst 
doing  so  it  gives  oft*  two  sets  of  vessels :  those  nearei  the  heart  (the  rrtup  hepatic(F 
revenentea)  eventually  become  the  hepatic  veins,  while  those  more  remote  (the  vefue 
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Diagninisiniifftratinjr  ihf  Dcvelopmcniof  iheGrcttt  Vclnt.    Tlit.' li'  ■ 

Tiild  Uie  liva.'i  l.y  tw ..  latf ml  tnink>.  ••  On*  <Iiki-  of  I'^vit'r."     i 
niH-'  iiikI  >-tiW'lii\iiiu  vfliiB  :  '(,  lufi-rior  vuim  cm\k;  b,  U-fl  Inn    i 

t,  rrnirb  (lliniTif-ibed  In  <«izt' nnd  tlu*  r1i]ct  oM'nvfer  on  'i.-   i.  ir  -ui.-   irnt.iiiiii; 

1!  The  fMurih  liu'iiro  *ho\VB  ihe  u<!uU  c<»inlitlon  of  llit;  vi'ii^us  »-yt>'U-iii :  I,  r 

-uperior.  ;t.  Jui^Uiur  vctn-i;  i,  tubcluvittu  vi-liu:  o,  vcun  cavii  lufcrlor;  "•,  i 
vclii^;  ■'^>  \(.-nH  axyK4J«  majtir;  v,  vena  ftxygua  uiluor;  lu,  fruiMrlor  hiterctmtal  win  (Afttfr  i>m1I'>ii 


hepaticft  advehentett)  are  tlie  radicles  of  the  right  and  left  portal  veins.  These  ves- 
sels communicate  by  a  capillary  plexus  in  the  substance  of  the  liver,  so  that  a  |>or- 
tion  of  the  blood  passing  to  the  heart  through  the  uniti'd  left  vitelline  and  umbilii^d 
veins  tmvei'sea  the  substance  of  the  developing  liver.  |.Kisi>iug  to  its  capillaries  by  the 
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adTcli«iit«!«  (rudimentarv  portal  veins),  anil  boinjr  returneil  hy  tht*  vi'iine  revo- 

ite«  (riidimentary  ln.*(mtie  veins).     That  portion   of  the  loinrnnn   iriiiik  of  the 

init<Hi   vitelline  and   iimbiliail  voin«i  which   lie**  Uelweeu  thew  two  gei>  of  vessels 

e<*<iaiea  the  <lucMw  venosiis.  and  that  [wrtion  which  litw  between  the  junction  with 

of  the  venae  revehont45«  and  the  heart  lieconies  ihc  upper  part  of  the  inferior  vena 

iva,     Tlie  dii*t;il  part  i»f  the  vitelline?  vein,  reeeiviii^  ilie  veins  from  the  tnesentery, 

e«Y)ines  the  superior  nie.senterle  vein,  and  is  joincil  by  the  splenic,  after  which  junc- 

'tion  it  iKJComes  the  tmiik  of  the  piirtail  vein. 

Th^  Pari^tiii   Vt'inH. — The  first  appeuninco  of  ii  parietal   system  consists  in  the 

apfMATHnee  of  two  short  transverse  veins  (the  duvU  of  (Juvittr)  which  oiH*n  on  either 

nde  of  the  auricular  portion  of  the  heart.     Each  of  the»e  tlactt*  i8  formed  by  an 

.*endin>;  and  <le!*cending  vein.     Tlie  ascendin;;  veins  retuni  the  blood  fii^rn  the 

irieies  of  ilie  tnink  and  the  Wolffian  bodies,  and  are  called  cariUmil  veinH.     The 

ro  descending  ones  return  tlie  IiKhmI  (Fig.  1*14}  from  the  head,  and  are  railed  y>r//«- 

Uve  juf/iUttr  veins.      As  the  kidneys  are  develo|>e4l,  the  veins  conveying  the  blood 

itiQ  them  unite  together  to  form  a  single  trunk,  which   passes  up  the  abdomen 

*hind  the  intestines,  and,  joining  the  common  trunk  formed  n»  altove  tiescribed  by 

he  junction  of  the  left  vitelline  and  left  umbilical  vein  above  the  jwint  of  etitritnce 

[•f  the  veni«r  revehentes.  constitutors  the  inferior  vena  cava.     Two  Hinall  veins  recciv- 

ling  branches  from  the  lower  extrem- 

[ity  unite  to  fonn  the  lower  part  of  the  f'n*.  105. 

iferior  vena  cava  helow  the  point  of 
[Wiirance  of  the  veins  fwm   the  kid- 
These  are  the  primitive  iliac 
and  in  their  course  upwanl  they 
the  cardinal  veins  an<l  counnu- 
ticate  with  them.     The  part  <d*  tlie 
littc  vein  between  this  point  of  com- 
tibunicatiou   and   their  junction    with 
\pnt*  another  constitutes  the  common 
jijliac    Vein,    wliile   the    distal    [KM'fion 
forms  the  external   iliac  vein.      The 
tiiiiernal   iliiu*  vein  is  fornu-d  from  that 
[(tiiirt   of  the  cardinal   vein   which  lies 
[ilH-low   the   point  of    communication. 
The  greater  part  of  the  remainder  of 
the  cardinal  vein — that   is  to  say,  of 
tJiat  [K)rtion  above  thy  iliac   veins — 
bt.H*ome!*   obliterated ;    n    i^mall    part, 
liowever,  at  the  upj>er  extremity  re- 
mains pei^sifitent,  and  becomes  coutiu- 
nous  with   two  new  veins  wliich  are 
formed,  one  on  either  side  of  the  ver- 
tebral ooluniti.     These  veins  receive 
tlie  intrrcnstal  and  hinibar  veins,  and 
evi-ntiially     form    the    azygtw    veins. 
Thry    become  joitied   by   an   ohliipie 
Gifmmunicating  branch,  which  crosses 
the  middle  line  and  constitutes  the 
JQiiction  of  the  vena  axygos  minor 
with  the  vena  azygos  major.     These 
feitui  are  tenncd  the  jtosti'rktr  verie- 

\(  vt^inif  of  Ruthke.     The  up[>er  part  of  the  left  one.  with  its  continuation,  the 

lal  vein,   forms  the  superior  intercostal  of  the  left  side. 
The  veins  first  formed  in  the  upper  part  of  the  trtink  arc,  as  above  stated,  the 
primitive  jwjulnr  veins.     Shortly,  two  small  brandies  may  be  noticed  opening  into 
thrm  near  their  termination :  these  form  the  subclavian  and  internal  jugular  veins. 


Dlnfrmnt  of  the  FnrinAUon  at  the  Mnln  Syfttetnlr  Wins:  A, 
livitrl  and  vfiiuiis  ttysitm  ot  llie  period  when  thrre  htc  two 
vt'nii'  VA\x  Mi|H*rinn'r,  ixt^ilcrior  viovr :  l,  lefl  siivH-rlor 
cava;  J,  rii?ht  iuin-rior  i-Mva;  3.  (iifi/riur  cava;  i.  Wti  In- 
ftrlor cAnlhmr.  r»,  rfchi  liifiTiiir  rrtnlirinl:  fi.  richt  jiieii- 
lAr:  7.  iiniLHl<>iiio^tn>:  t>nin<-h  iKtuL't^n  \\\v  JiiuiilHr*  (u.*ft 
innomlniiUO;  «,  ^ubcUvlan;  n.  IniiTiial  jUKular:  in,  ex- 
tertiu]  juguliir;  11,  lulihUi.' t'tditfrnU'd  p<>r(lnn  of  tho  p««- 
Urior  fflrdiniil  vi'la**;  Vi,  newly-fitrinoil  f>(»«ifHi»r  \'frte' 
bra!  Vein*;  VA,  auti:itomo»ls  lit'lvvt'cii  ihe  twu  vcrtebrals — 


trunk  MfHiiiall  Mz^^tii;  14,  Eliu-  vein»,  prtK>i>t.*«llnR  Ovrn 
iinusr.iiimtii.,  !n'iut.-t'ii  fbr  hirt'riur  cHi'ii  anil  iwintLTKir  oar- 
dintiU:  V'>.  iT\irul:  1t'>,  hypofc*Atric— ctriginalt)'  thf  MhUil 
I'li'Js  "if  Ihc  lanliiials. 
B,  boarl  iiiid  [M.-niiHiit.'nt  vi-iiif,p4i»>ii.Tior  vlvw  :  l,i>tiUteraied 
Ii-n  Mifteriiir  ciivii ;  (1,  rlnht  InnotnUiaie;  7.  Iffl  Innom- 
hiatr  :  s  »uh(.  laviaii ;  10.  Juiculur:  n.  trunk  of  the  mdaU 
n/y«"*:  17,  o'-nnary  frliiiis  rcc^lvlnp  Ihe  coronary  vt?ln; 
H,  Mi|t<rlfr  Miivn-wial;  19.  stijHTlor  »mall  HityK<.«  ;  at,  lii- 
fi-rinr  rtniaU  tuy^os. 
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From  the  point  of  junutiun  of"tlie»e  veiuH  ou  the  left  side  a  couaniunicating  branch 
makefl  [{»  appearance,  running  ohliquelv  ucroKs  the  neck  downward  and  l^i  the  right, 
to  open  into  the  primitive  juguhir  vein  of  the  right  side  helow  the  |toint  of  entrance 
of  the  suhilavian  vein.  At  the  same  time,  in  c*>n9equence  of  the  alteration  in  the 
po»iiition  of  the  heart  and  iLs  descent  intt>  the  th<»rax,  the  direction  of  the  duct'^  of 
Cuvier  beeoiues  altered,  and  tliey  as-sume  lui  almost  vertieal  f}08ition.  From  the  jior- 
tion  of  the  primitive  jugular  vein.**  al>ove  the  branch  i»f  communication  the  inter- 
nal jugulars  arc  forriied»  except  tliat  part  of  the  right  one  which  lies  between  the 
point  of  entrance  of  the  Hubclavian  of  tliis  side  and  the  termination  itf  t!ie  com- 
nuinieating  branch,  which  be(?ome*i  the  right  innominate  vein.  Tlie  conmiuniniling 
branch  becomes  the  left  innominate  vein.  The  primitive  jugular  of  the  right  side. 
below  the  communicating  vein  and  tbe  right  duct  of  Cuvier,  becomen  the  vena  cava 
superior,  into  which  the  right  cjirdinal  (vena  azvgoR  major)  enters.  The  lower  |jart 
of  the  left  primitive  jugular  and  tbe  left  duct  of  Cuvier  become  almoBt  entirely 
oblitenitod,  except  iit  tlit^  lower  end,  which  remains  asi  a  fibrous  han<l,  or  sometimes  a 
.omall  vein,  anil  runs  obliquely  over  the  p(»sterior  surface  of  the  left  auricle.  Tlie 
termination  of  the  left  duct  of  Cuvier  remains  persistent,  and  forms  tbe  coronary 
sinus  (Fig.   105).     Tbe  fnetal  circulation   will  be  described  on  a  future  page. 

Development  of  the  Alimentary  Canal. — The  development  of  the  intestinal 
cavity  is.  as  shown  on  page  lOS.  one  of  ilie  earliest  phenomena  of  embryimic  life. 
Tlie  original  intestine  consists  of  an  intlection  of  the  hypoblast  extending  from  one 
cn<I  of  the  embryo  to  tlic  other,  and  is  situated  just  bel^iw  the  primitive  vertebral 
column.  At  either  extremity  it  forms  a  closed  tube  in  consequence  of  the  cephidic 
an<l  caudal  flexures  (p.  1<>7):  and  this  manifestly  divides  it  into  three  parts:  a  front 
part,  enelosetl  in  the  cephalic  fohl.  called  th^  f)/re-t/vl ;  a  jiosterior  part,  enclosed  Lu 
the  caudal  fold,  the  fthnJ-j/iit :  and  a  central  part,  or  mid-gut^  which  at  this  time 
freely  comnmnicates  with  the  umbilical  vesicle  (Fig.  106).  Tbe  ends  of  the  fore- 
and  bind-gut  do  not  communicate  with  the  surface  of  the  body,  the  buccal  and  anal 


l>tagTainnistic  OutUnr  of  «  L/iuvituinnnl  Vortk-nl  SerUoii  of  tbe  Chick  on  ttiu  fourtb  tiny:  m,  vpthlan;  'rut 
wimatU'  n)i.*»ul>1itst ;  hy,  liyiniiiliui .  cift.  vl-^cvnil  iiu'.tnltlaHt ;  fi^.  n*ptialie  [diiiortur  iniiiiinilc]  iii1<]  :  ;^,  raudn 
[(Mtnterliir  Antnlr)tlr]  folft :  nm.  ruvUy  ^r  trm.' niiiitl'iii;  y",  yolk-Mr;  i,  lnt<-rttltti-:  «.  fUninarb  iinil  pharynx; 


iu(uivnni»(».>lin  t'loxtil;  m.\\\v  ui'>nili ;  »*^  ihe  iiiL-Mjiu-n- ;  o/.  the  altantni<l  vi-sicU*:  pp.  -imrt?  tH-m-frii  iuucr 
and  uut«r  fuldti  of  nmnlun ;  [vi,  vUeUu-hiUuUunl  duct]  (Imm  Qtiuin'*  Analomi/,  AUaii  Thonipson). 


orifices  being  subsequently  formed  by  involutions  of  the  epiblast,  which  later  on 
form  counniinicatitms  with  the  gut.  From  the  fore-gut,  the  pharynx,  lesopbagUM, 
stomach,  and  duodenum;  from  tbe  bintl-gut.  a  part  of  the  rectum;  and  from  the 
middle  division,  tbe  rest  of  the  intestinal  tube, — are  developed  (Fig.  107).  The 
changes  which  take  jilace  in  the  fore-gut  are  m  follows:  The  ndddle  portion  becomes 
dilated  to  form  tbe  stomach,  and  undergoes  a  rotation  to  the  right,  so  that  the  pos- 
terior border,  by  which  it  is  attacbed  to  tbe  vertebral  column  by  a  menentery,  is  now 
dire<•tl»^l  to  the  left,  und  the  anterior  border  to  tbe  right.  At  this  time  it  is  straight, 
bnt  it  soon  undergoes  a  lateral  curve  or  bend  to  the  right  at  its  ujjjter  end.  It  thus 
assumes  an  oblique  direction,  and  the  left  border  (originally  the  posterior  or  attache«l 
border)  be4y>mes  inferior  and  fonns  tbe  great  curvature.     Tbe  mesentery  by  which  it 
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Karly  Konn  »t  the  Alliiit-ntAry  t'lirmi  ifrom  KtiUlkvT,  iift«r 
Bischoffi.  IrrAii  fruiii  vU'w,  uml  in  H  mi  (i[iti'rr>-|MM(ie- 
rkir  «ec'il(in,  Kn*  fi'|irt'»M.'nt«'il ,  -i.  Cmr  pMnrxiict'ttl  <>r  vis- 
ceral pUtc-t;  ft.tlii."  i>hurj*'it '.'".'•.  III.  '  -: 
d,  U»o  slnmacb  ;  f.  /,  (tic  <liv<Tii<Milij  n.- 
furmulionof  the  livur:  »;,  ihw  yilk-^n  ■  :*_■] 
Intn  whirh  tlu*  tnidillp  lnic*<tili)nl  gr<;<>vi'  .]>(-ii-  r,  itie 
poateiior  part  f>f  Ihe  Ititc^tine. 


w»»  BtiAcheil  f<»niis  tlie  great  anienttnii.  The  portion  of  the  fore-gut  ahove  thi»  dila- 
tation remains  ^traight^  fonuitig  tho  pharynx  iintl  lesophaguH,  ami  in  oon*ie<|ticnce 
of  the  mesobhust  iH'inw  licre  undivi^led  thcro  iu  no  serous  iuvi*8tnient  Ut  the  ilorHnl 
pAft  of  the  tube.  Below  thii^,  division  of  (tie  mesohlnnt  has  tnken  pUce.  and  the 
■pLuidtnopleure    fonus    the    va^jciiltir 

mkI  ^•(•nKi'*  lavrrji  of  the  ivniaindcr  of  ^        ''"^'* 

t:  !i:il  aiiiaU  the  .s]wice  hetwofU 

til  '.  ■  itnd  the  sotuaKtpleurL*  uoti- 
fitituting  the  pleuro-peritonetil  eavity. 
The  part  of  the  fore-;j;ut  below  the 
ati**!  stoniJteh  forms  the  duo<lenuin, 
Mi'i  ill  eonueetion  with  thi^  the  liver 
and  pauercaH  am  drvi»l(>|nMl. 

The  hinti'i/iit  is  al.^o  ii  fl(»hed  tube. 
and  from  it  the  middle  third  of  the  rec- 
tum L»  devel^iH-d.  a^  well  as  the  allan- 
toic (p.  Ill),  whieh  will  be  a*:ain  re- 
ti;rri?il  to  in  oonnt-ction  with  thu  devel- 
opment of  the  bladder. 

Thi*  itti'l-t/ut  is  at  first  an  open 
cavity  freely  c<»nimiinicating  with  the 
umbilical  vesicle.  As  the  body-walls 
iw,  thi»  i^mmtiuicatiou  eontniett^ 
very  inutfrialiy.  thoiii^h  it  still  exist*< 
to  a  certain  t«xli*nt,  and  it**  opt'i»  cav- 
itv  becomes  converttMl  into  a  slraiirht 
tnbe.  8till  o|H*u  where  it  comnmnictiteH 
with  the  umbilical  vcHicle.  This  tube  grows  rapidly  in  length,  and  [)reHent'i  a  primitive 
curve  or  lixtp  downward  and  forward,  and,  in  consi^iuerice  of  it>*  growth  excelling  that 
of  the  walls  of  the  body-cavity,  a  portion  of  the  loop  protrudes  into  the  stalk  of  the 
umbilical  v(?sicle.  At  a  subsequent  period,  however,  the  walls  of  the  abdomen  grow 
more  rapidly  than  the  intestine,  which  again  recedes  into  the  body -cavity.  At  a  short 
ilLstance  below  the  most  prominent  [>ointof  this  loop  a  diverticulmu  arises,  which  nmrks 
tile  separation  between  the  large  and  f»niall  intestine.  The  lower  part  of  this  divertic- 
ulum forms  the  venmifonn  ap|)endix  ;  tlie  proximal  ])art,  by  its  continuetl  gn>wth,  con- 
Hiitutt-s  the  cfl^cum.  After  this  the  anterior  or  upper  part  of  the  gut,  con'esj>onding  to 
the  small  intestine,  rapidly  incre:ises  in  length,  and  about  the  eighth  week  becomes  cim- 
viibited.  The  lower  or  posterior  |»art,  C(»rreh[)unding  to  the  large  intestine,  is  at  fii*st 
It:-^  in  calibre  than  the  upper  part,  and  lies  wholly  to  the  left  side  of  the  convolu- 
tioiw  of  the  small  ini^'Stine;  but  later  on  the  curve  of  the  large  intestine  begins  to 
fonu,  and  the  first  part  (iL^cending  colon)  slowly  cro-sses  over  to  the  right  side,  first 
Inng  in  the  niitblle  line,  jitst  below  the  liver.  It  is  not  until  the  sixth  month  that 
lii  rjvcnm  desceufh*  into  the  right  iliac  fossa,  and  so  drags  the  ascending  colon  into 
>  normal  p*>sition  in  the  right  tlank. 

The  pfrito/trii/  cavity  is  the  space  loft  between  the  viscenil  and  parietJil  layers 
••(  the  mes*jblaslt  and  the  serous  niemijiiine  is  developed  from  these  structures.  The 
intt»ent€rie»  are  formed  from  niesobhistic  tissue  extending  between  the  notochonl  and 
the  gut  which  develops  the  vascular  and  connective-tissue  elements  of  these  parts. 

The  bttvcal  cavity  is  fomic<l  by  an  involution  of  the  external  [epil>!asiicj  layer 
'tf  the  bla*ito<lem)ic  membrane,  which  passes  inward  and  meets  the  pharynx  or  up[H*r 
|ittri  of  the  fore-gut.  The  two  cavities  are,  however,  at  first  completely  separated 
fn»m  each  other  by  all  the  layers  of  (he  blastoderm  ;  but  at  an  early  jwriod  of  devel- 
t»|imcnt  a  vertical  slit  appears  between  them  ;  this  grailually  widens  and  becomes  the 
opening  hv  which  the  ctnnmon  cavity  of  the  nose  and  mouth  communicates  with  the 
puarvnx.  The  common  cavity  is  afterward  divided  into  nose  and  month  by  the 
developmeat  of  the  palate  in  the  manner  sjK>ken  of  above. 

Tho  tongMt'  ap])ears  about  the  fifth  week  as  a  small  elevation  behind  the  inferior 
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raaxi)larv  arch,  to  whicli  another  pr*)j<x'lion  fV<mi  the  second  pharyngeal  urch  is 
unite<l.  The  epithelial  hiver  is  fiirniKhed  by  tlie  epiblast.  The  toimilt*  appear 
about  the  fourth  month. 

The  anim  is  also  fomie<l  by  iiu  infleetion  of  the  epiblHst,  Hhich  extends  inward 
to  a  Hlijrht  extent,  ami  iipprouehe^i  the  terniinjirion  of  the  biad-frut,  and  finally  com- 
mnnimtes  with  it  by  a  Mohition  of  eontinuity  in  the  sejitina  between  tlu'  two.  'I'bf 
persisteiurc  of  llie  fd'tiil  scpluui  at  either  tlie  bueeal  or  anal  orifife  eonstitutv«  a 
WL'll-known  deionuity — imperforate  <esit]>hagus  or  imperforate  rectum,  aj*  the  ntf*e 
uuiy  be. 

The  livrr  ap|>ears  afti-r  the  Wnlffiiii»  bodies,  uUiut  the  third  week,  in  the  form  of 
fi  bifid  nuiss  of  c<dls  eonsij*tingof  the  hy|>olibL'<tic  and  tnesoblnstie  layers  of  the  intes- 
tine. It  projects  from  tlie  intet^tine  at  that  part  wliich  afterward  forms  the  duiMlo- 
num.  This  mjist;  of  cells  becomes  hoUowed  out  into  a  eavity  lined  l»y  bvpoblast, 
the  rudiment  of  the  niiiin  duct  of  the  livery  tlie  cells  on  either  side  being  devebiprd 
into  the  right  aiui  left  lobes.  These  grow  very  rapidly  around  tlie  vein  formed  bv 
the  junction  of  the  left  nnibilicHl  and  left  allantoic  veins,  from  which  thej  re<*eive 
the  branches  enumerated  on  p.  lii><.  About  the  third  mouth  the  liver  almost  tills 
the  abdominal  cavity.  From  tin?  |)enoil  thf  relative  development  of  the  liver  10 
U*s(*  active,  mnre  especially  that  of  the  left  lobe,  wliich  now  becomes  smaller  than 
the  right ;  but  the  liver  remains  up  to  the  end  of  fu'tal  life  relatively  larger  than  m 
the  adult. 

The ///i/Z-A/mA/cr  aj)pear>  nbout  the  .second  montii  us  an  extension  of  the  eavity 
from  which  the  main  duct  of  the  liver  is  develofwd,  and  hile  is  detected  in  the  intes- 
tines by  the  third  month. 

'["ho  pam'ri'as  is  nls(>  an  enrly  formation,  being  far  ndvaneiMl  in  the  second  month. 
It,  tis  well  as  the  salivary  ghinds.  which  apjiear  alxuit  the  same  y)eriod,  originates  in 
a  projection  fnnn  the  epithelial  layer,  which  afterward  fonus  a  eavity,  anil  the  lob- 
ules of  the  gland  are  developer!  fron»  the  ramifications  nf  ibis  cavity.  It  is  gener- 
ally admitted  that  the  epiihcliiil  lining  of  the  ilucts  is  furnished  by  the  hyp*iblast  in 
the  development  of  botli  the  panereaft  and  the  liver,  and  that  the  vessels  owe  their 
origin  to  the  mes^ildast.  But  authorities  differ  as  to  the  mode  of  formation  of  the 
parou'iiymii — as  to  whether  this  is  entirely  of  mesoblastic  ongin  or  whether  the 
hypoblast  shares  in  its  developmetii.  The  sj»leen,  on  tlie  oiher  hand,  is  ap]>arently 
entirely  of  meaohlastic  origin,  for  there  is  never  atiy  cotinection  between  the  inte*i- 
tinal  cavity  and  the  substance  of  this  organ.  It  origiinites  from  the  mesenteric  fold 
whicli  eonncM'ts  the  stomach  to  the  vertebral  column  (mesogastriuin). 

Development  of  the  Respiratory  Orgrane. — The  lungs  appear  somewhat  later 
than  the  liver.  They  are  ilcveloped  fronj  a  sniull  median  cul-de-s»e  or  diverticulum 
from  the  upper  part  of  the  fore-gut.  imuiediaTcly  behind  th*'  fimrlh  visceral  cleft,  a« 
a  projection  frrmi  the  epithelial  and  fibrous  himiuw  td*  the  intestine.  During  the 
fourth  week  a  pouch  is  formed  on  either  side  of  the  central  diverticulum,  and  o|X'n& 
freely  through  it  into  the  fore-gut  (pharynx).  From  these,  other  secondary  jwuchea 
are  given  off,  so  that  by  the  eighth  week  the  fonn  of  the  lobes  of  the  lungs  may  be 
made  out.  The  two  primary  jMrnelu'S  buve  thus  a  common  peilide  of  comtnutiica- 
tion  with  the  pharynx.  'This  is  developed  into  the  tmchea  (  Kig.  102.  B.  1),  the 
cartilaginous  rings  of  which  are  peree[»tible  about  the  seventh  week.  The  part* 
which  afterwnni  form  the  larvnx  are  recognized  as  early  as  the  sixth  week — viz.  a 
projection  im  either  side  of  the  pharyngeal  o|K»ning,  the  rudiment  of  the  urytenuid 
cartilage,  and  a  transverse  elevation  from  the  third  (tharyngeal  arch,  which  afterward 
bwronies  the  epiglottis:  the  viK*al  conls  and  ventricles  of  the  larynx  are  seen  about 
the  finirth  month.  Traces  uf  the  diaj)hragn»  appear  in  the  f»»rm  of  a  fine  nieiu- 
hrane,  separating  the  lungs  from  the  Wollfian  bodies,  the  sttunach.  tirwl  the  liver, 
whilst  tile  heart  is  still  near  the  head.  As  the  diaphragm  extends  forward  from  the 
vertebral  column  it  sepanites  the  common  pleiiro-peritonejil  i^vity  into  two  parts, 
thoracic  and  abrlominal. 

Development  of  the  Urinary  Orgrans. — The  urinary  organs  ap|H>ar  to  W] 
entirely  of  me»oblastic  origin,   and  are   intimately  connected  with   an   embr^-onio. 
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glandular  organ  Bnil  discjivered  by  Wolff,  and  hence  ralle.!  the  Wolffian  IkxIv, 
rU'cent  reaearchert  have  shown  that  the  Wolffian  bodies  form  a  part  of  a  set  of 
organ.1  which  arc  found  in  all  vertebrate  and  swnne  invertebrate  animals.  These 
iCnioturcs  have  been  termed  the  set^mental  organn^  ami  consist,  in  vertebi-ates,  of 
kritnohin<!  tubes  oj^eninp  at  one  extremity  into  the  lM»dv-cavity,  and  at  the  other  by 
bckv  K*T  more  nmin  ibirLH  into  the  ch>aea  or  hind-put.  The  segmental  organ.'*  of 
vertebrates  are  divided  iniu  threi*  part:*,  eaeh  of  which  jK)^<setwe8  an  e.xerelory  duet. 
The  anterior  of  the  three,  i(ituate<l  in  the  region  of  the  rudimentary  heart,  is  termed 
the  hfad'kidnetf  or  prtmephroH  ( Lanke«iter),  and  its  duct  i»  the  MUllerian  duct.  The 
central  ^wiri  \»  the  Wolffian  body,  the  /;/rjio??f/)Aro*  {[jinkester),  and  it.s  iluct  i«  the 
Wolffian  daci.  The  posterior  segment  is  the  rudiment  of  the  pennanent  kidney, 
and  i.s  fonned  later  than  the  other  two.  It  is  named  the  mHanephrott  (Lankester), 
and  xiif,  duet  is  the  ureter. 

The  segmental  duet  i.-*  jK*reepiible  about  the  third  week,  fonuing  nn  elongnte<l 
ridge  of  cells  situnted  on  either  side  of  the  primitive  vertebrje  and  extending  from 
die  h*»ftrt  to  the  lower  end  of  the  embryo.  It  Hiake8  itJ*  apjamrance  below  the  heart 
hud  behind  the  common  pleiiro-peritoneal  cavity,  from  the  mesoblast  at  the  point  of 
■Pparation  of  it.s  two  layers  into  somatopleure  and  splanchimpleure.  As  tliis  ridge 
i*  situatdl  in  front  of  the  epibhml  (reflected  from  the  niedidlary  cavity)  at  ilie  side 
of  the  pnjloveriebne  ami  beliind  the  common  pleuro-peritoneal  cavity,  it  ba-s  been 
namc^l  **  the  intermediate  eell-ma^/'  It  is  at  first  solid,  but  soon  a  tube  is  htdlowed 
out  in  it  by  the  formation  of  a  lumen  in  its  most  prominent  part;  this  is  the  seg- 
UM'ntal  duct,  the  greater  part  of  A-^i^^h  fnnns  the  Wolffian  duet.  As  the  duct  is 
formed  if  siiiks  downward  and  projects  into  the  body-cavity.  The  remainder  of  the 
At'gmental  organ — /.  r.  that  part  which  is  not  concerned  in  the  fonnation  of  the 
dncf — beccmies  converted  into  tubes,  which  commence  as  branches  from  the  duet 
and  spreatl  out  at  right  angles  with  it.  They  are  at  first  ciecal  [<",  c,  blind  or  closed], 
hqt  soon  ac(piire  openings  at  their  inner  extremiliea  into  the  body-cavity,  the  lower 
d  ftf  ihr  segmentiil  duct  at  the  same  lime  forming  an  opening  into  the  urogenital 
nu.*.  Thus  a  commtmiealioM  is  e.strdtlished  through  thc^e  tubes  and  ibu't  between 
thr  pleur^j-peritoneid  cavity  and  the  cloaca  or  hinder  pan  of  the  alimenlHry  eunal. 
The  next  fttep  is  the  formation  of  a  second  duct  in  the  neighborhoo<l  of  the  original 
duel,  with  which  some  of  the  tubules  of  the  anterior  part  of  the  segmental  body 
{[»roiiephrofl)  arc  connected.  This  is  the  MUllerian  duet.  The  ureter,  which  is 
fonne^l  later,  is  an  offi*hoot  from  the  hinder  part  of  the  Wolffian  duct. 

The  structure  of  the  Wolffian  body  is  in  many  respects  amilogous  to  that  <»f  the 
pennanent  kidney  (Fig.  108).  It  is  composed  partly  td'  an  excretont'  canal  or  tluct^ 
into  which  open  numerous  '*  conduits,"  rectilinear  at  first,  hut  afterward  tortuous, 
wul  jM»rtly  of  a  celhdar  or  glandular  structure,  in  which  .Malpighian  tufts  are  found. 
h  w  fixi^l  to  the  diaphragm  by  a  superior  ligament,  and  to  the  spinal  column  by  an 
inferior  or  lumbar  li}.rament.  Its  office  is  the  same  as  that  of  the  kidneys — viz.  ui 
.*«  rule  iiuid  c(mtaining  urea  which  accumulates  in  the  bladder.  When  the  perma- 
rifijt  kidneys  are  formed,  the  greivter  part  of  the  Wolffian  Iwdy  disappears.  The 
r*M  takes  part  in  the  formation  of  the  organs  of  generation. 

The  functional  activity  of  the  Wolffian  bodies  is  very  transitory;  they  attain  their 

tiighetst  development  by  the  sixth  week,  after  which  lime  they  begin  t4i  decrease  in 

»i«r,  ond  have  nearly  disa|>peari.Hl  by  the  end  of  the  third  month.     The  upper  part 

of  the  stfgmentai  body,  the  pronephros,  also  undergoes  atrophy  and  disappears.      In 

ihe  male  tlie  Wolffian  duct  persists,  and  beeonK\K  converted  into  the  vn,s  deferens; 

i.tLe  MUllerian  duct  undergoes  atrophy,  a   vestige  of  it,  however,  remaining  as  the 

%i\\\v*  prost;iticus;  whereas,  on  the  other  hand,  in   the  female  llie  MUllerian  iluct 

remains  and  becomes  converted  into  the  whole  length  of  the  genital  passages,  while 

the  Wolffian  dnct  almost  entirely  disapj)eai's  and  remains  only  as  a  vestige.     Prior 

to  this,  however,  the  Woltfiun  and  MUllerian  ducts  (together  with  the  ureter  when 

riormed)  ofK-n  into  the  common  urogenitid  sinus  or  cloaca,  which  is  the  termination 

Wlbe  intestinal  cavity,  into  which   the  allantois  also  opens  in  front  (Fig.   lOIJ). 

^^B  '  In  invert«l)nites  the  eztemnl  npenint^  nr«  on  the  sides  of  the  bodv. 
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As  the  allantoic  expands  into  the  nrinary  bladder  this  common  t;avity  is  divided 
intii  two  bv  ft  hcptuin  to  form  l]ic  bladder  in  front  and  tlio  rectum  behind.  The 
Wolffian  and  MUUerian  ducts  are  soon  connected  by  cellular  substance  into  a  single 
mass — the  tfenttal  cord — in  which  the  Wolffian  ducts  lie  side  by  J*ide  in  fronts  and 
the  ducw  of  MUller  behind,  at  first  se|Mirali\  but  later  im  unitin^j  with  each  other. 

It  has  been  .stated  that  the  kidney  i.s  developed  from  the  lower  part  (metanephros) 
of  the  segmental  organ.  With  this  tlie  ureter  becomes  connected  in  the  following 
manner:   It  commences  as  a  tubuhir  rii- 

verticulum   from   the  lower  jmrt  of  the  '**' 

aegmental  duct  close  to  the  chmca.  It 
extemls  upward  and  becomes  <bvided 
into  a  number  of  csecal  tubides,  which 
represent  the  commencement  of  the  sev- 
eral (iivisions  of  the  pelvis  nf  the  kid- 
ney. These  tubules  are  prolong<*d  into 
the  solid  blastema  of  which  the  kidney 
at  that  time  consists.  The  tubules  tb<*n 
become  convoluted,  and  masses  of  cells 
at^cumulate  on  their  (exterior,  s{>  lus  to  give 
to  theor^ran  an  appearance  of  lobulalioa. 
Between  these  cells  vessels  are develojied, 
and  the  vascular  glomeruli  are  gradmiUy 

Firt.  los. 
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ir^od  View  flpr.m  tho  Fronl  of  the  Ij-ft  Wolffian 
Kly  iK'furi-  till-  L-Moltllshnicni  uf  the  df*tlncilnn  '^f 
•ex  ffnini  Fnriv.  ntXt-r  KotteU):  ».  a.b  d.  (iiV>ular 
strttotiiri*  (iT  itie  Wntflian  hixly  ;  r,  Wolirmti  iliut: 
/.  ItH  iipiMT  exlnMtidv  :  jr.  ll-)«  IrnnlniKiitti  In  x.  ihc 
iirocenlul  vtnu^;  A,  the  <]iict  of  Milllcr;  I.  It.«\ipy.*er, 
ftlUi  oIummI,  cxirfmily  ;  it.  lis  Iowit  k'IhI,  Ivrmlimthie 
In  the  iirocrnitin  Ainiis;  /.  tlit'  nin»  f>r  hla4iifnift  fnr 
Ibc  rcprod'ucllve  utgan,  uvary  ur  tiiitlcic. 


Dlasrrmni  of  tbt-  Prtniltlvt-  IroRt-tilinl  nrvnici  iii  t)i« 
EuitTV"  vrt'vUiUh  to  !»o]tujil  i!l*iinctlfin.  I  hv  ptirt» 
Nre  Aii»\Mi  I'tik'tly  )ii  profile,  buL  tht>  MOlleriiin  and 
Witlfflun  dun*  ure  isti'ii  from  the  Ittint :  :t.  nn-tcr; 
4,  uriniiry  hludder:  5,  ti melius:  ot.thc  moAS'if  bUs- 
l«nia  JYoni  whlrh  nvary  <ir  ipsticlc  l»  nflt-rHiirrl 
foniH**!  i  H',  U'fl  Wiilffiiin  iKidy :  j-,  jutrt  ni  tin- iipptr 
ape«  fttitn  wliirh  tbciHinl  viLHculo^i  Arir  fcflcnvon! 
drvclupe<l ;  tr,  ir.  rttfhl  II  nd  k*ft  WfltMnndiict*;  m.  m, 
riKlit  nnd  K*fi  MillbTliinilnri-innnlinr  toBi-thcr  und 
with  thir  Wiilffian  durt^  In  tf.  tUv  gvnUtil  ronl ;  ug, 
sinus  umguntiallK:  i,  1owi-r  part  nf  tlic  hili-sUnr ; 
of,  common  oix'nlnic  of  the  Ink^tJnc  And  iiniRpntt&l 
sIiiiik;  rp.  olfvattuii  which  beiHjmi^  clitoris  or  ]«iiii; 
U.  rldftr  fmm  wbtrh  Uu-  IaIjIa  majuni  or  ftcrotum 
hi  rormc'd. 


forme<l.  The  kidneys  at  first,  therefore,  consist  of  eoi-ticaj  substance  only,  but  later 
on  the  proxiinul  ends  of  the  tubes  bec<»me  straight  and  arranged  in  bundles,  and  thus 
the  pyramidal  stnicture  is  developed.  The  lobulation  of  the  kidney  is  perceptible  for 
some  time  after  birth. 

The  uriminf  Utuhl-er^  a»  before  staieil.  is  forineil  by  a  dilatation  of  tlie  lower  part 
of  the  stalk  of  the  allantois.  At  the  end  of  the  second  month  this  forms  a  spintlle- 
shape^l  cavity,  the  bladder,  whirh  comrnunirates  with  the  htwer  part  of  the  primitive 
intestine  by  a  shoit  canal,  the  titst  ](jirt  of  the  urethra.  The  upfier  jmrt  of  the  stalk 
of  the  allantois,  which  is  not  dilated,  forms  tlie  urackun ;  this  extends  up  into  the 
nmbilicfll  cord,  and  at  an  early  jwriod  of  embryonic  existence  forms  a  tube  of  com- 
munication with  the  allantois.  It  is  obliterated  before  the  termination  of  fretal  life, 
but  the  cord  formetl  by  its  obliterHtion  is  perceptible  througliout  life,  passing  from 
the  u[i|>er  part  nf  the  bhid<icr  to  tlie  umbilicus,  and  it  oceasioually  remains  fmtent 
in  the  adult,  constituting  x\   well-known  niHlfonnaiion. 

The  9uprarenid  bodies  are  developed  fnun  two  different  sources.  The  meflullai-y 
part  of  the  orpm  is  of  epiblastic  origin,  and  is  derived  from  the  tissues  forming  the 
sympathetic  ganglia  of  tin-  nbdomcTis  wliile  the  cortical  ]x>rrion  is  of  mes(»blnstic  ori- 
gin, and  tfriginates  in  the  musohla.st  just  above  the  kidneys.     The  two  [uirts  are  at 
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^Cnit  quite  cliHtinct^  bnt  become  corabined  in  tbe  procew  of  dpvelopmont.  The  niipm- 
renal  cspctuletf  are  at  first  larger  than  the  kidney*  but  become  equal  in  size  about  the 
lentb  week,  and  fnjiu  that  time  decrease  relatively  lu  the  kidnev.  tli'ju<;b  they  remain 

Wmwghout  tietnl  life  much  larger  in  pro}>ortinn  thnrt  in  tlie  adult. 

Development  of  the  Generative  Organs. — Tlie  first  uppeartince  nf  the  ropro- 
liactivc  (ipirnns  is  essciitiiillv  the  smnc  in  th*»  two  soxos,  und  ronsisi.i  in  n  ihii'kcninir 
ml  one  sfKit  of  the  t'pilbelial  layer  which  linet*  the  ptTiloneal  t>r  budy-cavity,  with  a 
•lijrbt  iucreatfe  of  the  connt*rtivi,'  tissue  beueath  it,  funning  a  low  ridge.  This  is 
termed  the  genitnl  ridye,  and  is  situated  on  the  mesial  8ide  of  each  Wolffian  l>ody, 
and  from  it  the  t*»flticle  in  the  one  sex  and  the  ovary  in  the  other  are  developed. 
The  ridge  as  the  embryo  grows   grjidiially  becomes  ]>inched  ofl"  from  the  Wolniiin 

fllody,  with  which  it  \»  at  tii*st  continuous.  t)M>ugh  it  still  remain.n  connected  to  the 
vemainA  of  this*  body  by  a  fold  of  j»eritoneuni,  the  m*:sorrhfnrn  or  mfeovarimn. 
Aboot  the  seventh  week  the  distinction  of  sex  begins  to  be  perceptible.  The  epi- 
tbdiam  on   the  genital   ridge,   which  is  called   "geim-epitheliinu/*   in   the  female 

acemues  distinctly  columnar,  multiplies  rapidly,  and  begins  to  fonu  primitive  ova 
in  ■  manner  presently  to  be  described;  whereas  in  the  male,  though  tlie  germ- 
epithelium  has  a  tendenc}*  to  become  colmnnar,  the  cells  are  on  the  whole  flatter 
and   Niimller  than  in   the  female. 

Development  of  Male  Orgrans.— Tiie  tubuli  Heminiferi  of  the  testicle  appear 

;at  au  early  |>eriod.  It  is  believed  that  tbey  are  formed  by  the  extennion  of  epithe- 
lial celU  on  the  .surface  of  the  genital  ridge  into  it^  blastema;  rows  of  cella  are  thus 
develope<l  which  become  the  lining  cells  of  the  seminal  ductjji.  In  some  animals 
(^.  </.  reptiles)  the  segmental  tubes  of  the  Wolffian  body  have  been  found  to  extend 
into  the  ImhIv  of  the  testis  a!td  to  form  the  tubes  of  this  organ,  which  be<'()me  lined 
with  cells  derived  from  the  genn-epithelium ;  and  it  ia  probable  that  a  similar  pro- 
oese  takes  place  in  birds  and  mammals. 

The  Miillerian  ducts  disapi>eur  in  the  male  sex,  with  the  exception  of  their  lower 
ends.     These  unite  in  the  middle  line,  and  o|)en  by  a  common  orifice  into  the  uro 

[genital   sinus.     This  constitutes  tin-  tttrirtt/tm  JunitiniH  or  ttinuM  pronfatirtttt.     Occa- 
sionally, however,  the  u|>|K»r  end  of  the  duct  of  Miiller  remaitin  visible  in  the  male, 
ci»nslituting  the  little  jwdunculateil  IkmIv  called  the  hydatid  of  M<trgagni,  sometimes 
found  in  the  neighborhood  of  the  epididyiniB,*  between  the  testes  and  globus  major. 
The  head  of  tlie  epididymis,  its  canaK  the  vas  deferens,  and  the  ejaculatory  duct 

I  are  formed  from  the  canals  and  duct  of  the  Woltfian  body.     One  or  more  of  the 

'  tubf«  of  the  Wolffian  boily  form  the  vas  abeirans  and  a  structure  described  by 

^fiiraJd^s,  and  calleil,  after  him,  "  the  organ  of  (Jirahl^/'  which  bears  a  goo<l  deal 
of  resemblance  to  the  organ  of  Rosenmuller  in  the  other  sex.  It  consists  of  a 
number  of  convoluted  tubules  lying  in  the  cellular  tissue  in  front  of  the  cord  and 
close  to  the  bead  of  the  epididymis. 

The  descent  of  the  testis  and  the  formation  of  the  gabemaculum  are  described 
m  the  bmiy  of  the  work. 

Development  of  Female  Org'ans. — The  ovary,  as  alwjve  stated,  is  formed  from 
i)k'  genital  ridge,  whi^-h  lieeomes  i)inched  ofl*  from  the  remains  of  the  WoHlinn  boily, 
Imt  Lm  htill  attached  by  a  mesovarium.  It  consists  of  a  central  [Mirt  of  connective 
lisfue  covered]  by  a  layer  of  germ-epithelium,  from  which  the  ova  are  developed. 
This  epithelium  undergoes  repeated  division,  so  that  it  rapidly  increas«?s  in  thick- 
tiew  anil  forms  .several  layers.  Next,  certain  of  the  cells  become  enlarged  and 
spherical,  and  fonn  what  are  called  the  primitir^  nnt.  Around  th<*se  other  o[>ilhts 
lial  eelU  have  a  tenrlcncy  to  arrange  themselves  so  as  to  encloj^e  the  ovum  in  a  fol- 
liclr.  The  permanent  ova,  enchised  in  their  iiniafian  follicles,  are  thus  fnrmed. 
The  Fallopian  tube  is  developed  from  tiiat  [x>rtion  of  the  duct  of  MUller  which 
lies  above  the  lumbar  ligament  of  the  W%ilflian  body.  This  duct  is  at  first  com- 
pletely closed  at  its  upjR'r  extremity,  and  ibis  closed  extremity  remains  permanent, 
forming  a  small  cvstie  body  attacheil  to  the  fimbriated  end  of  the  Fallopian  tube, 

*  Mr.  Oihorn,  in  the  *S!t.  Thi/mojf^s  Ihaphai  Bvpoi-tt,  I8T0,  liat*  written  nn  intercKling  paper  |>ointing 
ml  the  prtilRtble  <^mnecti(m  l>etw<K>ii  iIiIh  ftpoil  Kinictnre  aikI  one  furm  of  hyilrtKvIe- 
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and  called  the  '*Iiydatid  of  Morga^i."     Below  this  a  cleft  forms  in  the  duct,  and 

IB  developed  into  the  fiinI»riaTtMl  ojK'ijinfT  of  the   KalIo|»ian   tube. 

Below  lliis  the  iluct  of  Miiller  and  the  ducts  of  the  Wolffian  bodies  are  unit<*d 

together  ii^a  structure  calle<l  "  the  ^^enital  cord,"  in  ^hich  the  two  Mullerian  duct» 

a[ij)rojwh  each  other,  lying  side 
f*ia-  110.  hy  side,  and  finally  coidewe  t/)_ 

form  the  cavity  of  tlie  vagina 
iinil  uterus.  Thiy  coalescence 
rniimienccs  in  the  middle  of  the 
genital  cord,  and  corre-'*fM>nds  to 
the  IkmJv  of  the  uterufl.  The 
upper  partH  of  the  Miillenan 
durt>.  in  the  genital  cord  con- 
stitute the  coniUH  of  the  uteniH. 
little  develofwd  in  the  human 
species.  The  only  remains  of 
the  AVolffinu  body  in  the  com- 
plete condition  of  the  female 
organs  are  two  rudinientan-  <ir 
vestigial  stnicturej*,  which  can 


Adult  Ovar>'.  Pftrovarlui 


TiiU-  (fritin  Forrt-   after 


KnbcUk    rt.  o.  frKH^pboTMn  ir*r<*vnriinn  >.  forim'il  ir-m  the  upper    be  tound,  on    oarotul    SOJircb,  ID 

wuiKimi's  P.rminK  hydatuin;  r.  lui.uu.- hfi  uf  iiiu**;  'f.  M.nu-   ttio    rouud    ligameui    near    the 

lower   Btro|ihlf<i    iuIn-^;    r.  ntn»t»hiiil    renminii  nf    the   Wdtflinu 
Ourt:    /.  ihc-  Krmin«l  bulb  (ir  nytlHrid  ;    A.  Uh:  Fullipinn  HiIh.*, 


ovary — the  parovarium  or  or- 

orlfftualiy  the  ciucl  of  MOllor;  /,  byUatH  nluu'htH)  to  ihe  exlrt'ia-    qmx    of    Rot^cnmuller    and     the 
Uy;Mhe  ovary.  ^     ...  -,.       --    .  ,„. 

cpoophovon    (tig.  IIO).       J  he 

organ  of  Koscnmiillcr  consist?*  of  a  ninniicr  of  tubes  which  converge  to  n  transvci-se 
portion  (the  epo6|>lioron),  and  this  is  soinctiim^  jirolongetl  into  a  distinct  duct  run- 
ning transversely,  the  duct  of  (jnrtner,  which  is  much  more  conspicuous  and  extends 
farther  iii  some  of  the  h>wer  anininls.  This  is  the  remains  ot  the  Wolffian  duct. 
About  the  Hfih  moiitli  an  aiinuhiv  constriction  marks  the  |H>siiion  of  the  neck  of  the 
uterus,  and  after  ihc  sixth  month  the  walls  of  the  uterus  begin  to  thicken.     The 

Fiti.  111. 


Fetnnle  (H'ltltiil  Orpniin  of  the  Emliryo.  with  the  rcmalnx  <<f  Ihe  Wolffiftii  bodies  (anir  J  MOIlcr):  A,  from  & 
fti'Wl  sluvp:  ri.  ilm  Vi'lnoYj";  h.  ilic  uri-ten*;  r.  the  ovH^le^;  fi,  n•n^Hin^  of  Wulfflmi  bi»<iii»  <-,  fntttiplftn 
tiitw^  ;  y.tltelr  alxloinhiiil  itiK-rilnfr^:  f;.  lb  fir  niiinn  In  the  body  of  tht_*  iit*ni».     B.  imin^  (i.I-,.  ..  m  h 

fnHal  rtiM^r:  a,  b<«Iy  of  \\\i-  utcriif:  b,  curiiua;   r,  tube";  rf,  ovsHfa:  f.  xvmnXny  of  Wolfflnn    '  -nil 

momiilVAiirril.  friVm  thf  human  foptiiK  of  ihTi'e  monthii:  a.  tht- b.>dv  of  the  uterus;  6.  iht- r-,  iit; 

e,  tb«.Kiilb>pi«n  tubes:  */.  tbo  ovarica:  t.  rviDAltu  uf  the  WnlfiUn  bodies. 

ronnd  ligament  is  derived  fi'oni  the  luml»ar  ligament  of  the  VVolffinn  botlv;  the  peri- 
toneum constitutes  the  broad  ligament  :  the  superior  ligament  of  the  ^\olffian  bo<iy 
dii»ap|»ears  with  that  structure  (Fig.  111). 
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Tbc  external  orgranB  of  generation,  like  the  internal,  yva^  through  ft  stagt*  in 
which  there  is  no  tlistinctiou  of  sex  (Fi;f-  112.  11,  III}.  Wc  must  therefore  «le»cnbe 
thia  stupe,  nnd  then  fullow  the  development  of  the  female  and  male  orgunn  rcsj»e«- 
tirclv. 

As  stated  above,  the  annl  depression  at  an  early  period  is  f<»ruietl  by  nn  invohi- 
ti(>n  of  the  external  epithelium,  and  the  intestine  is  still  closed  at  it*  lower  end. 


IM 


^^f 


^: 


inicm  of  tbe  K3.t 
fifth  month:  C,  at  r 
tnt'Mlf*  <>('  thr  fo!ir- 

V-     -  '-  -'    ' 

V-.  . 
16. 


ul  OnraiiB.    inaiffn't-nt  t\fpr,  i,  ir,  m.—t^tnaJf:  A  and  H.  at  the  middle  of  tbe 

-'  of  the  nlxlli.— .Vi/^.-  A',  at  tbt'  'jt-Rlniilnt?  uf  the  f-)tirth  iiiontb:  B*.  nl  Ihi* 

nt  tho  tnd  i»r  tlu'  f«inrlb  u)«inth.     1.  elimfrt;  2.  K»'n"»l  tulH-rcU';  3,  irlan* 

.  mrn.w:  5,  fXiiTiiftl  Ri'uiUil  folds  (Ubla  mnjnra  or  ^cnitiim);  6.  oioblUcal  cord - 

ryun^l  CHvyipfen I  tubercle:  i».  hibla  minors:  10.  uroir^nlrat  <lnu«:  II.  f^cnuin  rll* 

1*  or  ulftoriitU;  13,  0}>eulu8  uf  tbv  urothra  ;  U.  openiDK  "f  Ibo  vaitiua:  ri.byiuen; 


M    1'  lllLi 


[When  the  septum  between  the  two  opens,  which   is  about  the  fourth  week,  the 

irmchud  in  front  and  the  intestine  behind  both  communicate  with  the  anal  depres- 

flion.     This,  which  is  now  called  the  cloaca,  is  afterward  divided  by  a  vertical  trans- 
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veme  septutn,  the  pfrineum.  which  ap]>c*arR  about  the  Hecontl  month.'  Twu  tubca  are 
thus  fot-merl :  the  posterior  heeoiuert  the  h>wer  part  of  the  reotiiin,  the  anterior  is  the 
urogenital  sinus.  In  the  sixth  week  a  tubercle,  the  genital  tubercle^  is  torrae<l  in 
front  of  the  cloaca,  nii'l  this  is  swm  suiTounded  by  two  fohls  of  skin,  the  (fenital 
fohls,  TowanI  the  end  of  the  second  month  the  tubercle  presiientis  on  it«  lower 
aj*pect,  a  groove,  the  genital  farrow^  tume<)  toward  the  cloaca.  All  tliesc  fiarts 
are  well  develoiMMl  by  the  second  month,  yet  no  distinction  of  sex  is  |K)ssible. 

Female  Orgarm  (Fig.  112,  A,  B,  c). — The  female  organ>  are  developeiJ  bv  an  easy 
transition  from  the  above.  The  urogenital  sinus  persists  jis  the  vestibule  of  the 
vagina,  and  f{>rm.s  a  single  tube  with  tlie  upper  part  of  the  vagina,  which,  as  we 
have  alM»dy  seen,  is  devel(»ped  from  the  unite*!  MUlUnian  ductj4.  The  genital 
tubercle  forms  the  clitoris,  the  genital  folds  the  labia  iriajora,  and  the  lips  of  the 
genital  furrow  the  labia  minora,  which  remain  0{>en. 

31ahi  Organs. — In  the  malo  the  changes  are  greater.  The  genital  tubercle  is 
developetl  into  the  penis,  the  glans  appearing  in  the  third  month,  the  prepuce  and 
corpora  cavernosa  in  the  fourth.  The  genital  furrow  closes,  and  thus  forms  a  t^nul. 
the  spongv'  portion  of  the  urethra.  The  urogenital  sinus  becomes  elongated,  and 
forms  the  prostatic  and  membranous  urethra.  The  genital  folds  unite  in  the  middle 
line  to  form  the  scrotum,  at  about  the  same  time  as  the  genital  furrow  closes — viz. 
between  the  third  and  fourth  niontha. 

The  following  table  is  ininslaied  from  the  work  of  Deaunis  and  Bouchard,  with 
some  alterations,  especially  in  the  eurlit-r  weeks.  It  will  serve  to  present  a  ri^tum^ 
of  the  above  facts  in  an  easily  acce^ible  form.' 

'  It  will  hv:  nnticed  that  (he  time  aesi^ned  in  this  table  for  the  appeamiK^e  of  the  first  nidiruent  of 
ttouii.'  <>f  tlie  bone«  van«i>i  in  »'me  cm^en  from  tltat  fuvi^^ncd  in  the  ile^cription  of  the  varioim  bone*  in 
the  sequel.     Thia  is  a  point  on  which  anatoiuistA  ditler,  and  whii-h  prottahlv  varies  in  dilferent 
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or 

THE  DEVELOPMENT  OF  THE   FCETUS. 

(From  Beaitm^  and  Bol'cbard.) 


FfVrX'. — Duriog  this  period  the  onira  w  in  the  Fallopian  tube.  Ilnving  l>e«n  fertilix«=>*i  in 
lu  upper  \MTtj  it  hIowIv  puMSCM  dovni,  untlf^ri^oin^  oe^montAtion,  nnd  rewhufi  the  ati'ruii 
pruhahlv  aliout  the  end  of  the  firAt  wock.  buriiig  thiti  tiiut*  it  duett  not  undergo  much 
Increajw  in  ^ize. 

H«eAr. — The  ovum  mpidlv  increaffet*  in  sise,  uid  beoome*  iinbv<tded  in  the  deoiduo,  «o 
that  it  is  completely  eTiclos'.Hj  iu  the  de^'idua  retlexa  l>y  the  end  of  Uuh  period.  An  ovuiu 
believed  to  be  of  the  thirU'enth  da^"  aftiir  ronception  if*  deNvribed  by  Iteiidiert.  There  wn* 
DO  appearance  of  nnv  embryonic  (ttruoture.  The  ei|uaUirtHl  niar^tn^  of  the  ovum  were 
\f'*f*t  with  villi,  hat  the  Rurfuce  in  eontiict  with  the  uN'rinp  wall  anil  the  one  oppoKJte  to  it 
^we^e  bare.  In  another  ovum.  de«cribi'd  hy  Ui«,  believed  to  \ni  of  about  tJie  fuurteenth  day. 
ribere  was  a  distinet  indit^ation  of  an  embryo.  There  was  a  meilullary  groove  buundetl  by 
fIbUU.  In  front  of  tlua  a  Hli;;hlly  prominent  ridtfe,  Uie  rudimentary  htMirt.  Tlie  amnion  wm« 
Ibrmeil,  and  the  eml»ryo  was  attiiclKsi  I>y  a  ^ta^(,  the  allniitoi!:!,  to  the  inner  furfiiee  of  the 
.chorion.  It  may  be  said,  therefore,  that  the«c  parttn,  the  amnion  and  the  alliuitoiSf  and  the 
Br»t  nidimentA  of  the  embryo^  the  medullary  groove  and  the  heart,  are  formed  at  the  end  of 
ihe  necond  week. 

Third  HVr/:. — By  the  end  of  the  third  week  the  Hexures  of  the  embri'o  have  taken  phiee,  so  that 
it  i»  strongly  curved.  The  proto vertebral  disks,  which  bejiiii  to  lie  formed  early  in  the  third 
week,  present  their  full  ('4>mptemenl,  In  th»?  nervouH  nyntera  the  primary  diviHiunt*  of  the 
bmin  ure  visible,  and  the  primitive  ocular  and  nuditory  vesicles  are  already  formed.  The 
primary  circulation  is  established.  The  alimentary  canal  presents  a  fitrai^ht  tuW  rommu- 
nicating  with  the  yolk-Jtac.  The  pharvngeul  arclu'M  are  forme<l.  The  limbs  have  appeared 
■»  short  hnd!<.     The  Wolffian  IkhIu'^i  are  visible. 

fnurtA  Wvfl: — The  umliilieal  vesicle  ban  attainiMi  its  full  developmenL  Projection  of  the  caudal 
extremity.  Projection  of  the  upper  and  lower  limbs.  Cloiuml  aperture.  The  heart  acpa- 
mu*a  into  aVight  and  left  heart.  Spinal  g;uigliu  and  anterior  roottf.  Olfactory  rossie. 
Lun>c».     Pancrejw. 

J\fyh  yVfftc. — Vaweularity  of  the  altnntoiH  in  it«  whole  extent.  First  trace  of  handM  and  feet. 
The  primitive  tuirtji  divides  into  primitive  iiortA  and  pulmonary  artery.  Conduit  of  Milller 
and  fienital  ^land.     Oiwification  of  clavicle  nnd  lower  jaw.     Cartilage  of  Meckel. 

Sixth  H'efk. — The  activity  of  the  umbilical  vesicle  ceases.  The  pharyngeal  clefts  disapoejir. 
The  vertebral  e(dumn.  primitive  cranium,  and  ribs  assume  the  cartilaginous  condition. 
Po»tterior  rt»tj*  of  the  nerves.  Membrane.'*  of  the  nervouf*  centres.  Kladder.  Kidneyn, 
Tongue.     Larynx.     Thyroid  j;land.     Oenm*  of  teeth,     (renital  tuln'rcle  and   foldt*. 

Sitvmtk  H«X-. — The  muRcleft  begin  to  be  perceptilde.  PointH  of  ossification  of  the  rihs,  m-iiouIh, 
fthaflM  of  humerus  femur,  tibia,  intermaxiflary  lione.  palate,  upper  jaw  (it«  first  four  |H>mtA). 

Eighth  H'eek. — DiHtinetion  of  arm  and  foreiirm  and  of  thigh  and  leg.  AppearantH*  of  the  inter- 
digital  clefts,  t'njwule  of  the  leuc*  and  pupillary  membrane,  t'omnletion  of  the  inU»r\'cn- 
tricular  and  commem^ment  of  the  interauricular  iteptuni.  Salivary  glands.  Spleen.  Supra- 
renal cafjHulen.  The  larynx  logins  to  lH»come  cnirtilagiuuus.  All  the  vert4'brul  ImkUcj*  nre 
onrtUaginou^.  Pointfl  of  otiHilication  ftir  the  ulna,  radiu!!^,  Kbulu.  and  ilium.  The  two  halves 
of  the  iittity  palat4L>  unite.     Sympathetic  nerve. 

/t'inth  Wrri: — T'orjiii*!  striatum.  Pericarilium.  Distinrtion  between  ovary  and  tcHticle.  Forma- 
ijon  of  the  genital  furrow.  OnrteouM  nuclei  <(f  vertebral  bodies  and  archew,  frontal,  vomer, 
malar  Ifone.  shaft?  of  metiicarfial  bones,  n\eta(ar»al  bonea,  nnd  phalanges.  The  union  of 
tiie  hard  palAt<>  is  completed.     Gall-bladder. 

TA'Cfi  Mfmth. — Formation  of  the  foetal  ptacenta.  The  pn)je<:tion  of  the  caudal  extremity  dittap- 
j»ears.  It  i»  powsible  to  distinguitth  the  male  nnd  female  organs  at  th**  commencement  of  the 
thin!  month-  The  cloniiil  ap<'rture  divided  into  two  part"*.  The  nirtihiginous  arche«  on  the 
dornal  n'gion  of  the  spine  close.     Points  of  osKifieation  for  the  tK'cipital,  sphenoid,  ok  unguis, 
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niisnl  lK)n('H,  rtifUuinouH  portion  of  U>in|M>ral  and  iMchium.  Orhitul  iM<ntre  of  i^uperior  nmxiU 
Inry  bone.  ContniHiR'oiiiL'ut  of  foriitiition  of  maxillary'  KinuM.  Toiis  Varolii.  Figure  of 
Sylviua.  Foriitutton  of  oyelids  ami  of  hair  und  naiU.  Mammary  gland.  Epiglottis.  Citioo 
of  the  te§ticlf  with  tfip  ciinitlH  of  the;  Wolffian  )K¥ly.     PnwtnK*. 

Fourth  }fouth.~~Tht*  I'losuri*  of  tho  cartila^inoiiH  archoi*  of  the  spino  im  romplolp.  Csi^iHuiK  pointA 
for  ihc  firwt  Hiutmi  vcrt^'hrti  mid  puliitt.  Osi*i fixation  of  the  mnllouti  and  int'us.  Oriuiit  o»l- 
loMim.  Monibruuimtt  laminu  t<piralifi:  t'urtiliigf  of  the  Kticitm'hiiin  tuhc  Truipanii*  rin^. 
Fat  in  KulHruUint'oiiH  cfllular  tittHue.  TousiU.  CloHure  of  genital  furrow  und  funnation  of 
ncrotnni  and  pn'ptiro. 

JV/M  Month. — The  two  layers  of  decidua  hcf^in  to  eoale«C(t.  Omcouh  nuclei  of  axis  and  odontoid 
pr<K.-^8M.  I*at^ral  pninU  of  first  .«acral  vf  rtchrn :  nitnlian  points  of  tuei^ond.  OnfiOonA  |K>intc» 
of  latoral  masM'S  of  ethmoid.  ()Hitifii*ution  of  Btapnn  and  petrous  !«>ne.  Ofisifioation  of 
(forma  of  teeth.  Appeanuiee  of  ^ruip  of  permanent  teeth.  Oryan  of  Corti.  Kruption 
of  hair  on  head.  ISudorifen^iit*  ^landit.  Ulandtt  of  Brunnor.  FullielpB  of  ton»ilH  und 
husii  of  ton^uo.     Lymphatic  ^landn.     1/ommenoetnent  of  limitation  of  utcru»(  and   va^iuu. 

Sixth  Month. — Point*  of  onsifieation  for  the  unt*»rior  root  of  the  transverse  process  of  the  sev- 
enth cervical  vertehra.  Lateral  points  of  second  Mncral  vertehra;  me^lmn  point«  of  thiffl. 
The  sacro-vortehnil  ani^lo  forms.  Osseous  points  of  the  manubrium  sterni  and  of  tlie  o« 
calniH.  The  cerebral  hemisnhere  covers  the  eercltollum.  PapillfD  of  ihe  skin.  Sehacooua 
glands.  The  free  lionlcr  of  tne  nail  projevtH  from  the  oorium  of  thw  dermis.  Peyer'a  pat^^hes. 
The  walls  of  the  uterus  thicken. 

Seventh  Month. — Additional  points  of  6rRt  sacral  vertebra;  lateral  point*  of  third;  median  |H»inl 
of  fourth.  First  osseous  |>oint  of  liotly  of  sternum.  Osseous  point  for  astracalu*.  l)i(»iip- 
pcaranroi  of  Meckel's  cnrtilaj;o.  Terehral  cnnvolntionH.  Insula  of  Keil.  ^^pamtion  of 
tulwrcnla  riumlri^nmina.  Disappearance  of  pupillary  membrane.  The  testicle  passes  into 
the  vapnal  process  of  the  peritoneum. 

Eighth  Month. — Attditional  tMunt^  for  the  s)x:ond  sacral  vertebra;  lateral  pointa  for  the  fourth; 

niediiiit  iMfint**  for  the  fiuh. 
Ninth  Mouth. — .Additional  points  for  the  thinl  iiacnil  vertebra;  latenil  points  for  the  fiflh.  Osae- 
oil*  point  for  the  niiilille  turbinated  Wme  ;  for  the  body  and  ^rcat  eomu  of  the  hvoid ;  for 
the  seronil  and  third  pieces  of  the  body  of  the  sternuui ;  for  the  lower  end  of  tf»e  femur. 
OssiAcation  of  the  liony  lamina  spiralis  oud  oxia  of  ihc  cochlea.  Opening  of  the  cyelida. 
The  testicles  nre  in  the  wrotum. 
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The  Skeleton 


THE  fiuire  .'skeleton  iit  tlit^  aiiuli  (■(nitiisi.s  of  twi»  hundred  di8tinct  hones.     Tli«w 
jire — 

Tht?  Spiiiu  or  vertebral  c-oluuiii  (iwcrutn  amlcoci*yx  inclmlwl) lIO 

<.'r»iiiut»          .'  . H 

Fttce .  14 

0#  hyoiflen.  At«muin,  and  rtli« 26 

UppiT  I'xlTfniitJeM .    .        .  fA 

Lower  oiironiitios 62 

[ffiliiH  ennmerution  the  patella?  are  included  as  sopanile  bones,  but  the  numller  sesa- 
moid bones  and  the  osiiicula  audit^l•^  are  not  ryckoned.  The  teeth  belong  to  tiie 
tvgtimentjirj  system. 

The>*e  bones  are  divisible  into  four  cbissca — Lonxj^  Short,  Fkit^  and  Imyular. 

The  Long  Bones  are  found  in  the  limbs,  where  tliey  form  a  system  of  levere 
uhieh  Lnve  to  ^usUin  the  weiirht  of  the  trunk  unt]  to  eonfer  the  power  of  loeomotion. 
A  lonji  bone  c<Uisisti?  of  a  shaft  and  two  extremities.  The  shaft  [or  fIiitphi/Hi\*^  is  a 
hollow  eylinder,  contracted  and  nnrrow  to  afford  greater  -^paee  for  the  beilieia  of  the 
muscled :  the  wallK  consist  of  dense,  compact  tissue  of  great  thickness  in  the  middle, 
which  bee<mieti  thintu*r  toward  the  extremities;  the  ftp<mgy  tissue  is  se^mty,  and  the 
l>one  is  hollowed  out  in  its  interior  to  fonn  the  meduUuri^  ciittal.  The  fxtri'mitie^ 
[or  rp»phif8in\  are  gcnenilly  somewhat  expanded,  for  greater  convenience  of  mutual 
connection,  fi.r  the  purposes  of  articulation,  and  to  affor<l  a  broad  sui*face  for  muscu- 
lar attachment.  Here  the  bone  is  made  up  of  s]»ongy  tissue,  with  only  a  thin  ooat- 
mg  of  compact  sub'-tancc.  The  long  bont^  are  not  straight,  hut  cur^•ed.  tlie  curve 
generally  taking  place  in  two  directiorts,  thus  affording  greater  strength  to  theboue. 
The  bones  belonging  to  this  class  are  the  humfrua,  radius^  ulna^  fvmur^  tihia^  Jihultiy 
metararjHil  and  metatarsal  lx)nes,  and  the  phn?ang*^«.  The  rinru'fc  is  also  usually 
reckoned  as  a  long  bone. 

Short  Bones. — Where  a  part  of  the  skeleton  is  intende<l  for  strength  and  <'om- 
pftctiie'NS.  and  its  motion  is  at  the  same  time  slight  and  limited,  it  is  divided  into  a 
number  of  small  pieces  united  together  by  ligaiuents,  and  the  sejKirate  bones  are 
■■hort  and  compressed,  such  as  the  l>onc3  of  the  carpus  and  tarsujt.  These  bones,  in 
Uieir  structure,  lire  spongy  throughout,  excepting  at  their  surface,  where  there  is  a 
thin  cntst  of  compact  substance.  The  patellcc  also,  together  with  the  other  susarnoid 
bones,  are  by  some  regarded  as  short  bones. 

Flat  Bones. — Where  the  principal  rw^uirenu'Ut  is  either  extensive  protection  or 
the  provision  of  broad  surfaces  for  muscular  attachment,  we  find  the  osseous  strurtnre 
expande^l  into  broad  flat  plates,  ils  is  seen  in  the  iHtncs  of  the  skull  and  the  shoulder- 
bude.  Thefie  bones  are  composed  of  two  thin  layers  of  comjmct  tissue  enclosing 
between  them  a  variable  quantity  of  cancellous  tissue.  In  the  cranial  hones  these 
layers  of  compact  tissue  are  familiarly  known  juh  the  tahh'H  of  the  skull :  the  outer 
<tnc  i»  thick  and  tough,  the  inner  one  thinner,  denser,  and  more  brittle,  and  hen^e 
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terme<l  tlie  i*itrenu9  tabl*'}  The  intervening  cancellous  tii^^ue  is  cslleil  the  dipfoe.  The 
fliit  bones  ure  the  on-ipitaf^  pnnffal^  fnmtnl^  ntiHal^  liwhrt/mal^  vonifr^  uraptifa^  ok 
itnio//tirtatu//i,  Htcrnuttt,  rilm,  ami  paffUa. 

Th«  Irreerular  or  Mixed  Bones  jire  such  as,  from  their  peculiar  forrn,  cannot  In? 
grouped  under  unv  of  ilie  preceding  heads.  The  structure  is  siinihir  to  that  of 
other  bones,  consisting  of  a  iaver  of  compact  tissue  externally  and  of  spongy  can- 
cellous tissue  within.  The  irregular  bones  are  the  vvrfe.bra\  ttarntm,  t^ortyr.  tfm- 
porah  nphenoid^  t'thowkU  ntalat\  tsuperior  mnjtiUartf^  infrritfr  niaxifhirt/^  pahitr: 
inferior  titrhinnfrdy  ;tud  hfoid. 

Svufacee  of  Bones. — If  the  surface  of  any  bone  is  examined,  certain  eminences 
and  depressions  are  seen,  to  which  ilescriptive  anatomists  have  given  the  following 
names : 

A  pi'oiuinent  process  projeclin;:  from  the  surface  of  a  bone,  which  it  has  nevi*r 
been  separate  from  or  movable  ujwn,  is  termed  an  npopht/mifi  (from  dTzoi/^ufft^,  an 
excrescence);  but  if  >Ufb  priK-ess  is  developed  as  a  separate  piece  from  the  resi  nf 
the  bone,  to  which  it  is  afterward  joined,  it  is  t^rraeil  an  rpipht/siM  (from  irrti/'oae^. 
Ml  accretion). 

Tliese  eminences  and  <le|irfSrtinns  are  of  two  kinds — artindar  and  iw))-itrtiridin\ 
Well-marked  examples  of  articular  eminences  are  found  in  the  heads  of  tl>e  humerus 
and  femur,  and  of  articular  depressions  in  the  glenoi*!  cavity  of  the  scajnda  and  the 
acetabulum.  Xon-articuliir  eminences  are  (Ic-ii^nnted  according  t*»  their  form.  Thus, 
a  broad,  rouph,  uneven  elevation  is  called  a  (uheroifitj/  :  a  small,  rough  pnmiinenco» 
a  tuhervle  ;  a  sharp,  .slender,  pointetl  eminence,  a  xpittf  ;  a  narrow,  rough  elevation 
running  some  way  along  the  suH'ace,  a  rid^tf  or  Unit. 

The  non-articular  depressions  are  also  of  very  variable  fornu  and  are  deseribt^l 
as  foHiny^  grooretn,  furrowH^  finmirrH^  noUdiea^  etc.  These  non-articular  eminences 
and  depressions  serve  to  increase  the  extent  of  surfa<'e  for  the  atmchment  of  liga- 
ments and  muscles,  and  are  usually  well  marked  in  proportion  to  the  musculai'ity  of 
the  subject. 


THE    SPINE. 

The  Spine  is  a  flexuous  and  flexible  column  formed  of  a  series  of  bones  c^ilbnl 
Vrrtehrfp  (from  rfrfere,  to  turn). 

The  Vertebrae  are  thirty-lhree  in  number,  exclusive  of  those  which  form  the 
skull,  and  have  nveived  the  nam*v  iwrritud,  dorital.  htitdmr,  Httvrah  and  con^yrjrni^ 
according  to  the  jfosition  which  they  o<-cupy ;  seven  being  found  in  the  cervienl 
region,  twelve  in  the  dorsjd.  five  in  the  lumbar,  five  in  the  saci*al.  and  four  in  the 
coccygeal.  [The  movable  vertcbne  can  be  readily  distinguished  as  follows:  Every 
cen^iral  vertelira  Inu'*  a  foramen  in  the  tninsverse  pn»cess<'s.  ever}'  dorna/  vertebra 
has  n  facet,  itr  one  or  t.wo  half-facets,  <m  each  side  of  the  bo<|y  for  the  ribs ;  a  luwhar 
vertebra  has  iH'ither  foramen  nor  facet.] 

This  number  is  sumoiimes  iucreasetl  by  an  additional  vertebra  in  one  region,  or 
the  number  may  be  diminished  in  i»ne  region,  the  deficiency  being  supplied  by  an 
atlditiona]  vertebra  in  another.  These  observations  do  not  ap]>ly  In  the  cervical 
portion  of  the  spine,  the  number  of  bones  forming  which  is  seldom  increasetl  or 
diminished. 

The  vertebra?  in  the  upper  three  regions  of  the  spine  are  separate  throughout 
the  whole  of  lilc:  but  those  fouml  in  the  sacnil  and  ('occygcal  regions  arc.  in  the 
adult,  fimdy  unitetl,  so  as  to  form  two  hones — five  entering  into  the  formation  of  the 
upper  bone,  or  »turr^um^  and  four  into  the  terminal  bone  of  the  spine,  or  eoct*yj. 

'  8»me  autlini>  have  iliMiiixl  thnt  the  inner  talile  in  inore  lirittle  tlmti  tlie  outer  one.  Tbuy  i*tiite 
thnt  the  »npp<».>titin  has  nri^en  frum  the  fart  ihnt  when  (he  Hkiill  \s  t'raeliirfil  bv  a  Mow,  nr  wht'ii  ft 
furei^n  btidy.  i^itch  a»  a  biiUet,  eiitcnt  the  ^knll,  the  innt^r  (.tble  will  often  l>e  foiini)  lo  be  more  bpUn- 
teretj  th.'tn  (he  outer  one.  Tliey  ntliriu,  however,  thai  Ihits  is  due  to  the  direction  in  which  llie  lortv 
i»  :i|t{ilie<I.  If  tlie  fonv  m't  in  the  tip|MMi)f  dint-tion,  then  the  rondiliun  of  tiling  wuiild  lie  reversed, 
utid  ihe  iMKer  ttihle  would  Ik*  found  to  l>e  niori.'  extensively  fr»ciure<l  thiin  ihe  inner.  (See  some 
exiMM'inientsi  hv  Mr.Teevan.  /Vt/A.  Soc.  Ttunp.,Vf*\.  xvi   p.  Ill",  18flo.> 
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Obkerai,  Ohabactsbs  of  a  Vqbtebba. 

Eftch  Vertebra  voiwisU  of  two  ttuiimtial  partj* — uii  anterior  aolid  HegiiM.'nt,  or 
fttk^jTi  Juwi  a  jiosterior  »egineut,  or  arch.  The  aruL  is  fortoefl  of  two  pediclfn  nxid  twn 
J^miusr^  supporting  seven  proccMcit — viz.  four  articuhr^  two  tran9verst\  ami  one 
'.■•■■   tt«  proceHS. 

Thi?  Bodies  of  the  verlebrse  are  piled  one  upon  the  other,  forming  a  strong  pillar 
ft*r  die  supjKirt  of  the  cranium  and  trunk,  the  arehut*  forminir  a  hollow  eylinder 
"rid  fi»r  the  protection  of  the  spinal  coni.  The  difl'erent  vertebne  are  i-onnected 
_.  ;lier  h\*  meauK  of  the  articular  processes  and  the  intervertebnd  cartilagefs,  while 
ihe  iransver^^  and  spinous  processes^  8erve  aj^  levers  for  the  Htt^climent  of  muiiiclei* 
which  move  the  dilfercut  parti?  of  the  spine.  I,mstly,  hetween  each  pair  of  vertobrft* 
ftperturcs  exist  throu^^h  which  the  spinal  nexvetf  pAd8  fnun  the  cord.  Eaeh  of  the^c 
constituent  jwrt*  must  now  he  separately  examined. 

Tlie  Body,  or  vrutntut,  is  the  large.^t  and  most  solid  part  of  a  vertebra.  Al»ovti 
and  helnw  it  is  tl:ittene<i,  prer^euting  a  rim  around  its  cireinuference  ;  and  iti*  npinu* 
and  lower  snrfai-es  are  rough,  for  the  atta(;hm(?nt  of  the  intorvertebnd  tibro-carti- 
L'fcfies.  In  front  it  i.s  convex  from  side  to  side,  concave  from  ahove  downward. 
behind,  it  in  flat  from  alnjve  downward,  anri  slightly  concave  from  f*ide  to  side. 
Iti*  anterior  jiuriiuTe  ii*  perforated  by  a  few  small  njjeriurest  for  tl»e  |MLS.sage  of  nutrient 
teife*eb(,  whilst  on  the  |H)8lerior  surface  is  u  single  large  iiTegular  aperture,  or  occa- 
^flionally  more  than  one,  for  the  exit  of  veins  from  the  body  of  the  vertebra — ihe 

The  Pedicles  project  backwanl,  one  on  each  side,  from  the  upper  part  of  the 
body  of  the  vertebra,  at  the  line  of  junction  of  its  posterior  and  lateral  Bturface8. 
The  concavitieH  above  and  below  the  pellicles  are  the  intervertebral  noffhi-9  :  they 
are  four  in  number,  two  on  each  side,  the  inferior  ones  being  generally  the  dee|»er. 
When  tlie  vertebne  are  articidated  the  notehe.**  4»f  eai'h  wmlignouK  pair  of  bonifi  form 
\Uf  intervertebral  foramina,  which  communicate  with  the  spinal  canal  an<l  Irnusmit 
tile  spinal   nerves  and  blooil-vessels. 

The  Ttaminffl  are  two  broa<l  plates  of  bone  which  complete  the  vertebral  arch 
tiehind^  enclosing  a  foramen  [the  Hftiiuil furanu'tC\  whi(*h  serves  for  the  protection  of 
ihf  fipinal  cord  ;  they  are  connected  to  the  body  by  means  of  the  pedicles.  Their 
upper  and  lower  l>onlers  are  rough,  fur  the  attachment  of  the  lufomentn  gubjltrn. 

The  Articular  Processes,  four  in  number,  two  on  each  side,  sju'ing  fr»jm  the 
junction  of  the  pe*liclcs  with  the  lamime.  The  two  superior  project  upward,  their 
Krticidar  surfaces  being  directed  more  or  less  backward ;  the  two  inferior  project 
citiwnward.   their  articular  surfaces  looking  more  or  less  forwanl.' 

The  Spinous  Proceae  projecti*  backward  from  the  junction  of  the  two  iaminie. 
■nd  servL-s  for  the  altachtnent  of  mitscles. 

The  Transverse  Processes,  two  in  number,  project  one  at  each  side  from  the 
p4jint  where  the  articular  procetwes  join  the  pedicle.  They  also  serve  for  the  attiudi- 
tuent  of  intt^rles. 


Character  op  the  Cervical  Vertebr-e  (Fig.  113). 

The  Body  is  smaller  than  in  any  other  region  of  the  spine,  and  broader  from 
»ide  to  side  than  from  before  backwanl.  The  anterior  and  posterior  surfaces  are 
flattenetl  and  of  equal  depth  :  the  former  is  pla(.'efl  on  a  lower  level  than  the  latter. 
and  its  inferior  border  is  prolonge<l  downward,  so  as  to  overlap  the  upper  and  fore 
part  of  the  vertehra  below.  Its  upper  surface  is  concave  transversely,  and  presents 
i*  'trig  lip  f>n  each  side,  iLs  lower  surface  being  convex  from  side  to  side,  con- 

II   before  baA^kwanl.   and   prej^enting  laterally  a  shallow  concavity,  which 
■  tie  corresp<mding  projecting  lip  of  the  adjacent  vertebra.     The  piulifle»  are 
■1  'ihliqnely  outward,  and  the  superior  intervertebral  notches  are  deeper,  but 

'  It  nwf .  perhaps,  be  u  well  to  remintl  the  reader  Lli&t  the  direction  of  %  surface  is  determined 
tiT  that  of  II  line  drawn  ai  rii^ht  Hnirltw  tu  it 
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narrower,  than  the  inferior.  The  lamitux  are  uarrow^  long,  thinner  al>ove  than 
below,  and  overlap  eai'L  other,  enclo.sing  the  spinal  foramen,  which  i?  very  lar^e  and 
of  a  triangular  form.  The  Mpinou^  jtrocfmcH  nrc  short  nnt)  hifid  at  the  extremity, 
to  afford  /greater  »'Xl.ent  nf  surfaee  fur  the  attachment  of  miiscle-s  the  two  divisions 
being  often  of  unequal  eize.    They  increase  in  letigth  from  the  fourth  to  the  seventh. 


Aiiieiwr  Tmbiftif  of  T^ams.PrH 

Jf'aramtn  ^  Vertrhral  Art  f. 
lhrtfti,'*rT)ihiteh  tfTroMi  trtu 


F(e.  US. 


rAtwwrM 


JWi 
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The  tran4tvci'8e  prore9se»  are  short,  directed  downward,  ontwanl,  and  forward,  bifid 
at  their  extremity,  and  marked  hy  a  gr(M)ve  iilong  their  tippt-r  Hirfiirr,  whieh  runs 
downward  and  outward  from  tht*  superior  intervfrtt't»rai  nulrh,  iiud  jHTve«  for  the 
transmission  of  one  of  the  cervical  nerves.  Tliey  are  siiiialed  in  front  (»f  the  artic- 
tdar  proceA8e»  and  on  the  outer  side  of  the  pedicles.  The  ti-annverse  pn>ce*»se»  are 
pierced  nt  their  hni*e  hy  a  fommen.  for  the  transmission  r»f  the  vertebral  uriery.  vein, 
and  plexus  of  iicne**.  Each  process  is  formed  by  two  nH>ttf :  the  anterior  n.M>i  iirisi*^ 
from  the  side  of  the  body,  an<l  is  the  homologue  of  the  rib  in  the  dorsal  region  of 
the  spine.  The  posterior  root  springs  from  the  junction  of  the  pe<iicle  with  the 
Inniina,  and  corresponds  witli  the  transverse  processo**  iti  the  dorsjil  region.  It  i» 
by  the  junction  nf  the  two  that  tlie  foramen  for  the  vertebral  vessels  is  formtil. 
The  extremity  of  each  of  these  roots  forms  the  anterior  and  ponterior  (utnrclrtc  of 
the  transverse  processes.*  The  articular  jtroceeses  are  obli(|ue:  the  superior  arc  of 
an  oval  form,  flattened  and  directe^l  upward  and  backward,  tlie  inferior  downward 
and  forward. 

The  peculiar  vertebne  in  the  cervical  region  are  the  first,  or  Aflat;  the  second, 
or  Aria :  and  the  f*cvcnth.  or  VerUhra  pntmitienn.  The  great  modifications  in  the 
fonn  of  the  atlas  and  axis  are  designed  to  admit  of  the  nodding  ancl  rotatory  move- 
ments of  the  head. 

The  Atlas  {  Fig.  11-4)  is  ho  named  fit>m  supporting  the  globe  of  the  hea^l.  The 
chief  peculiarities  of  this  bone  are  that  it  has  neitlier  boily  nor  spinous  pnteess. 
The  body  is  detached  fnun  the  rest  of  the  bone,  and  forms  the  fxlontoid  process*  of 
the  second  vertebra,  while  the  part.s  corres|><>nding  to  the  pe<licles  pa.ss  in  front 
and  join  to  form  the  anterior  arch.  The  atlas  consists  of  un  anterior  areh.  a 
pfisterior  arch,  antl  two  lateral  nia8se.«  The  antfrior  arch  fimus  about  one-fifth 
of  the  bone:  its  anterior  ^urface  is  convex,  and  presents  about  its  centre  a  tuherrh\ 
for  the  attachment  of  the  Longus  colli  muscle;  ]>osteriorly  it  is  concave,  and 
marked  by  a  smooth  oval  or  circular  fa^-et,  for  articulation  with  the  o<lontoid  process 
of  the  axis.  The  upper  and  lower  borders  give  aliaehment  to  ligaments  which  con- 
nect it  with  the  occipital  hone  above  and  the  axis  below.     The  po$ffn'or  arch  forms 

'  The  anterior  tubercle  of  the  iransrerae  procem  of  the  nixth  cervical  vertebra  Ja  of  large  aise.  and 

i«  BiinietinifN  known  aji  *' ChaMiaigTiAc'A,  or  \\\t  t-HntliJ  tubercle."  It  is  in  Hose  relatu»ii  witli  thfr 
carotid  Hrtery,  which  lies  in  front  and  a  little  external  U*  it:  sci  that.  »>«  wnt«  tir»t  iM*imeil  <mi1  by 
C'hii!^iiyiiiic,  the  vvsn-\  ciin   witli  eiihe  Ite  mmproMti  n^in»t  it. 
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about  two-fifths  of  the  circumference  of  the  bone;  it  temiiuates  behind  in  a  tubercle^ 
which  i»  thf  rudinu'Mi  of  a  spinous  proces.-*  iind  gives  origin  to  the  Ilcctus  csipitis 
istictift  minor.  The  diminutive  size  of  this  process  prevents  any  interi'erenrc  in 
10  moseraents  between  it  and  the  cranium.  The  posterior  part  of  rhe  arch  prescnia 
11  I'l  behind  a  rotindo4l  edge  for  the  attachment  of  a  ligament,  whilst  in  frunt, 

li  rlv  behind  eiu'h  superior  articular  process,  is  a  j»rouve,  Hometimes  converted 

into  a  furainen  by  a  delicate  bony  spicuhim  which  arclie.s  backward  from  the  ]»oste- 
rior  extremity  of  the  auperior  articular  proce.^:?.  These  grooVL-^  repreneni  the  su|)e- 
rior  intervertebral  notchcji.  and  are  peculiar  from  being  situated  behind  the  artictdar 
processes,  instead  of  before  them,  as  in  the  otlier  vertebne.  They  serve  for  the 
traiL*imis»ion  of  the  vertebral  artery,  which»  ascending  through  the  foramen  in  the 
transverse  process  winds  round  the  lateral  mass  in  a  direction  backward  and  inward. 

Fio.  114. 
AntmArrJ 


7>tfM#.  ^W* 


So  r  Am  en  fur 


Qfvave/cr  V^rC^^  A  rt  / 
"    and  JJ*  C^vJ^trvt 


First  CervloAl  Vertebr»tor  AiIa*. 

They  al^  transmit  the  suboccipital  nerves.  On  the  under  surface  of  the  posterior 
an-h.  in  the  same  situation,  are  two  other  grooves,  placed  behind  the  lateral  uuK^ses 
and  repre-seniing  the  inferior  intervertebnil  notchei^  of  other  vertebne.  They  are 
much  leiw  marke<l  (bun  the  iiuperior.  The  lower  border  also  gives  attuchnient  to  a 
ligament,  which  connects  it  with  the  axis.  The  httrnf  mnssfg  arc  the  most  bulky 
and  solid  (»art8  of  the  atlaa^  in  order  to  Hupport  the  weight  of  the  head ;  thev  pre- 
sent two  articulating  processes  above  and  two  below.  The  two  superior  are  of  large 
we.  oval,  concave,  and  approach  toward  one  another  in  front,  but  diverge  behind: 
they  are  directo<l  upwanl.  inward,  and  a  little  backward,  forming  a  kind  of  cup  for 
f  lylc**  uf  tile  occipital  bone,  and  are  adniinibly  adapted  to  the  nothling  uiove- 

I  i   the  hciul.      Not  unfre<|uently  they  are  partially  subdivided  bv  a  more  or 

IcM  deep  indentation  which  encroaches  upon  each  lateral  margin,  ^fhe  inferior 
articular  proces^s  are  circular  in  form.  flattene<l  or  slightly  conciive,  and  directed 
downward  and  inward,  articulating  with  the  axis  and  permitting  the  rotatory  move- 
ments. Just  below  the  inner  margin  of  each  superior  articular  surface  is  n  small 
tubercle,  for  the  attachment  of  a  ligament  which,  stretching  across  the  ring  of  the 
atl:iA,  divide.*   it  into  two  unequal   parts,  the  anterior  or  smaller  segment  rei:eiving 

c  odontoid  proceesof  the  axis,  the  posterior  allowing  the  transmission  of  the  spinal 
and  its  membranea.     This  part  of  the  spinal  canal  is  of  considerable  size,  to 

brd  apace  for  the  spinal  cord,  and  hence  lalenil  displacement  of  the  atliis  may 
.<OecQr  without  compression  of  the  spinal  cord.     The  ti^ansverse  processes  are  of  large 
project  directly  outwanl  from  llie  lateral   ma.-^ses,  and  sen*e  for  the  attachment 
iai  rausc'lc,'*  which  a.ssist  in  rotating  the  head.     They  are  long,  not  bifid,  and 

rfonit<*d  lit  their  base  by  a  canal  for  the  vertebral  artery,  which  is  directed  from 
w,   u]iward  and  backward.  4 

Tlic  Axis  (Fig.  n.SJ  is  80  named  from  forming  the  pivot  upon  which  the  heml 
TOtftUai.     The  most  distinctive  character  of  this  bene  is  the  strong  prominent  pro- 
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\y  tooth-like  in  form  (hence  the  name  odontmdy  wlilch  rises  porpendicularly  from 
llie  upper  part  of  the  liotly.  Tbt*  hodt/  is  of  a  triangular  form,  deeper  in  front  than 
behind,  and  prolonge*!  downward  anteriorly  so  as  to  overlap  the  upper  and  fore  part 
oi'  the  adjacent  vertebra.     It  presents  in  front  a  median  longitudinal  ridge^  separat- 


Fio.  115. 

Odontani  l^ra: . 


Bfftiffh  Sutf.fie  rA^cA  It'^ 
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•  SeooDd  Cenienl  ViTtt-ltni.  (t  \xU. 

\n^  two  lateral  depressions  for  the  attachment  of  the  Longiis*  colli  muscle  of  either 
side.  The  odoyiUnd  proctss  j)resent8  two  articulating  surfaces:  one  in  front,  of  an 
oval  form,  for  articulation  with  the  atla^*;  another  behind,  for  the  transverse  liga- 
ment, the  latter  frofpiently  encroaching  on  the  sides  of  the  process.  The  apex  is 
|M)intiMl ;  just  below  it  the  process  is  somewhat  I'lilmyed.  Hnd  prest»nts  on  either  side 
a  rough  impression,  for  the  attachment  of  the  (jdontoid  or  check  ligament*^  which 

connect  it  to  the  occipital  bone; 
Fio.  116.  the  base  of  the  process,  where  it  is 

attached  to  the  body,  is  constricted, 
so  as  to  prevent  displacement  from 
the  transvci'se  litinnicnt.  which  binds 
it  in  this  situation  to  the  anterior 
arch  of  the  utlas.  Sometime^,  how- 
ever, this  proj.*ess  doe**  become  dis- 
placed, ei'pecially  in  children,  in 
whom  the  lipaments  are  more  re- 
laxe<l :  instant  death  is  the  result 
of  tliis  accident.  The  pedfelt'H  arc 
broad  and  stronjr.  especially  their 
anterior  extremities,  which  coalesce 
with  the  sides  of  the  body  and  the 
root  of  the  odontoid  process.  The 
lammff  are  thick  nnd  strong,  and 
the  spinal  fomtnen  large,  but  smaller 
than  that  of  the  atlas.  The  #«//c- 
rior  articithr  itttTfares  are  njuud. 
slightly  convex,  directed  upward 
and  outward,  and  are  peculiar  in 
bein*;  sup]>orte<l  on  the  body,  pedi- 
cles, and  transverse  processes.  The  inferior  articular  surfticen  have  the  same  direc- 
tion as  those  of  the  other  cer\ical  vertebne.  The  superior  interi'ertrhrdl  notches  are 
very  shallow,  and  li» behind  the  articular  processes;  the  inft'rior  in  front  of  them,  as 
in  the  other  cervical  vertebne.  The  tramnwrtie  prort'ttscn  are  very  small,  not  bifivU 
and  perforated  by  the  vertebral  f(tramen  or  foramen  for  the  vertebral  artery,  which 
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is  directed  obliqiielv  upwanl  and  outwnril.  Th^  spinous  procesB  is  of  large  size, 
rery  stronjz;,  deojdy  chniinolle*!  on  its  nndi^r  piirfacc,  and  prcv^ents  a  hllid  tubercular 
oxlrvmity  for  the  attaclinicni  of  muscle!*,  whicb  serve  to  rotate  the  head  upon  the 
^irir. 

SeTeath  Cervical  (Fij^.  IKJ). — The  most  distinctive  cbamcter  of  this  vertchra 
i-   the  exi!*lence  uf  a  verv  lonj;  an*l  prominent  spinous  proce^;   henee  the  name 
■     I   promineiw."     This  process  ia  thick,  nearly  horizontal  in  dlreeliou,   not 
I.  i.  and  haM  attached  to  It  the  liganientuni  nurluc.     [<_)n  Hexion  of  the  head 

d  neck  in  the  living  model  this  spine,  and  sf)raetimea  those  of  the  sixth  eervical 
d.  first  dunuil,  becomo  very  prominent.]  The  transverse  j/roccaa  ih  usually  of 
ftiie,  especially  its  posterior  root ;  its  upper  surfaec  has  usually  a  shallow  ;rroove, 
itaddom  presents  more  than  a  trace  of  hifurcation  at  its  extremity.  [O^'ra^^ion- 
tho  anterior  pan  of  the  transverse  process  is  develo(>ed  into  a  cervical  rib.]  The 
Trrtr-bral  foramen  is  sometimes  as  larjie  ma  in  the  other  cervical  vertebne,  [hut  is] 
u^rmlly  smaller  on  one  or  both  ?idea.  and  sometimes  wantin<».  On  the  left  side  it 
orciisionally  gives  passage  to  the  vertebral  artery ;  more  fret^uently  the  vertebral 
rein  traverse?  it  on  both  sides;  but  the  usual  arrangement  is  for  txtth  aitery  and 
rein  to  pass  through  the  foramen  in  the  transverse  process  of  the  sixth  ccr\'ieal. 
rOccasionalty  the  vessels  do  not  enter  the  vertebral  foramina  till  they  get  to  the 
bfUt.  or  even  the  fourth,  vertebra.] 


Charactebs  of  the  Dorsax.  Vertebra. 

The  bodies  of  the  dorsal  vertebne  resemble  those  in  the  cervical  and  lumbar 
regions  at  the  respective  ends  of  this  portion  of  the  spine;  but  in  the  middle  of  the 
dorsal  region  their  form  is  very  characteristic,  being  heart-shay)ed  and  as  broad  in 
the  aniero-poHteriitr  as  in  the  lateral  direction.  They  are  thicker  behind  than  in 
fimnt,  flat  above  and  below,  convex  and  prominent  in  front,  deeply  concave  behind, 
ilightly  constricted  in  tront  and  at  the  sides,  and  marked  on  each  side,  near  the  root 


Fig.  U7. 
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A  Donal  Vertebra. 


of  tbc  pedicle,  by  two  dorai-f^ets.  one  above,  the  other  below.  These  are  covered 
with  cartilage  in  the  recent  state,  and  whtn  articulated  with  the  adjoining  vertebrse 
form,  with  the  intei-vening  tibro-cartilage,  oval  surfaces  for  the  reception  of  the 
headis  of  the  corresponding  ribs,     The  pedicles  are  directed  backward,  and  the 
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inferior  intervertebral  notches  are  of  large  size  and  deeper  than  in  any  otlier  region 
of  the  spine.  The  himinrp  are  broad,  thick,  nnd  imhricatcd ;  that  is  to  say,  over- 
lap one  another  like  tiles  on  a  roof.  The  spinal  foramen  is  small  and  of  a  circular 
form.  The  arttfuhir  proi^'sseit  arc  flat,  nearly  vertic-al  in  direction,  and  project 
from  the  upper  and  lower  pnrt  of  the  pedicles,  the  superior  iK'inp  directed  hack- 
ward  and  a  lillle  outward  and  upward,  the  inferior  forward  and  a  little  inward  and 

Fio.  118,  *^ 


downward.  The  tmrtgrrrse  procfttHcH  arise  from  tlie  parae  parts  of  tlie  arch  as  the 
posterior  roots  of  the  transverse  processes  in  the  neck,  and  are  situate<l  heliiud  the 
articular  processes  and  pedicles;  they  are  thick,  strong,  and  of  great  length, 
directed  ohliquely  backward  and  outwanl,  presenting  a  clubbed  extremity,  which 
is  tipped  on  its  anterior  part  by  a  small  concave  surface,  for  articulation  witli  the 
tubercle  of  a  rib.     Besides  the  articular  facet  for  the  rib,  two  indistinct  tubercles 
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be  seen  rising  from  ilio  extremity  of  the  transverse  processes,  one  near  the 
ipper,  the  other  near  the  lower  border.  In  man  they  are  compjiratively  of  small 
'tize.  and  serve  only  for  the  attat'liment  uf  muMcleH.  But  in  some  animals  they 
aitjiin  considerable  magnitude^  either  for  the  purpose  of  more  closely  connecting  the 
»4-;rment5  of  this  portion  of  the  spine  or  for  musi:ular  and  ligamentous  attaolituent. 
The  ttpinnHi  processeg  are  long,  triangular  in  form  (bayonot-shapH.Mi),  directed  oblitpiely 
doMiiw-.ird,  and  tern^nate  in  a  tubeixMilur  extremity.  Tltey  *jverlu[>  one  another  from 
the  fiftli  to  the  eiglitli,  but  arc  1e»8  oblique  in  direction  above  antl  bt'low. 

The  peculiar  dorsal  vertebrae  are  the  finst^  ninthy  iejilfu  deventh^  and  twelfth 
(Fig.  UK). 

The  First  Dorsal  Vertebra  presents,  on  each  side  of  the  hodi/^  a  single  entire 
articular  faeet  lor  the  heail  of  tlie  first  rib,  and  a  half-facet  for  the  upper  half  of 
the  second.  The  upper  surface  of  the  Ixidy  is  like  that  of  a  cervical  vertebra,  being 
broad,  transversely  concave,  and  lipped  on  each  side.  The  artlmLhir  tmr/aces  are 
oblioue,  and  the  apiwiua  procfum  thick,  long,  and  aluinst  horixonial. 

The  Ninth  Dorsal  hits  no  demi-facet  below,  in  some  subj(H;ts.  however,  the 
ninth  has  two  deuii-facets  on  each  side;  then  the  tenth  has  a  demi-facet  at  the  upper 
part,  none  below. 

The  Tenth  Dorsal  has  (except  in  the  cases  just  raentione<l)  an  entire  articular 
facet  on  each  side  above,  which  is  partly  placed  on  the  outer  surface  of  the  pedicle. 
It  has  no  drmi-facct  bclnw. 

In  the  Eleventh  Dorsal  the  body  approaches  in  its  form  and  size  to  thelumbiir. 
The  articular  facets  for  the  hea<is  of  the  ribs,  one  on  each  side,  are  of  large  size, 
and  placed  chiefly  on  the  pedicles,  which  are  thicker  and  stronger  in  this  and  the 
next  vertebra  than  in  any  otiier  jwirt  of  the  dorsal  region.  The  trnimu^rin'.  pro- 
cesses are  very  short,  tubercular  at  their  extremities,  and  have  no  articular  facets 
'fcr  the  tubercles  of  the  ribs.  The  spinous  process  is  short,  ne4irly  horizontal  in 
direction,  and  prcTJtnt.-^  a  slight  tendency  to  bifurcation  at  its  extremity. 

The  Twelfth  Dorsal  ha^^  the  same  general  chanicters  as  the  eleventh,  but  may 
be  distinguished  from  it  by  the  inferior  articular  proces.Me3  being  convex  and  turned 
outward,  like  those  of  the  lumbar  vcrtebnc ;  by  the  general  form  of  the  body,  larai- 
nic,  and  spinous  process,  approaching  to  that  of  the  lumbar  veiiebrie;  and  by  the 
transverse  processes  being  shorter,  and  market^l  by  three  elevations,  the  superior, 
inferior,  and  external  tubercles,  which  corresptond  to  the  mammillary,  accessory,  and 
transverse  processes  of  llie  lumbar  vertebrse.  Traces  of  similar  elevations  are  usu- 
ally to  be  found  upon  the  other  doival  vertebne.     (  Vide  antea.) 


Characters  or  the  Lumbar  Vertebra. 

The  litimbar  Vertebrae  (Fig.  Ill*)  nrc  the  ljirgi»st  segments  of  the  vprtobral 
column.  Tlie  /W//  is  large,  broader  from  side  to  sitlc  than  from  before  backward, 
slightly  tliicker  in  front  than  beliind,  flattened  or  slightly  concave  above  and  below, 
CK»iu-a**e  behind,  and  deeply  constricted  in  front  and  at  the  sides,  presenting  promi- 
nent uuirgins,  which  afford  a  broad  ba.'^ia  for  die  sup|H>rt  of  the  superincumbent 
Weight,  The  pt'tiit'lem  are  very  stnmg,  directed  backward  fnuu  the  up|»er  part  of 
the  btxlies ;  conse<piently  the  inferior  intervertebi*al  notches  are  of  large  size.  The 
Litnitu^  are  short,  but  broad  ami  strong,  and  the  foramen  triangular,  larger  tlian  in 
iJie  dorsiiL  smaller  than  in  the  cervical  region.  The  HUpvrior  articular  proceHses 
»rc  concave,  and  look  almost  flire<?tly  inward;  the  inferior^  convex,  look  outward 
and  a  little  forward :  the  foniier  are  separated  by  a  much  wider  interval  than  the 
latter,  embracing  the  lower  nrticulatin)i  processes  of  tlie  vertebra,  above.  The  trans- 
vetfif  proi^eiSfB  are  lonj;,  slender,  directed  transversely  outward  in  the  up|>er  three 
^lumbar  vertebra?,  slaiitin*:  a  little  upward  in  the  lower  two.  They  are  situates!  in 
fnmt  of  the  articular  processes,  instead  of  beliind  them,  as  in  the  doival  vertebne. 
and  are  by  some  anatomists  considered  homoion;ous  with  the  ribs.  Of  the  two  tuber- 
cles noticed  in  connection  with  the  transverse  processes  in  the  dorsal  region,  the 
superior  ones  beeoine  Connected  in  this  region  with  the  buck   pail  of  the  superior 
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articular  processes,  and  have  received  the  name  of  mammillart/  processes;  the  infe- 
rior are  represente<l  by  a  small  process  pointing  downward,  situated  at  the  bftck  part 
of  the  base  of  the  transverse  procass,  and  called  the  tn^cessori/  prrxjcsses.  Although 
in  man  these  are  comparatively  small,  in  some  animals  they  attain  considerable  siKe, 


Fig.  119. 


Sup€n  Artte*  Proc^ 


LumbMx  Verlebrm. 

ard  serve  to  lock  the  vertebrae  more  closely  together.  The  »phiou^  proretdttm  are 
thick  and  broad,  somewhat  quadrilateral,  horizontal  in  direction,  thicker  below  than 
above,  and  terminate  by  a  rough,  uneven  border. 

The  Fifth  Lumbar  Vertebra  is  chanicterized  by  having  the  body  much  thicker 
in  front  tbiiii  luhind,  wliith  accords  with  the  prominence  of  t)ic  sacro-vertebnil  artic- 
ulation; by  tlic  siiiMllcr  size  of  ita  spinous  process;  by  the  wide  interval  between  the 
inferior  articulating  processes ;  and  by  the  greater  size  and  thickness  of  its  trans-  ^ 
verse  processes.  ■ 

Structure  of  the  Vertebrse. — The  structure  of  a  vertebra  differs  in  different 
part,^.  Tlie  body  is  composed  of  light  spongy  cancellous  tissue,  having  a  thin 
coating  of  compact  tissue  un  its  external  surface,  [wrforated  by  numerous  orifices^ 
some  of  large  size,  for  tlie  passage  of  vessels  ;  its  interior  is  traversed  by  one  or  two 
large  canals  for  the  reception  of  veins,  which  converge  toward  a  single  large  irreg- 
ular aperture  or  several  small  apertures  at  the  posterior  part  of  the  body  of  each 
bone.  The  arch  and  processes  projecting  from  it  have,  \.m  the  contrary,  an  exctHMi- 
ingly  thick  covering  of  com|Mict  tissue. 

Development. — Eacli  vertebra  is  formed  of  three  primary  cartilaginous  portions 
(Fig.  120)— one  for  each  lamina  and  its  processes,  and  one  for  the  body.     Ossifica- 
tion commences  in  the  laminjc  al)out  the  sixth  week  of  foetal  life,  in  the  situation 
where  the  transverse  processes  afterward  [troject,  the  {M«*ific  gmnules  shooting  back- 
ward to  the  spine,  forward  to  the  body,  and  outward  into  the  transA'cree  and  articular 
processes.     Ossification  in  the  body  commences  in  the  middle  of  the  cartilage  about 
the  eighth  week.     According  to  some  autliors,  ossification  commences  in  (be  laminie  S 
only  in  the  upper  vcrtebne — /.  e,  in  the  cervical  and  \\\>]vl'X  dorsal.     The  first  (»ssific  | 
point  in  the  lower  vertebra^  is  that  which   is  to  fonn  ihe  hmly,  the  osseous  centres 
for  the  lamin;ie  appearing  at  a  subse<iuent  period.     At  birth  these  three  pieces  are  ^ 
perfectly  sepumte.      During  the  first  year  the  lamina?  become  united  behind  by  ftl 
portion  of  cartilage  in  which  the  spinous  process  is  ultimately  formed,  and  thus  the 
arch  is  completed.     About  the  third  year  the  body  is  joined  to  the  arch  on  each  side 
in  such  a  manner  tliat  the  body  is  fonne<l  from  the  three  original  centres  of  ossificjv- 
tion,  the  amount  contributed  by  the  petlicles  increasing  in  extent  from  below  upward. 
Thus  the  bfKlies  of  the  aatral  vertebra?  are  fonnod  almost  entirely  from  the  central 
nuclei ;  the  bodies  of  the  lumbar  are  formetl  laternlly  and  behjnil  by  the  pedicles: 
in  the  dorsal  region  the  pedicles  advance  as  far  for^vard  as  the  articular  depressions 
for  the  head  of  the  ribs,  forming  these  cavities  of  reception,  and  in  the  neck  the  lat- 
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end  portions  of  the  bodit«  are  formed  entirely  by  the  advance  of  the  pedicles.  Before 
|mberty  no  other  changes  occur,  excepting  a  gradual  increase  iu  the  frrowih  of  llieso 
primary  centres,  the  upiier  and  under  surfaces  of  the  bodies  and  the  ends  of  the  trans- 
verse and  spinous  processes  being  tipped  with  cartilage,  in  wbich  ossific  granules  are 
not  as  yet  deposiie^i.  At  sixteen  years  (Fig.  121)  tour  secondar\'  centres  appi-ar — 
one  for  the  tip  of  each  transverse  process,  and  two  (sometimcti  united  into  one)  for  the 
end  of  the  spinous  proce^.  At  twenty-oue  veal's  (Fig.  122)  a  thin  circular  epiphytiial 
plate  of  Imne  is  formed  in  the  layer  of  cartilage  situated  on  the  upper  and  under  sur- 
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of  the  body,  the  former  being  the  thicker  of  the  two.  All  these  become  joined, 
the  bone  is  completely  fonue<i  about  the  thirtieth  year  of  life. 

Exceptions  to  this  mode  of  development  occur  in  the  first,  second,  and  seventh 
cervical,  and  in  the  vertebrie  of  the  lumbar  region. 

The  Atlas  (Fig.  123)  is  developed  by  two  primary  centres  and  by  ont  or  more 
epiphyses.  The  two  primary  centres  are  destined  for  the  two  lateral  or  neural 
rii.i-.-es,  the  ossification  of  which  commences  generally  about  the  eighth  week,  near 
the  articular  processes,  and  extends  hackwnrd;  tliese  portions  of  bone  are  sepsiraled 
from  one  another  behind,  at  birth,  by  a  narrow  interval  filled  in  with  cartilage. 
Between  the  second  and  third  yeare  they  unite,  either  directly  or  through  the  medium 
of  an  cpiphvsial  centre  devrlopeil  in  the  cartilage  near  their  point  of  junction.  The 
anterior  arco  at  birth  is  altoirelhcr  cartilaginous,  and  this  portion  of  the  alia*  is  com- 
pleted by  (he  gradual  extension  for^vard  and  ultimate  junction  of  the  two  neural  pro- 
cesses. Occasionally,  a  separate  nucleus,  which  appears  about  the  end  of  the  first  year 
after  birth,  is  devck)|HHl  in  the  anterior  arch,  which,  exten<Hng  laterally,  joins  the  neu- 
ral processes  in  front  of  the  pcilicles;  or  there  ure  two  nuclei  developed  in  the  ante- 
rior arch,  one  on  either  side  of  the  median  line,  which  join  to  form  a  single  mass, 
ttAerw&rd  united  to  the  lateral  portions  in  front  of  the  articulating  processes. 
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The  Axis  (Fig.  124)  is  developed  by  «ir  centres.  The  body  and  arch  of  ihis  bone 
are  fonufd  in  the  same  nittDner  jw  the  corresponding  parts  in  ihe  other  vertebne — 
one  (centre  for  thii  lower  |mrl  of  the  lM>dy  iind  one  for  each  lamina.  The  od(>nioid 
process  consistfi  originally  of  an  extension  upward  of  the  fart ilagi nous  iua88  in  whieh 
the  lower  part  of  the  body  is  formed.  At  about  the  sixth  month  of  fuetal  life  two 
osseous  nuclei  make  their  appearance  in  llje  base  of  this  process:  they  are  placed 
laterally^  and  join  before  birth  to  form  u  conical  bilobe<l  mass  deeply  eleft  above : 
the  interval  between  ihe  eleft  and  the  summit  of  the  process  is  formed  by  a  wcdge- 
sliuped  piece  of  cartila^'e»  the  base  of  the  process  being  separated  from  the  body  by 
a  cartilai^inous  iulurval  which  gi-adually  becomes  ossified,  sometimes  by  a  &ejmrate 
epiphysiid  nucleus.  Finally,  as  Dr.  Humphry  has  demonstrated,  the  apex  of  the 
odontoid  process  has  a  separate  nucleus. 

The  Seventh  Cervical. — The  anterior  or  costal  part  of  the  tran.sverse  process 
of  the  seventh  cervical  is  developed  from  a  separate  osseous  centre  at  about  the  sixth 
m-mth  of  fa'tal  life,  and  joins  the  lx>dy  antl  posterior  division  of  the  tninsverse  pro- 
ce.ss  between  the  fifth  and  sixth  years.  Sometimes  this  process  continues  as  a  sepa- 
rate piece,  and,  becoming  lengthcne<l  outward,  constitutes  what  is  known  ils  a  cer- 
vical rib. 

The  Liimbar  Vertebrae  (Fig.  125)  have  txvo  fuIJitional  rentn':»  (besides  those 
pc*culiar  to  ilic  vcriebne  gunerally)  for  the  maramillary  tubercle.^,  which  project  from 
the  back  part  of  the  superior  articular  processes.  The  transverse  process  of  the  first 
lumbar  is  sometimes  developed  as  a  eepanile  piece,  which  may  remain  jwnnanently 
unconnected  with  the  remaining  p4)rtion  of  tlie  bone,  thus  forming  a  lumbar  rib — a 
peculiarity  which  is  rarely  met  with. 

Progress  of  Ossification  of  the  Spine  generally. — Ossificatioi»  of  the  laininse 
of  the  vertebne  commences  at  the  upjier  part  of  the  spine,  and  proceeds  gradually 
downward ;  hence  the  frerpient  occurrence  of  spina  bifida  in  the  lower  part  of  the 
spinal  column  [from  non-union  posteriorly  of  the  two  centres  for  the  lamina*].  Ossi- 
fication of  the  bodies,  on  the  other  hand,  commences  a  little  below  the  centre  of  the 
spinal  column  (alx)ut  the  ninth  or  tenth  dorsal  vertebra),  and  extends  Ijoth  upward 
mid  downward.  Although,  however,  the  ossific  nuclei  make  their  first  ap]>earance 
in  the  lower  dorsal  vertebne,  the  lumbar  and  first  t^acral  are  those  in  which  these 
nuclei  are  largest  ;it  hirtli. 

Attachment  of  Muscles. — To  the  Aths  are  attached  nine  pairs :  the  Longus 
colli.  Rectus  anticus  miimr.  Rectus  lateralis.  Rectus  posticus  minor,  UbliLpnis  supe- 
rior and  inferior,  Splenius  cnlli.  Levator  anguli  scupulie,  and  First  intertransverse. 

To  tlie  Ati'm  are  attached  eleven  paii*s:  the  Longus  colli,  Oblifpius  inferior,  Rec- 
tus j>osticus  mijjor,  Semispinalis  colli,  Mulritidus  spina?,  Levator  anguli  scapulie. 
Splenitis  colli,  Scalenus  inedius,  Transversalis  colli.  Intertransversales,  Interspinalefii. 

To  the  remaining  vertebrie  generally  are  attached  thirty-five  pairs  and  a  single 
muscle:  a/itfriorhf,  the  Rectus  anticus  nuijor,  Longus  colli,  Scalenus  anticus.  medius, 
and  iK)Sticus,  Psoas  inagnus.  Psoas  parvus,  (.Juadratus  lumhorum.  Diaphragm, 
Obliijuus  internus,  and  Transversalis :  pt'steriorhf^  the  Trapezius,  Latissimus  doi^si. 
Levator  anguli  scapulte.  Rhomboideus  major  and  minor.  Serratus  posticus  superior 
and  inferior,  Splenius,  Erector  spinie.  Sacro-lumbalis,  Longissimus  dorsi,  Spinalis 
dorsi,  Cervicalis  aseen<lens.  Transversalis  enlji.  Trachelo-nuLstoid,  Complexus,  Uiven- 
ter  cer\icis,  Semispinalis  dorsi  and  colli,  Midtifidus  rijtinie,  Rotatores  spins?,  Inler- 
spinales,  Supraspinales,  Intertmnsvei*siiles,  Levalores  eostarum. 
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Sacral  and  Coccygeal  Vertebh^. 

The  Sacral  and  Coccygreal  Vertebrse  consist,  at  an  t»arly  period  of  life,  of  nine 
separate  pieces,  which  are  united  in  the  adult  .<o  as  to  form  two  bones,  five  entering 
into  the  formation  of  the  sacrum,  four  into  that  of  the  coccyx.  Occasionally  the 
coccyx  consists  of  five  lM)nes.* 

The  Sacrum  {sacrws^  sacred)  is  a  large  triangular  bone  (Fig.  126)  situated  al 
'  Dr.  Plamphrv  describes  this  ait  the  usual  composition  of  the  cuccyx  (Oh  fAe  Sktiiton^  p.  456). 
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(wer  part  of  the  vertebral  column  and  at  Uie  upper  and  bw-k  part  of  the  pelvic 
ivtty,  where  it  is  inserted  like  a  wedge  betwetm  the  two  iDnomiuate  bones,  its  iip|KT 
•part,  or  boae,  articulating  with  the  laitt  lumbar  vertebra,  it«  apex  with  the  coccyx. 
The  sacrum  w  curved  uijon  itself,  and  placed  very  obli<(uely,  it*  upper  extremity  pro- 
i'  '*'»rward.  and  Pjnning,  with  the  lust  hunbar  vertebni,  a  very  prominent  angle 

...  pntmonton/ormrro-i^t'rftbralaru;k.  whilst  its  central  part  is  dirorted  back- 

«ai\i,  «o  aii  to  give  increased  capacity  to  the  pelvic  cavity.    It  pre^entii  for  examiua- 
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'Miterior  and  posterior  surface,  two  lateral  surfaces,  a  base,  an  apex,  and  a 
centml  canal. 

The  anterior  surface  is  concave  from  above  downward,  and  Rlijrhtlyso  from  side 
to  aide.     In   \\w  iiiiddie  ai*e  seen    four  transverse   ridjrcs,   indiraiin^  tlie  orijrinal 
dlTt^ioii  of  the  Ixine  into  Jive  sepanite  pieces.     The  [Hirtioiks  of  bone  intervening 
between  the  ritlge^  correspond  to  the  bodies  of  the  voriebrie.     The  bodv  of  tlie  firat 
»e;;tncut  is  of  lar^re  size,  and  in  form  pesembles  that  of  a  lumbar  vertebra:  the  puc- 
owiing  ones  diujini."*b  in  size  from  above  dnwnward,  are  flattened  from  before  back- 
ward, and  are  curved  so  as  to  iicnmimodate  themselves  to  the  form  nf  the  sncrum, 
bt-inir  concave  in  front,  convex  bcliind.     At  each  end  of  the  ridjjes  above  mentione<l 
art-  ^een  the  anUrior  nav  ml  foramina .  annlojrous  to  the  intervertebral  foramina,  four 
in  uumber  on  each  side,  sotnewliat  rotinded  in  funn,  iliminishinij  in  *iize  from  above 
downwiird,  and  dire<;ted  outward  and   forward;  they  transmit  the  anterior  bninches 
of  the  sacral  nerves.     External  to  these  foramina  is  the  latrrnl  mass,  ct^nsistiug,  at 
w»  early  period  of  life,  of  separate  sesments ;  thi'^e  bei-ome  blended  in  the  adult 
with  the  bodies,  with  each  other,  and  wttli  tlie  posteri<ir  rnuisverHe  processes.     Each 
Wral  mass  is  traversed  by  four  broad  shallow  grooves  which  lodge  tlie  anterior  sacral 
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nerreB  as  they  pass  outward,  the  grfvoves  bein^  separatcfl  by  prominent  ridges  of  biine 
which  give  attnrhmcnt  to  the  slips  of  tlie  Pyriformis  nmscle. 

If  a  vertical  section  is  made  through  tlie  centre  of  the  bone  (Fig.  127),  the  bodies 

are  seen  to  he  united  at  their  circumference 
by  boni.',  a  wide  interval  being  left  centrally, 
wliich.  in  the  recent  slate,  ia  filled  by  inter- 
vertebral subfitance.  In  some  bones  this 
union  is  more  complete  between  the  lower 
segments  ihnn  between  the  upper  ones. 

The  posterior  surface  (Fig.  ll2H)  is 
convex,  and  much  narrower  than  the  an- 
terior. In  the  middle  line  are  three  or 
four  tubercles*,  which  represent  the  rudi- 
mentary spinous  processes  of  the  sacral 
vertebiie.  Of  these  tubercles,  the  first  is 
usually  prominent  and  pei*fectly  distinct 
from  the  rest;  the  second  and  third  are 
either  separate  or  united  into  a  tubercular 
ridge,  which  diminishes  in  sixe  from  above 
downward;  the  fourth  usually,  and  the  fifth 
always,  remaining  undeveloped.  E.\ternal 
to  the  spinous  j)rocesscs  on  each  side  are 
the  himinre^  broad  and  well  marked  in  the 
first  three  pieces.  son)etimes  the  fourth,  nnd 
generally  the  fiitb,  being  undeveloped;  in 
this  situation  the  lower  end  of  the  .sural 
caniil  is  exposed.  [In  severe  betl-sores  this 
canal  is  sometimes  opened  here  by  slough- 
ing, and  may  be  followe*!  by  spinaJ  men- 
ingitis, etc.]  External  to  the  laminie  i^  a 
linear  series  of  indistinct  tubercles  repre- 
senting the  artirular  procvases  ;  the  upper 
pair  are  large,  well-developed,  and  coitc- 
sjtond  in  shape  anil  direction  to  the  superior 
articulating  processes  of  a  lumbar  vertebra ; 
the  second  and  third  are  small ;  the  fourth 
and  fifth  (itsually  blended  together)  are 
eituated  on  each  side  of  the  nacrul  canal :  they  are  called  the  anrral  cnrniui,  and 
articulate  with  tlii?  eorruui  of  the  coccyx.  External  to  tlie  articular  proce«*ses  iu*e 
the  dnir  posterior  ftaeral  foramina  :  they  are  smaller  in  size  and  less  regular  in 
form  than  the  anterior,  and  transmit  the  posterior  branches  of  the  sacml  tierves. 
On  the  outer  side  of  the  posterior  sacral  f4)ramina  is  a  series  of  tiibercleB^  the 
rudimentary  transversf!  j>rorr88f9  of  the  sacral  vertebne.  The  fii"st  pair  of  trans^ 
verse  tubercles  are  of  large  size,  very  distinct,  and  correspond  with  each  superior 
angle  of  the  bone ;  the  second,  small  in  size,  enter  into  the  formation  of  the  sacro- 
iliac articulation  ;  the  third  give  attachment  to  the  oblique  fa.wciculi  of  the  |K>sferior 
sacro-iliftc  ligaments,  and  the  fourth  and  fifth  to  the  gr(»at  sacro-sciatic  ligaments. 
The  interspace  between  the  spinous  and  transverse  processes  on  the  hack  of  the 
eacrum  profients  a  wide  shallow  concavity  called  the  mcrnl  jfro<pve :  it  is  continuous 
above  willi  the  vertebral  gn»ove,  and  lodges  the  origin  of  the  Erector  spiuiv. 

The  lateral  surface,  broad  above,  becomes  narrowed  into  a  thin  edge  below. 
Its  upper  half  prt-souti*  in  front  a  broad  ear-shaped  surface  for  articulation  with  the 
ilium.  This  is  called  the  auriruUtr  surface,  and  in  the  fresh  state  is  coati-d  with 
fibro-cartilage.  It  is  bounded  posteriorly  by  deep  and  uneven  impressions,  for  the 
attachment  of  the  posterior  sacro-iliuc  ligaments.  The  lower  half  is  thin  and  sharp, 
and  gives  attachment  to  the  greater  and  lesser  sacro-sciatic  ligaments,  and  to  some 
fibres  of  the  Gluteus  raaximus ;  below,  it  prei$ent£  a  deep  notch,  which  is  converted 
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into  a  f)»ramen  hv  articulation  with  the  transverse  process  i»t'  tht;  upper  piece  of  the 
CMCcvx.  and  tranfitnits  the  anterior  branch  of  the  fifth  »acral  nerve. 

I'he  baee  of  the  satTum,  which  is  broad  and  expanded,  is  directed  upward  and 

'ard.     In  the  middle  is  seen  an  oval  articular  surface  which  correspond.-*  with 

ftlic  under  surfucc  of  the  body  of  the  last  lumbar  vertebra,  houndefl  behind  by  the 

triangular  orifice  of  the  Racral  canal.     This  orifice  is  formed  behind  by  ibe 

liiMJUS  process  and  lainiuie  of  the  firnt  sacral   vertebra,  wbilj*t  projecting  from  it 

on  each  side  are  the  superior  articular  processes:   they  are  oval,  concave,  directed 

l»ackward  and  inwanl.  like  the  superior  articular  processes  of  a  lumbar  vertebra; 

.and  in   front  of  each  articular  process  is  an  intervertehml  notch  which  forms  the 

»wer  half  of  the  last  intervertebral  foramen.     Lastly,  on  each  side  of  the  oval 

articular  surface  is  a  broad  and  flat  triangular  surface  of  bone  which  extends  out- 
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ly  supports  the  Psoas  majrnus  muscle  and  lumbo-sacral  c<trd,  and  is  continuous 

each  side  with  the  iliac  ft>8sa.  This  \s  called  the  ain  of  the  sacnuu,  and  gives 
!:hment  to  a  few  of  the  fibres  of  the  Iliacus  muscle. 

The  apex,  directed  downward  and  forward,  presents  a  small  oval  concave  surface 
for  articulation  with  the  coccvx. 

The  Sacral  [/.  f.  Spinal]  Canal  runs  ihrou^rhout  the  greater  part  of  the  bone; 
it  is  large  and  irianirular  in  form  above,  small  and  fiattene<l  from  bef*.r«  backward 
below.  In  this  situation  its  posterior  wall  is  incomplete,  from  the  non-aevclopmcnt 
of  the  laminae  and  spinous  processes.  It  lodges  the  sacnil  nerves,  and  is  perforated 
by  the  anterior  and  posterior  sacral  foramina,  through  which  these  pass  out. 

Structure. — It  consists  of  much  loose,  spongy  tissne  within,  invested  externally 
by  a  thin  layer  of  compart  tissue. 

Difierencee  in  the  Sacrum  of  the  Male  and  Female. — The  aacrum  in  the 
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female  is  usually  ^ider  than  in  tbe  male,  and  it  is  much  less  curved^  the  upper  half 
of  the  bfine  being  nearly  straight,  the  lower  half  presenting  the  greatest  amount  of 
curvature.  The  bone  is  also  directed  more  obli(|iiely  backward,  whieh  increases  the 
aize  of  tbe  pelvic  cavity  and  forms  a  more  prominent  sacro-verlcbral  ungle.  In  the 
male  the  curvature  is  more  evenly  distributed  over  the  whole  length  of  the  bone, 
and  IB  altogether  greater  than  in  the  female. 

Peculiarities  of  the  Sacrum. — This  bone,  in  some  cases,  consists  of  six  pieces; 
occasionally,  tbe  number  is  reduced  to  four.     Sometimes  the  bodies  of  the  first  and 

second   segmenm  are  not  joined,  or  the 
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lamime  and  spinous  processes  have  not 
coalesced.  Occasionally,  the  up|>er  pair 
of  transverse  tubercles  are  not  joinctl  to 
the  rest  of  the  bone  on  one  or  both  sides ; 
and  histly,  the  jyicral  canal  may  he  open 
for  nearly  the  lower  half  of  the  bone,  in 
conseipience  of  the  imperfect  development 
of  the  laminie  and  spinous  processes.  The 
sacrum  also  varies  considerably  with  re- 
spect to  its  degree  of  cun'ature.  From 
the  examination  of  a  large  number  of 
skeletons  it  would  apptmr  that  in  one 
set  of  cases  the  anterior  surface  of  this 
bone  was  nearly  straight,  the  curvature, 
which  was  very  slight,  affecting  only  its 
lower  end.  In  another  set  of  cases  the 
bone  wa?i  curved  throughout  its  whole 
length,  but  especially  toward  its  middle. 
In  a  third  set  the  degree  of  curvature 
was  less  marked,  and  aflected  especially 
the  lower  third  of  the  bone. 

Development  (Fig.  129). — The  sac- 
rum, formed  by  the  union  of  five  verte- 
bra?, hi\»  thirUf'five.  centres  of  ossification. 
The  bodies  of  the  sacral  vertebriv  have 
each  three  ossific  centres — one  for  the 
central  part,  and  one  for  the  epiphysial 
plates  on  its  up|ier  and  under  surface. 

The  arch  of  esich  sacral  vertebra  is 
develoiK-d  by  two  centres,  one  for  each 
la?iiina.  These  unite  with  each  other 
behind,  an*l  subsefpienrly  join  the  body. 
The  latfral  m<i»»t'H  have  six  additional 
centres,  two  for  each  of  tbe  first  three 
vertebnc.  These  centres  make  their  ap- 
pearance above  and  to  the  outer  side  of 
the  anterior  sacral  foramina  (Fig.  12l^>).  and 
are  developed  into  separate  segments  (Fig. 
130);  they  are  subseouently  blended  with 
each  other  and  witli  the  bodies  and  trans- 
verse pnx*esses  to  fonu  the  Literal  mass. 

Lastly,  each  Inivral  t^irfaee  of  the 
sacrum  is  developed  by  two  ej)iphysial 
plates  (Fig.  131)— one  for  the  auricular  surface,  and  one  for  the  remaining  part  of 
the  thin  lateral  etlge  of  the  bone. 

Period  of  Jhvi'hpment. — At  about  the  eighth  or  ninth  week  of  foetal  life  ossi- 
fication of  tlie  centnil  part  of  the  bodies  of  the  first  three  vcrtehrfe  commences,  and 
at  a  somewhat  later  period  that  of  the  last  two.     Between  the  sixth  and  eighth 
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monihs  ossification  of  the  laininic  tuko»  pljwe.  and  at  about  the  same  period  the  diiv- 
l»cteristic  osseoiLS  tiiherde;*  fVir  the  tirst  three  sacral  vertehnie  wake  iht'ir  ajutfurjince. 
The  perio*!  at  which  the  arch  becomes  completed  by  the  junction  of  the  lauiiuie  \rith 
th**  bodies  in  fr*>nt  and  with  each  other  behind  varies  in  different  sej^Tuenti*.  The 
Junction  takes  place  first  in  the  lowenuast  vcriebric  n.s  e^rly  as  the  second  year,  but 
ii*  not  effected  in  the  uppenii^s!  until  the  fifth  or  sixth  year.  About  the  sixteenth 
Tear  the  epiphyses  for  the  upper  and  under  surfaces  of  the  bodies  are  formed,  and 
Jketween  the  ei;ihteenth  and  twentieth  yeai-s  those  for  each  latei^al  (lurface  of  the 
nil  make  their  appearance.  The  bodies  of  the  sacral  vertebnv  are,  during  early 
Ife,  separatefi  from  cjurh  other  by  intervertebral  disks.  lint  about  the  eijrhteenth 
year  the  two  lowest  segments  become  joined  together  by  o.ssification  exten<ling 
through  the  disk.  This  process  gradually  extfud.-?  upward  until  all  the  M*giuenti 
'tecciiue  united,  and  the  bone  is  completely  formed  from  the  twenty-fifth  to  the  thir- 
tieth year  of  life. 

Articulations. — With  four  bones — the  last  lumbar  vertebra,  coccyx,  and  the  two 

a  innonunata. 

Attachment  of  Muscles. — To  eight  pairs :  in  front,  the  Pyriformis  and  Ooc- 
Cjgeus,  and  a  portion  of  the  Uiaciis  to  the  base  of  the  bone;  behind,  the  Gluteus 
maximas,  Lati^siraud  <lorsi,  Multifiduin  apinje  and  Erector  spinie,  and  sometimes  the 
~ljUensor  ooccygia. 

The  Coccyx. 

The  Coccyx  (xoxxo?,  cuckoo),  so  called  from  having  been  compared  to  a  cuckoo's 
(Fig.  13:i),  is  usually  formed  of  four  .small  i>egments  of  bone,  the  most  rudi- 

itary  parts  of  the  vertebral  column.  In  each  of  the  tii*st  three  segments  may  be 
traced  a  rudimentary  body,  articular  and  ininsverse  pr^v 
c*^wes :  the  Ia.st  j>icce  (sometimes  the  third)  is  a  mere 
nodule  of  bone,  witiiout  dif^tinet  proeejwcs.  All  the  sog- 
mcDt«  are  destitute  of  laminae  and  spinous  pnjcesses,  and 
consequently  of  spinal  canal  and  intervertebral  foramina. 
The  firet  segment  is  the  largest;  it  resembles  the  lower- 
rao,<t  sacral  vertebra,  and  often  exists  as  u  separate  ]>iece : 
the  last  three,  diminishing  in  siae  from  above  downward, 
are  usually  blended  together  so  as  to  fonu  a  single  lK»ne. 
The  gradual  diminution  in  the  size  of  the  pieces  gives 
this  Uine  a  triangular  form,  the  base  of  the  triangle  join- 
ing the  <*nd  of  the  sacrum.  It  presents  for  examination 
an  ajitcrior  and  a  jxtslerior  surface,  two  borders,  a  base,  and 
an  apex.  The  tiritett'or  ftur/'trv  is  slightly  concave,  and 
markefl  with  three  transverse  grooves,  indicating  the 
points  of  junction  of  the  different  pieces.  It  has  at- 
tached to  it  the  anterior  sacro-coccygeaj  ligament  and 
Levator  ani  muscle,  and  supports  tlie  h)wer  end  of  the 
rectum.  The  posd'rhr  surfitrc  is  convex,  marked  by 
tranHverse  grooves  similar  to  those  on  tbe  anterior  sur- 
face, and  presents  on  ejich  side  a  lineal  row  of  tubercles. 
the  nitlinientiiry  articular  processes  of  the  coccygeal  ver- 
lehnc.  Of  these,  the  superior  pair  are  very  large,  and 
are  callt^  the  mrnun  of  the  cocfifx :  they  project  u|>- 
ward  and  articulate  with  the  comua  of  the  sacrum,  the 
junction  between  these  two  bones  completing  tbe  fifth 
posterior  siwral  foramen  for  the  transmission  of  the  pos- 
terior branch  of  the  fifth  sacral  nerve.  The  lateral  hor- 
dm  are  thin,  and  present  a  series  of  small  eminences 
which  represent  the  tninsverse  processes  of  the  coccygeal 
vertcbrse.  Of  these,  the  first  on  each  side  is  of  large  size,  flattene<l  from  before 
backward,  and  often  ascends  to  join  the  lower  part  of  the  thin  hiteral  edge  of  the 
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sacrum,  thu^  cuiujiletiiig  the  fiflli  anterior  socr&l 
foramen  for  the  tr:iu.smi.s,siou  uf  the  aaterior  ilivis- 
iou  of  the  fifth  sacral  nerve;  the  others  diruitiUh 
in  size  fnim  above  downward,  and  arc  often  want^ 
ing.  The  borders  of  the  coccyx  are  naiTow,  and 
give  attachment  on  «icli  side  to  the  sacro-sciutic 
lignmentf^  and  CiK\*y^eus  muscle.  The  hme  pre- 
senter an  oval  surtuce  lor  articulation  with  the  sac- 
rum. Tlio  ayt'x  is  rounded*  and  has  attaclied  lo  it 
the  tendon  oi"  the  exterind  Sphincter  mu:4cle.  It 
is  occAtiionally  bi)id«  and  sometimes  detlectcnl  to  one 
or  the  other  .-^ide. 

Development. — The  coccyx  is  developed  bj 
four  centres,  one  for  each  piece.  Occasionally, 
one  of  the  (irst  three  pieces  of  this  bone  i«  devel- 
oped by  two  centree  plucc»l  side  by  bide.  The  os- 
sific  nuclei  make  their  apj>earance  in  the  following 
order:  in  the  first  segment,  at  birth  ;  in  the  second 
piece,  at  from  five  to  ten  years;  in  the  third,  fruin 
ten  to  fifteen  years ;  in  the  fourtli,  from  fifteen  to 
twenty  yearf.  Ah  h'^v:  advances  ilieise  various  seg- 
ments become  united  in  the  ftdlowing  order:  the 
first  two  pieces  join;  then  the  third  and  fourth; 
and  lastly,  the  bone  is  comjtleted  by  the  union  of 
the  second  and  third.  At  a  late  period  of  life, 
e^ljccially  in  females,  the  coccyx  often  becomes 
joined  to  tlie  e*nd  of  the  sacrum. 

Artie  Illation. — ^Vith  the  sacrum. 

Attachment  of  Muscles. — 'I'o  four  pairs  and 
one  single  muscle  :  on  either  side,  the  Coccygeus; 
behind,  the  Uluteus  maximus  and  Extensor  coc- 
cygis  when  present ;  at  the  ajjex,  the  Sphincter 
ani ;  and  in  front,  the  Levator  ani. 


i^r.um6ar,^ 


Lal«nU  View  of  the  8pln«. 


Of  the  Spine  in  General. 

The  Spinal  Column,  formed  by  the  junction 
of  the  vertehne,  is  situated  in  the  median  line  at 
the  f)osterior  part  of  the  trunk:  its  average  length 
is  about  two  feet  two  or  three  inches,  measured 
alung  the  curved  anterior  surface  of  the  colutnn. 
Of  this  lengtli,  the  cervical  part  measures  about 
five,  the  dorsal  about  eleven,  the  lumbar  about 
seven  inches,  and  the  sacrum  and  coccyx  the  re- 
mainder. 

Viewed  in  front,  it  presents  two  pymmida 
joined  together  at  their  bases,  the  upper  one 
being  formed  by  all  the  vertebne  from  the  second 
cervical  to  the  last  lumbar;  the  luwor  one,  by  the 
sacrum  and  coccyx.  When  examined  more  close- 
ly the  upper  pyramid  is  seen  to  be  formed  of  three 
smaller  pyrannds.  The  uppomiost  of  these  con- 
sists of  the  six  lower  cen'ical  vertebne,  its  apex 
beini:  formed  by  the  axis  or  second  cervical,  its 
base  by  the  first  dorsal.  The  second  pyramid, 
which  is  inverted,  is  fonued  by  the  four  upper 
dorsal  vertebnc,  the  base  being  at  the  first  dorsal, 
the  smaller  end  at  the  fourth.     The  third  pyr- 
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unid  eotoincnces  lit  the  fourth  dorsal,  and  gradually  iticruases  in  »\ze  to  tlie  fifth 
luniWr. 

Vie'Mivti  laterjiUy  (Fig.  133),  the  spinal  cuhiitut  presents  several  c'urvt«,  which  cor- 

iTstpiiiul  to  the  differt'ni  regions  of  the  coluimi.  and  are  fullod  rtrvt'cah  tiorsiU^  lumbar^ 

and  p^hnc.     The  cervical  cui've  commences  at  the  apex  ot'  the  odontoid  prc»cess,  and 

ivrniiuates  at  the  middle  of  the  second  doi*»al  vertebra  ;  it  is  convex  in  front,  and  is 

the  least  markeiL  of  all  the  curves.     The  r///r«rt/ curve,  which  i.s  concjive  forwurtl,  c<.tm- 

menee^  at  the  middle  of  the  second,  and  terminates  at  the  middle  of  the  twelfth  dor«il. 

Its  mi^^t  pminineut  point  behind  correapt)ndi*  to  the  l>ody  of  the  seventh  or  eighth 

vertebra.     The  lumoar  curve  commences  at  the  middle  of  the  la^t  dorsal  vertebra, 

snd  terminates  at  the  sacro-vertebral  angle.     It  is  convex  anteriorly,  the  convexity 

[of  the  luwer  three  vertebne  being  much  greater  than  that  of  the  upper  ones.     The 

■pr/rir  curve  commences  at  the  sacro-vertebral  urticuhition,  and  terminates  at  the 

hoin!  cif  the  cotcyx.     It  \a  concave  anteriorly.     These  curves  are  partly  due  to  the 

Vuipe  of  the  bodies  of  the  vertcbn^j,  and  partly  to  the  intervertebral  substances.  a.s 

uill  be  explained  in  the  Articulaiumx  of  the  Spim'} 

The  spine  hits  alsu)  a  sliijht  lateral  curvature,  the  convexity  of  which  is  directed 
tovrard  the  right  side.  This  is  most  probably  produced,  us  Bichat  first  exp1aine<l, 
^cluelly  by  muscular  action,  most  pereons  using  the  right  arm  in  preference  to  the 
Urft.  t'spccially  in  making  long-continued  efforts,  when  the  boily  is  curved  to  the 
tight  side.  In  support  of  this  explanation  it  ha.«  been  found  by  B^clard  that  in 
one  «r  tw<»  ihdiviiiuals  who  wore  left-handed  the  lateral  curvature  was  directed  ti> 
(be  left  side. 

The  spinal  column  presents  for  examination  an  anterior,  a  posterior,  and  two 
lateral  surfaces,  a  base,  sununit,  and  vertebral  camil. 

The  anterior  surface  presents  the  bodies  of  the  vertebrsc  separate<i  in  the  recent 
state  by  the  intervertehnil  <iisks.  The  bodies  are  broad  in  the  cervical  region,  nar- 
row in  the  ujiper  part  of  the  dorsal,  and  broade^^t  iu  the  lumbar  region.  The  whole 
of  this  surface  L«  crmvcx  trans vei-sely,  concave  from  above  downward  in  the  dorsal 
region,  and  convex  iu  the  same  direction  in  the  cervical  and  lumbar  regions. 

The  posterior  surface  presents  in  the  median  line  the  spinous  processes.    These 
are  short,  horizontal,  with  bifid  extremities  in  the  cervical  region.     In  the  dorsal 
^re'_'ion   they  are  directed  oblit|uely  above,  assume  almost  a  vertical  direction  in  the 
'middle,  and  are  horizontal  below,  as  are  also  the  spines  of  the  lumbar  vertebrie. 
They  are  scfMiratcd  by  considerable  intervals  in  the  loins,  by  narrower  intervals  in 
the  neck,  and  arc  closely  approximated  in  the  middle  of  the  dorsal  region.     Occa- 
sionally, one  of  the^e  processes  deviates  a  little  from  the  median  line — a  fact  to  be 
L  remembered  in  practice,  as  irregularities  of  this  sort  are  attenduut  also  on  fnicturcB 
lor  disjdacements  of  the  spine.     [The  study  of  the  vertebral  spines  and  of  the  groove 
bfiwecn  the  lateral  muscular  masses  is  of  great  importance.     If  the  model  be  made 
to  tiex  and  extend  the  trunk,  and  to  make  rotation  and  latcnil  flexion,  the  greatest 
possible  variations  are  seen,  especially  on  comparing  the  various  rcgi(ms  of  the 
spine.]     On  either  side  of  the  spinous  processes,  extending  the  whole  length  of  the 
column,  is  the  vertebral  groove,  formed  by  the  laminje  in  the  cervical  and  lumbar 
ljv?ions,  where  it  is  shallow,  and  by  the  laminfle  and  transverse  processes  in  the 
Mortal  region,  where  it  is  deep  and  broad.     In  the  recent  stale  these  grooves  lodge 
the  deep  muscles  of  tho  bnck.     External  to  the  vertebral  grooves  are  the  articular 
processes,  and  still  more  externally  the  transverse  processes.     In  the  doi-sal  region 
the  latter  processes*  stand  backward,  on  a  plane  considerably  posterior  to  the  same 
proeeasee  in  the  cervical  and  lumbar  regions.     In  the  cervical  rcirlon  the  transverse 
procesflee  are  placcnl  in  front  of  the  articular  procc*sses  and  between  the  intervertebral 
L  foramina.     In  the  lumbar  they  are  placetl  also  iu  front  of  the  articular  processes,  but 
Fbchind  the  intervertebral  foramina.     In  the  dorsal  region  they  are  posterior  both  to 
the  articular  processes  nnil  foramina. 

The  lateral  siirfaoes  ;ire  separatctl  from  the  posterior  by  the  articular  processes 

*  PmfmBor  Ilnmpliry  give*  the  inea«irem«nt  of  thew  curves  in  an  adull  female.     (See  The 
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111  the  cen'icul  and  luin))ar  regions,  and  by  the  trnnHverse  procesBes  in  the  dursaJ. 
Tbe.Hw  surt'ju'fM  prestrnt  in  front  ibe  sidt^H  of  tbe  bodies  of  llu*  vertebrne,  niatlcHl  in 
the  dorsid  region  by  the  facotj*  for  articulation  witb  tl»e  bead;;  of  tbe  ribs.  More 
jwstoriorly  are  ibe  intervertebral  fr»raminn,  foruietl  by  tbe  juxtu|K>.sition  of  tbe  init'r- 
vertebral  notcbcs,  oval  in  sbape,  siualle.sl  in  tbe  cervical  and  upper  part  of  tbedomal 
regions,  and  grudually  increasing  iu  size  to  tbe  Iai*t  lumbar.  Tbey  are  sitiiatnl 
between  tbe  transverse  [in^cessej*  in  tbe  neck,  and  in  front  of  tbem  in  tbe  back  and 
loins,  and  transmit  iLe  spinal  nerves.  Tbe  Ihu*;  of  tbe  %ertebral  eolimin  [/,  *•.  of  tbe 
twouty-foiir  movable  veriebne]  is  fonned  by  tbe  under  surface  of  tbe  body  of  tbe 
fiftli  lumbar  vertebra,  and  tlie  nummit  by  ibe  upper  surface  of  tlie  atbis.  The 
verU'hral  or  ttpinal  eanal  follows  the  different  curves  of  tbe  spine :  it  is  largest  in 
those  regions  in  which  the  spine  enjoys  the  grejitest  freedom  of  movement,  as  in  tbe 
neck  and  loins,  where  it  is  wide  and  triangular,  and  narrow  and  rounded  in  the 
back,  where  motion  is  more  limited. 


THE    SKULIi, 

The  Skull,  or  superior  expansion  of  the  vertebral  column,  has  been  described  as 
if  composed  of  four  vertebnp,  tbe  elementary  parts  of  which  are  spetMally  modified 
in  form  and  size,  and  almost  immovably  connected,  for  tbe  reception  of  tbe  bniin 
and  special  organ;*  of  the  senses.  These  vertebrae  are  tbe  occipital,  parietal,  frontal, 
and  nasal.  Descriptive  anatomists,  however,  divide  tbe  skull  into  two  jK^rt* — tbe 
Cranium  and  the  Face.  The  Cranium  (jr/>duor,  a  helmei)  is  com|>osed  of  n()ht 
bones — viz.  the  oceipttaU  two  parietttl^  fnmtaU  t'co  U'mporaU  »phenoid,  and  ethmoid. 
The  Face  is  composed  of  fmirtt:m  bones — viz.  tbe  (tvo  luntaL  two  9uperhr  mturilhiri/^ 
two  fach'i/maf,  two  malar,  two  palate^  two  inffvior  turhinati'd,  vomer^  and  inffrior 
mnriUary.  Tbe  ogeirula  auditds,  the  teethe  and  Wormian  bones  are  not  included  in 
this  enumeration. 

'Occipital. 

Two  Parietal. 

Frontul. 

Two  Temporal. 

Sphenoid. 

Ethmoid. 
SkuU,  2£  b&nea,  {  f  Two  Nasal. 

Two  Superior  Maxillary. 

Two  Lachrymal. 

Two  Malar' 

Two  Palate. 

Two  Inferior  Turbinated. 

Vomer. 

Inferior  Maxillary. 


''  Crnniiiw,  ^  boni-nt :  * 


FacCf  l-i-  hones: 


The  Oocipital  Bone. 

The  Occipital  Bone  (ob^  caput,  against  tbe  bead)  is  situated  at  the  buck  part 
and  base  of  tbe  cranium,  is  trapezoid  in  fonu  (Fig.  1S4)»  curved  upon  itself,  and 
presents  for  examination  two  surfaces,   four  borders,  and  four  angles. 

The  external  surface  is  convex.  Midway  between  the  summit  of  the  bone  an<l 
the  posterior  umrgin  of  the  foramen  magnum  is  a  prominent  tul>ercle.  the  e.nernal 
oeeipital  protitberanre,  for  tbe  attachment  of  the  Lignmentum  nucbflp ;  and.  descend- 
ing from  it  as  far  as  tbe  fonimen,  a  vertical  ridge,  tbe  external  oreipit^l  erettt.  This 
tubercle  and  crest  vary  in  prominence  in  different  skulls.  I'assing  outward  from  the 
occipital  protuberance  is  a  semicircular  ridge  on  each  side,  tbe  ftnperior  enrved  line^ 
and  ninning  parallel  with  these  from  tbe  middle  of  tbe  crest  are  two  other  ridge», 
the  inferior  curved  Un4.'n.     The  surface  of  tbe  bone  above  the  superior  cnrveil  lines 
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b  roogh,  and  in  the  recent  state  is  covered  by  the  Occipito-frontalis  muscle,  whilst 
the  ridges,  as  well  as  the  aiiriiice  of  the  bone  between  them,  serve  lor  the  iiltachmcnt 
of  niimeroua  muscles.  The  superior  curved  line  gives  attachment  iniernully  to  the 
Tni|>ezius«  externallj  to  the  muscular  origin  of  the  Occipito-fi'onlalis  and  to  the 
;leido-mastoid,  to  the  extent  shown  in  Fig.  134,  the  depressions  between  the 
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OcclpiiAl  Bune,  ouier  turCacti. 


curvc<l  lines  to  the  Gomplexus  internally,  the  Splenius  capitis  and  Obliquus  capitis 
wiperior  exiemnlly.  The  inferior  curved  line  and  the  depressions  below  it  afford 
insertion  to  the  Rectus  capiliH  posticus,  major  and  minor.  Tlic  surfme  of  bone  above 
the  superior  curved  line  is  rough  and  porous,  and  is  covered  by  the  aponeurosb  of 
the  fK'cipito-frontalis. 

The  Foramen  Magrnum  is  a  larpe  oval  aperture,  its  lon^  diameter  extending 
from  before  backward.  It  trnnsmits  the  Tnedulla  oblongata  and  it.?  racinbninea,  the 
spinal  accessory  ner\'e.s.  and  the  vertebral  arteries.  Its  back  part  is  wide  for  the 
tixnsmission  of  the  medulla,  and  the  corresf^Kjnding  margin  rough  for  the  attach- 
ment of  the  dura  mater  enclosing  it ;  tlie  fore  part  is  narrower,  being  encroached 
ttpon  by  the  condyles ;  it  has  projecting  toward  it  from  below  the  odontoid  process, 
&nd  its  margins  are  .smooth  and  bevelled  internally  to  support  the  medulla  oblongata. 
On  each  side  of  the  fonimen  ma/rnum  are  the  coiuiukft^  for  articulation  with  the  alias : 
they  are  convex,  oblong,  or  renifunn  in  sha|>e.  and  directed  downward  and  outward ; 
they  converge  in  front,  and  encroach  slightly  upon  the  anterior  segment  of  the  for- 
amen. t>n  the  inner  border  of  each  condyle  is  a  rough  tubercle  for  the  attachment 
of  the  ligament**  {check)  which  connect  this  bone  with  the  odontoid  process  of  the 
axis,  whilst  external  to  them  is  a  rough  tubercular  prominence,  the  transverBc  or 
^Jngular  procefti  (the  representative  of  the  transverse  process  of  a  vertebra),  chan* 
netled  in  front  by  a  deep  notch,  which  forms  part  of  the  jugular  foramen  or  foramen 
II 
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lacerum  posterius.  The  under  surface  of  this  process  affords  attachment  to  the 
Rect^is  cai>itis  hiteimlis;  its  upper  or  cerebral  surface  presents  a  deep  groove  which 
loii^es  part  of  the  hiicral  sinus,  whilst  its  external  surface  is  niurketl  hy  a  quadrilat- 
eral rou^h  facei»  covered  with  cartilage  in  the  fresh  state,  and  articulating  with  a 
similar  surface  on  the  petrous  portion  of  the  temporal  bone.  On  the  outer  side  of 
each  condyle,  near  its  fnre  part,  is  a  foi-amen,  the  anU'rior  condyloid:  it  is  directed 
downward,  outward,  and  forward,  and  tram^mits  the  hypoglossal  nerve,  and  occa- 
sionally a  meningeal  branch  of  the  ascending  pharyngeal  artery.  This  foramen  is 
sometimes  double.  JJehind  each  condyle  is  a  fossa,^  sometimes  perforated  at  the 
bottom  by  a  foramen,  the  poaterior  condyloid,  for  the  transmission  of  a  vein  to  the 
lateral  sinus.  In  front  of  the  foramen  magnum  is  a  strong  quadrilateral  plate  of 
bone,  the  hnnilar  process^  wider  behind  than  in  front,  its  under  surfnce,  which  is 
n.>ugh,  presenting  in  the  median  line  a  tubercular  ridge,  the  pharyngeal  »piHi\  for 
the  attachment  of  the  tendinous  raph^  and  Superior  consti'ictor  of  the  pharynx. 
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and  on  each  side  of  it  rough  depressions  for  the  attachment  of  the  Rectus  capitis 
anticns,  major  and  minor. 

The  internal  or  cerebral  surfiEU^  (^ig-  1^'^)  ^^  deeply  concave.  The  posterior 
or  occipital  part  is  divided  by  a  crucial  ridge  into  four  fossse.     The  tvo  superior 

'  ThiB  foflsa  presenls  ninnv  VHrialiotw  in  Bize.  Il  is  URunlJy  shallow  and  llio  foramen  smftU,  o«»- 
Bionallv  wanting  on  on«  or  both  side».  Someiiine«  both  fotuui  end  fumfiivn  nrv  large,  but  vontined  to 
one  flicfe  only ;  more  rarely,  the  foramen  and  fotaa  are  very  Urge  on  both  sides. 
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r(?c<»ive  iLt?  ix>sterior  lobes  of  the  cerebrum,  aod  present  slight  ^minenceB  and 
d(^tre;«etiorii«  corr«*|»o««ling  to  their  convnlutionn.  The  two  inlerior,  which  receive 
tlic  hemispheres  of  the  cerebelhiui,  are  larger  than  the  former  and  comj>aratively 
tmoctb ;  both  are  marked  by  slight  grooves  for  the  lodgment  of  arteries.  At  the 
point  of  meetint;  of  the  four  divisions  of  the  crucial  ridtre  in  an  cniinence,  the  inter- 
mul  ortTipiOd  ffrotuhi'ranc*'.     It  nearly  corresponds  to  that  on  the  outer  surfjico,  and 

perforuteii  by  one  or  more  large  vii^cular  fonimina.  From  this  eminence  lh« 
rior  division  of  the  crucial  ridge  runs  upward  to  the  superior  angle  of  the  bone; 
it  presents  a  deep  groove  for  the  superior  longitudinal  sinus,  the  maxgin?  of  which 
give  attiu^hment  to  Ihe  falx  cerebri.  The  inferior  division,  the  internal  orHpital 
rrfM,  runs  Ui  the  |K)Sterior  margin  of  the  foramen  magnum,  on  the  edge  (>f  wbich  it 
becomes  gradually  lost ;  this  ridge,  which  is  bifurcate<l  below,  serves  For  the  attach- 
BMnt  of  tile  fttlx  cerebelli.  It  is  usually  marked  by  a  single  groove,  which  com- 
mences at  the  back  |>art  of  the  foramen  magnum  and  lodgeH  the  occipital  Hinua. 
Occasionally  the  groove  is  double  where  two  Kinusjes^  exist.  The  transverse  grooves 
pttas  outwanl  to  the  lateral  angles;  they  are  deeply  channelleti,  for  the  lotlgraent  of 
the  lateral  sinuiies^  their  prominent  margins  affording  attachment  to  rhe  (enforium 
cerebelli.*  At  the  point  of  meeting  of  these  groovcj*  is  a  depression,  the  fornihr 
H*'rophiU^^  place<l  u  little  to  one  or  the  other  .si<le  of  the  intcrnul  occipital  protuber- 
mncr.  More  anteriorly  in  the  foramen  magnum,  and  tui  each  side  of  it,  but  nearer 
its  anterior  than  its  posterior  part,  the  intemal  openings  of  the  anterior  cdudvlold 
fommina;  the  internal  openings  of  the  posterior  condyloid  foramina  are  a  little 
cxti-rnal  and  posterior  to  them,  protected  by  a  small  arch  of  bone.  At  this  part  of 
the  internal  surface  there  is  a  very  deep  groove,  in  which  the  posterior  condyloid 
foramen,  when  it  exisld,  has  ita  termination.  This  groove  is  continuous  in  the  com- 
plete flkull  with  the  transverse  groove  on  the  posterior  p^trt  of  the  bone,  and  Irnlges 
the  end  of  the  same  sinus,  the  lateral.  In  front  of  the  foramen  magnum  is  the 
basilar  process,  presenting  a  shallow  depression,  the  basilar  groove,  which  slopes 
from  behind  upward  and  forward,  and  supports  the  me<lulla  oblongata  antl  part  of 
the  jKins  Varolii,  and  on  each  side  of  the  basilar  process  is  a  narrow  channel  which, 
when  united  with  a  similar  channel  on  the  pelr<»us  portion  of  the  temporal  bone, 
forms  a  gn»ovc  which  lodges  the  interior  petrosal  sinus- 

An^les. — The  tiiinerior  angle  is  rtreived  into  the  interval  between  the  posterior 
SQpt^rior  augh*B  of  the  two  parietal  bones:  it  corresfmnds  with  that  part  of  the 
skull  in  the  fu?tus  which  is  called  the  posterior  fontanelle.  The  i/\ferior  angle  is 
represented  by  the  square-shajwd  surface  of  the  basilar  process.  At  an  early 
TK-Tjod  of  life  a  layer  of  cartilage  separates  this  part  of  the  bone  from  the  sphenoid, 
out  in  the  adult  the  union  between  them  is  osseous.  The  lateral  niifjlen  correspond 
Ij>  the  outer  euils  of  the  transverse  grooves,  and  are  receiveii  into  the  interval 
between  the  posterior  inferior  angles  of  the  parietal  and  the  mastoid  {mrtion  of  the 
trmpoml. 

Borders. — The  Mu^Hrn'or  extends  on  each  side  frt^m  the  Bupcrior  to  the  lateral 
angle,  is  dwfdy  sernited  for  articulation  with  the  parietal  Ume.  and  forms,  by  this 
union,  the  lambdoid  suture.  The  infrrior  border  extends  from  the  latenil  to  the 
inferior  angle;  it*  upper  half  is  rough,  and  articulates  with  the  mastoid  portion 
of  the  temporal,  forming  the  ma^to-occipital  suture;  the  inferior  half  articulates 
with  the  petrous  portion  of  the  temporal,  forming  the  petro-occipital  suture;  thei^e 
two  portions  are  sepjirated  from  each  other  by  the  jugular  process!.  In  front  of 
this  pr^>ce»s  is  a  deep  notch,  which,  with  a  similar  one  on  the  petrous  portion  of  the 
leiu|>oral,  forms  the  foramen  Incvnnn  po^tcrius,  or  jugular  foravien.  This  notch 
is  occasionally  subdivided  into  two  part^  by  a  small  process  of  bone,  and  it  generally 

'  L'snally  one  of  the  tnuBverse  grooves  is  deeper  and  brouder  than  the  other ;  occaflinnallv,  both 
HTDoves  are  of  eqiuil  depih  and  breadth,  or  Utth  ei|ually  iiidititiiiot.  The  Itroader  of  the  two  trnna- 
Tcfw  irro4iv«n  i«  ntf'arly  atwAvs  (>(>nUnit(>ii»  with  the  vertiral  grtmve  for  the  Miperinr  longitudinal  sinus, 
and  ■>  *ii-  o«jrrei*jK>ndin]kj  »i(Ie  of  the  median  line. 

M>  of  blood  coininit  in  (liU'erent  (tircctiun«  wore  su|i[Kit)ei]  to  be  prrmed  together  at  this 

poini ....,  .1  wine  preset.     [IferophilttK,  alW  whom  thi^  depreuion  is  named,  and  Eraaiatmlus 

vere  the  two  earliest  anatombts.     They  Hourisihed  about  'MXi  years  a.  c] 
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presents  an  aperture  at  its  upper  part,  the  internal  opening  of  the  posterior  condy- 
loid foramen. 

Structure. — The  ocripiUil  bono  consists  of  two  compact  lamina?,  called  theoMYrr 
and  \niu:r  tabU^y  Laving  between  them  the  diploic  tissue :  this  bone  is  especially 
thick  at  the  ridpept,  protuberances,  condyles,  and  internal  prtof  the  basilur  proceKs, 
whilst  at  the  bottom  of  the  f^jssie,  especially  the  inferior,  it  is  thin,  semi-transjmrent, 
and  destitute  of  diploe. 

Development  ^Fig.  130). — At  birth  the  bone  consists  of  four  distinct  part«:  a 
tabular  or  expanded  p)rtion,  which  lies  behind  the  foramen  magnum;  two  condylar 
parts,  which  iorm  the  sides  of  the  foramen ;  and  a  basilar  part,  which  lies  in  front 

of  the   foramen.     The  number 
fi^  I''*''*-  of  nuclei   for  the   tabular  part 

vary.  As  a  nilc,  there  are  four, 
but  there  may  be  only  one  {Blan- 
din)  or  as  many  as  eight  (Meck- 
el). They  appear  about  th« 
eighth  week  of  foetal  life,  and 
soon  unite  to  form  a  single  piece-t 
wbich  is,  however,  (issured  in 
the  direction  indicated  in  the 
plate.  This  jiortion  of  the  bone 
is  developed  from  membrane. 
The  basilar  and  two  condyloid 
portions  are  each  developed  from 
a  sinjile  nucleus,  appearing  a  lit- 
tle later  and  formed  in  cartilage. 
At  about  the  fourth  year  the  occipital  and  the  two  condyloid  pieces  join,  and  at 
about  the  sixth  year  the  bone  consists  of  a  single  piece.  At  a  later  j>eriod,  between 
the  eighteenth  and  twenty-6Ah  years,  the  occipital  and  sphenoid  become  unitetl, 
forming  a  single  bone. 

Artioulations. — With  six  bones — two  parietal,  two  temporal,  sphenoid,  and  atlas. 
Attachment  of  Muscles. — To  twelve  pairs:  to  the  superior  cun'ed  line  are 
attached  the  Occi]>ito-frontalis,  Trapezius,  and  Stemo-cleido-mastoid ;  to  the  space 
between  the  curved  lines,  the  Complc.\u>t,*  Splenius  capitis,  and  Obli^uus  superior; 
to  the  inferior  curved  line  and  the  space  between  it  and  the  foramen  magnum,  the 
R<M?tus  capitis  posticus,  mnjor  and  minor;  to  the  transverse  pnicess,  the  Rectus  lat- 
eralis; and  tu  the  basilar  process,  the  Rectus  capitis  anticus,  major  and  minor,  and 
Superior  Constrictor  of  the  pharynx. 
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The  Parietal  Bones. 

The  Parietal  Bones  (parted^  a  wall)  form  by  their  union  the  sides  and  roof  of 
the  skull.  Each  bone  is  of  an  irregular  quadrilateral  form,  and  preeents  for  exam- 
ination two  surfaces,  four  borders,  and  four  angles. 

Surfaces. — The  cxtenutl  nurfmr  (Fig.  V^l)  is  convex,  smooth,  nnd  marked  about 
its  centre  by  an  eminence,  called  the  parietal  eminence^  which  iudicutt*s  the  point 
where  ossification  commenced.  Crossing  the  middle  of  the  bone  in  an  arched  direc-fl 
tion  is  a  cun'ed  ridge,  ihc  temporal  rid(/e,  for  the  attachment  of  the  temporal  faj<cia.  ^ 
[About  two-fifths  of  an  inch  below  this  ridge,  at  its  middb*,  is  a  second  less  well- 
marked  ridge  marking  the  upper  ridge  of  the  Temporal  uiiiscle.  See  ]».  684,  nnd 
Fig.  404,  p.  GHh.'\  Above  this  ridge  the  surface  of  the  bone  is  rough  and  porous 
and  coveretl  by  the  aponeurosis  of  the  Occipito-fi*onlalis  :  below  it  the  bone  is  smooth, 
forms  part  of  the  temporal  fossa,  and  affords  attAchment  to  the  Temporal  muscle. 
At  the  back  part  of  the  superior  bonier,  close  to  the  sagittal  suture,  is  a  Bmall 
foramen,  the  parietal  foramrn^  which  transmits  a  vein  to  the  superior  longitudinal 
sinus,  and  sometimes  a  small  branch  of  the  occipital  artert'.  Its  existence  is  not 
constant  and  its  size  varies  considerably. 

'  Tu  theiM  ihe  Bt venter  cerviuis  bhonlil  be  added  if  it  i»  regtinled  as  a  eetmratc  muscle. 
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The  internal  surface  (Fig.  138),  concave,  presents  eminences  and  tlepressions  for 
IcMl^in;;  the  convolutions  of  ihe  cerebrum  and  uumtToiis  furrows  for  the  ramific^itiona 
of  the  meningeal  arieriee;  ihe  latter  run  upward  and  backward  from  the  anterior 
I  infcriur  nnjrle  and  from  the  central  and  p4>sterior  part  of  the  lower  border  of  the 
bone.  Along  the  upjKT  mar^rin  is  part  of  a  shallow  p*oove  which,  when  joined  to 
tLo«»pposite  parietal,  forms  a  chaunel  for  the  superior  lonjiitiidiual  t^inus.  the  elevated 
.tdgCA  of  which  aflbril  attachment  to  the  falx  cerebri.  Near  the  ^toovo  are  seen 
ievcral  deprctiijiioiw,  esjit^cially  in  the  skulls  of  old  persons ;  they  lodge  the  Pacchi- 


U'ft  rarli-uil  Biine,  cxtunuil  Kurftioe. 

ouiaii  boilies.  The  intern;il  0}>ening  of  the  parietal  foramen  itf  also  seen  when  that 
iperture  exista. 

Borders. — Tlie  anpfrwr^  the  lon;;est  and  thickest,  i.s  dentated  to  articulate  with 
it«  fflluw  nf  the  opp^wite  side,  forming  the  Hn^ittal  suture.  The  inffrior  is  diviUe<l 
into  three  parts:  nf  thoifie,  the  anterior  is  thin  and  ]><tinte<l,  bevelled  at  the  exj^ense 
of  the  outer  .surface,  and  overlapped  by  the  lip  of  the  great  wing  of  the  sphenoid: 
tht^  middle  portion  is  arched,  bevelled  at  the  expense  of  the  outer  surface,  and  over- 
lftl>f)c*l  by  the  squamous  portion  of  the  tenifioral ;  thep>?»terior  portion  Ls  thick,  and 
n'rmto<l  for  articulation  with  the  mastnid  portion  of  the  temporal.  The  rftifrrinr 
hvnirr,  deeply  serrated,  is  bevellcMl  ni  the  expense  of  the  outer  surface  above  and  of 
*i»e  inner  below ;  it  articulates  with  ihe  frontal  Ikuip,  forming  t\n^  rorotutl  Hutitre, 
T\\c  pogtt'n'or  border,  deeply  denticulated,  articulates  with  the  occipital,  forming  the 
^mUhml  tfuture. 

Angles. — The  anterior  »tiperior,  thin  and  pointed,  corresprmds  with  that  portion 
of  the  skull  whieli  in  the  foetus  is  meud)ranous  and  is  calltnl  the  a/darior  foiUaneUe. 
TIjc  anterior  inft'riur  amjk  is  thin  and  lengthened,  being  received  in  tlie  interval 
VtwocD  the  great  wing  of  the  sphenoid  and  the  frontal.     This  point  "will  be  found 
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about  one  inch  behind  the  upper  and  outer  angle  of  the  orbit.  Its  inner  suHace  is 
marked  by  a  deep  gnx)ve,  soraetimes  a  canal,  for  the  anterior  branch  of  the  middle 
meningeal  artery.  The  posterior  superior  anifle  coiTesponds  with  the  junction  of 
the  sagittal  an^t  lambdoid  sutures.  In  the  fictus  this  part  of  the  skull  ia  mem- 
branous and  Lh  called  tiie  poBierv/r  fontanelh.     The  post  trior  inftrior  angle  articu- 
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bites  with  the  mastoid  portion  of  the  terapornl  bone,  ami  jrenerallv  presents  on  its 
inner  gurfaco  a  broad  shallow  j^roove  tor  ludtrin^  [mrt  of  the  latrml  sinus. 

Development. — 'I'he  pnrietal  bone  is  formed  in  membrane,  being  developed  bv 
one  centre,  wliirb  corre^fK)nds  with  the  parietal  eminence,  and  makes  its  first  appear- 
ance about  the  seventh  or  eighth  week  of  foetal  life-  Ossification  gradually  extends 
from  the  centre  to  the  eireumference  of  the  bone:  the  angles  are  eonsc*pientlv  the 
jtarta  la^t  formed,  and  it  is  in  their  situation  that  the  fonlauelles  exist  previous  to 
the  w>my)letion  of  the  growth  of  the  bone. 

Articulations. — With  five  bonces:  the  opposite  parietal,  the  occipital,  frontal, 
temporal,  and  sphenoid. 

Attachment  of  Muscles. — One  only,  the  Temporal. 


The  Frontal  Bone. 

Tlie  Frontal  Bone  (fro/m,  the  foreheiid)  resembles  a  cockle-shell  in  form,  and 
consists  of  t\N0  portio!iH — a  rniii:fif  or  frofifaf  |M)rtion.  situattMl  at  tln^  anterior  |>art 
of  the  craniuTn,  forming  the  foreheiid :  and  a  horizontal  or  orhito-vnintl  portion, 
which  enters  into  the  formation  of  ilie  n>oi  of  the  orbits  and  nasal  fossa?. 

Vertictil  Portion,  external  surface  (Fig.  139). — In  the  median  line,  traversing 
the  bone  from  the  upjxT  to  the  lower  ]mrt,  is  occaeionally  seen  a  slightly  elevated 
ridge,  and  in  young  subjects  a  suture,  which  represents  the  line  of  union  of  the  two 
lateral  halves  of  which  the  bone  consists  at  an  early  period  of  life :  in  the  adult  this 
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is  usaally  obliterated  and  the  bone  forms  one  piece;  traces  of  the  obliterated 
sutare  are,  however,  (lenerally  perceptible  at  the  lower  part.  On  either  side  of  this 
hdge,  a  little  below  the  centiu  of  the  bone,  is  a  rounded  eminence,  the  frontal  emi- 
SCNM.  These  eminences  vary  in  size  in  different  individuals,  and  are  occasionalty 
ttnayinnietrical  in  the  sarae  8ul>jeot.  They  are  especially  prominent  in  cases  of  welU 
'marked  cerebral  development.  The  whole  surface  of  the  bone  above  this  part  is  smooth, 
|.Vtd  covered  by  the  a|>oneurosis  of  the  Occipito-frontaliti  muftcle.  Below  the  fronlid 
eminence,  and  scparateil  from  it  by  a  slight  groove,  is  the  nufffrciUary  ridgt\  broad 
intemallr  where  it  is  continuous  with  the  nasal  eminence,  but  less  distinct  as  it 
arches  outward.  These  ridges  are  caused  by  the  projection  outward  of  the  frontal 
liDOses,^  and  give  attachment  to  the  Orbicularis  palpebnirum  and  Corrugator  super- 

Fio.  139. 
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cilii.  Beneath  the  superciliary  ridge  is  the  sitpraorbittil  arch,,  a  cun-ed  and  promi- 
nent margin  which  forms  the  upper  boundary  of  the  orbit  and  separate?*  the  vertical 
from  the  horizontal  portitm  of  the  bone.  The  outer  pan  of  tlie  aroli  is  sharp  and 
prominent,  affording  to  the  eye,  in  that  situation,  considerable  prot^-ction  from 
injury  ;  the  inner  part  is  less  prominent.  At  the  junction  of  the  internal  and  mid- 
dle tlui'd  of  this  arch  Ls  a  notch,  sometimes  converted  into  a  ftiramen  by  a  bony  pro- 
cess, and  called  the  supraorbital  notch  or  foramen.  It  transmits  the  supraorbital 
artery,  vein,  and  nerve.     A  small  aperture  is  seen  in  the  up|>er  part  of  the  notch, 

'  Borne  confusion  U  occasioned  to  students  commencing  the  study  of  anatomy  hr  ihe  name  "sinuses" 
hiinn^  been  given  to  two  p<-rfealy  dillereni  kinds  of  spaces  coiinecteil  w'iili'  ihe  sknil.  It  may 
\te  as  well,  therefore,  to  state  here,  at  the  outlet,  that  the  "sinuses*'  nn  ihi*  interior  of  the  cranium, 
marked  by  gn>r>ves  on  the  inner  surfaee  of  the  txmes.  are  venous  channels  nlon^'  wliich  the  blood 
run*  in  its  pawatrc  IwicJt  from  the  brain,  while  the  '^sinuses"  external  In  the  cranial  cavity  (the 
frr>ntalf  ethmoidal,  sphenoidal,  and  maxillary)  ore  kullow  spaces  in  the  bones  ihemsulres  which  oom- 
namcate  with  the  nostriU  and  cwtain  air. 
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which  transmits  a  vein  from  the  diploe  to  join  the  ophthalmic  vein.  The  supraorbi- 
tal arch  tenniijatea  externally  in  tie  ti-temal  angular  proceas,  and  internally  in  the 
internal  angular  prortss.  The  external  angular  process  is  strong,  prominent,  and 
articulates  with  the  malar  bone;  running  upward  and  hackwanl  from  it  is  a  sharp 
curved  crest,  the  temporal  rid</ey  for  the  attachment  of  the  tempoi*al  fascia;  and 
beneath  it  a  slight  concavity,  that  forms  the  anterior  part  of  the  temporal  fossa  and 
gives  origin  to  the  Temporal  muscle.  The  internal  angular  processes  are  less  marked 
than  the  external,  and  articulate  with  the  lachrymal  bones.  Between  tlie  internal 
anguhir  processes  is  a  rough,  uneven  interval,  the  naaal  nnfeh.  which  articulates  in 
the  middle  line  with  the  nasal  bone  and  on  either  side  with  the  uaiyil  process  of  the 
superior  maxillary  bone.  The  notch  is  continuous  below  with  a  long  pointed  process, 
the  7iasal  spine.  Above  the  nasal  notch  and  between  the  two  superciliary  ridges  is 
a  projection,  the  nasal  eminence  or  glabella,  which  denotes  the  position  of  the  frontal 
sinuses. 

Internal  Surface  (Fig.  140). — Along  the  middle  line  is  a  vertical  groove,  the 
edges  of  which  unite  below  to  form  a  ridge,  the  frofital  crest;  the  groove  lodges  the 
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Kruntal  Uouc.  Inner  Burfiico. 


Bnperior  longitudinal  sinus,  whilst  it"?  margins  afford  attachment  to  the  falx  cerebri. 
The  crest  terminates  below  at  a  small  n4>trh  wliich  is  ron verted  into  a  foramen  by 
articulation  with  the  ethmoid.  It  is  calleil  x\\o  jWaou-n  rtft^um^  iiiul  varies  in  s^ize 
in  different  subjects;  it  is  sometimes  partially  <ir  completely  impervious,  lodges  a 
prooees  of  the  falx  cerebri,  and,  when  open,  transmits  a  vein  from  the  lining  mem- 
brane of  the  noHC  to  the  superior  longitudinal  sinus.  On  either  side  of  the  groove 
the  bone  is  deeply  concave,  presentinrr  eminences  nnd  depressions  for  the  convolu- 
tions of  the  brain,  and  numerous  small  furrows  for  lodging  the  ramifications  of  the 
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juiU*rior  meningeal  arteries.     Several  small  irregular  foss»  are  also  seea  on  either 
siile  of  tht  groove,  for  the  reception  of  the  Pacchionian  bodies. 

Horizontal  Portion,  external  surfiace. — This  portion  of  the  bone  consists  of 
two  thin  plates  which  form  the  vault  of  the  orbit,  Bcparated  from  one  another  by 
e  ethmoidal  notch.  Each  orbital  vault  consists  of  a  smooth,  concave,  trian^nilar 
te  of  bone,  marked  at  its  anterior  and  ext<?rnal  part  (immediately  benenth  the 
terzud  angular  prrtce-^.^)  by  a  shallow  depression,  the  lachrymal  fonf^a^  for  lodging 
e  lachrymal  gland;  and  at  its  anterior  and  intomal  pait  by  a  depression  (some- 
mes  a  Muall  tubercle  [or  a  hook]),  for  the  attachment  of  the  fibro-cartila^iuous  pulley 
f  the  Su|>crior  oblif|ue  muscle.  The  ethmoidal  notch  separates  the  two  orbital 
plates:  it  is  quadrilateral,  and  filled  up,  when  the  bones  are  united,  by  the  cribri- 
fi>mi  plate  of  the  ethmoid.  The  margins  of  this  notch  present  several  half-cells, 
which,  when  united  with  corresponding;  half-cells  on  the  upper  surface  of  the  eth- 
lid,  complete  the  ethmoidal  cells;  two  grooves  are  also  seen  crossing  these  edges 
nsverselv;  they  are  converted  into  canals  bv  articulation  with  the  ethmoid,  and 
are  caUed  the  anUrhr  and  posterior  vdniioidal  canals:  they  open  on  the  inner  wall 
the  orbit.  The  anterior  one  transmits  the  nasal  nerve  and  anterior  ethmoidal 
Is,  the  posterior  one  the  jwtsterior  ethmoidal  vessels.  In  front  of  the  ethmoidal 
Ich  is  the  na^nl  spine^  a  sharp-pwinted  eminence  which  projects  downward  and 
rward,  and  articulates  in  front  with  the  crest  of  the  nasal  bones;  behind,  it  is 
marked  by  two  grooves  separate^l  by  a  vertical  ridge;  the  ridge  articulates  with  the 
perpendicular  lamella;  of  the  ethmoid;  the  grooves  form  |>art  of  the  roof  of  the 
nasal  foasee.  On  either  side  of  the  base  of  the  nasjil  spine  are  the  openings  of  the 
^ntal  sinuses.  These  are  two  irregular  cavities  which  extend  upward  and  outward 
a  variable  distance  between  the  two  tables  of  the  skull,  and  are  separate*!  froiD  one 
other  by  a  thin  bony  septum.  They  give  rise  to  the  prominences  above  the  root 
the  nose  cjilled  the  nasal  eminence  and  mnperciliart/  ruiges.  In  the  child  they  are 
;enenilly  absent,  and  they  become  gradually  developed  as  age  advances.  Ihese 
vities  vary  in  size  in  different  persons,  are  larger  in  men  than  in  women,  and  are 
lacntly  of  unequal  size  on  the  two  sides,  the  left  being  commonly  the  larger. 
Occasionally  they  are  subdivided  by  incomplete  bony  laminae.  They  are  lined  by 
ucous  membrane,  and  communicate  with  the  nose  by  the  infundibulum,  and  occa- 
sionally with  each  other  by  apertures  in  their  septum. 

The  internal  surface  of  the  Horizontal  Portion  presents  the  convex  upper 
surfaces  of  the  orbital  plates,  separated  from  each  other  in  the  middle  line  by  the 
ethmoidal  notch,  and  marked  by  eminences 
&nd  depressions  for  the  convolutions  of  the 
anterior  lobes  of  the  brain. 

Borders. — Theborder  of  the  vertical  por- 
tion is  thick,  strongly  serrated,  bevelled  at 
the  expense  of  the  iuternal  tableabove,  where 
it  r«sls  upon  the  parietal  bones,  and  at  the 
expense  of  the  external  table  at  each  side, 
where  it  receives  the  lateral  pressure  of  those 
h'lncs ;  this  border  is  continued  below  into  a 
triangular  rough  surface  which  articulates 
with  the  great  wing  of  the  sphenoid.  The 
border  of  the  horizontal  portion  is  thin,  ser- 
mted,  and  artieulaies  with  the  lesser  wing  of 
the  sphenoid. 

Structure. — The  vertical  portion  and  ex- 
ternal angular  processes  are  very  thick,  consisting  of  diploic  tissue  contained  between 
two  compact  laminje.     The  horixont^il  portion  is  thin,  translucent,  and  composed 
eatiroly  of  compact  tissue:  hence  the  facility  with  which  iustruments  can  penetrate 
the  cranium  through  this  jwirt  of  the  orbit. 

Development  (Fig.  141). — The  frontal   bone  is  formed   in  membrane,  being 
develoj»od  by  two  centres,  one  for  each  lateral  half,  which  make  their  appearance 
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Frontal  Bone  at  Birth,  developed  by  two  lateral 
balveft. 
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about  the  seventh  or  eighth  week  above  the  orbital  arches.  From  this  point  ossifi- 
cation extends,  in  n  rniiiatinp  niiinner,  upward  into  tlic  forriietui  htmI  baelvwurd  over 
the  orbit.  At  birtl*  ihe  bone  consistjs  of  two  pieces*,  whicli  afterward  berouje  united, 
along  the  middle  lino»  by  a  suture  winch  runs  from  the  vert<?x  to  the  root  of  the 
nose.  This  suture  usually  becomes  obliterated  withiu  a  few  years  after  birth,  but  it 
occasionally  remains  throughout  life. 

Articulations. — With  twelve  bones:  two  parietal,  the  sphenoid,  the  cthmuid, 
two  niisal,   two  superior  nuixillarv,  two  lachrymal,  and  two  malar. 

Attachment  of  Miiscles. — 'lo  three  pairs:  the  Oorrugatorsupercilii,  Orbicularis 
palpebrarum,  anrl  Teuiponil,  on  each  side. 

The  Temporal  Bonbs. 

The  Temporal  Bones  (^•m/?u«,  time)  are  situated  at  the  side  and  base  of  the 
ekull,  and  ]»rertent  for  examination  a  sqnnmouji^  nui9toi<U  and  petrouji  portion. 

The  Squamous  Portion  {mfiuima,  a  scale)  (Fig.  142),  the  anterior  and  upper 
part  of  the  boue,  is  scale-like  in  form  and  thin  and  translucent  in  tfexture.  It«^ 
out^  Burffwc  is  srao<5th,  convex,  and  grooved  at  its  back  part  for  the  deep  temporal 
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L«(t  Temporal  Bone,  outemurlkce. 

arteries:  it  nfinrds  attjichment  to  the  Temporal  muscle  and  forms  part  of  the  tem- 
poral fossa.  At  its  hack  yiart  may  he  seen  a  curved  ridge,  |>art  of  the  (emp'>rf.tl 
ridge ;  it  serves  for  the  attachujent  uf  the  lem|>oral  fiiscia,  limits  the  origin  of  the 
Temponil  muscle,  and  marks  the  l»oundary  between  the  squamous  and  mastoid  por- 
tions of  the  bone.  Projecting  from  the  lower  part,  of  the  wpiamous  portion  is  a  long 
arche<l  process  of  bone,  the  zygtyma  [or  zfiijomafic  proceatt.  This  process  can  always 
be  felt,  and  often  seen,  as  a  marked  elevation.  In  the  Cnrnivora  it  is  very  strong, 
and  projects  enormously  on  jiocount  of  their  powerful  muscles  of  mastication].    This 
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prooess  is  at  first  (lire<'t«Hj  outward,  iti*  two  surfaceH  looking  upward  and  downward; 

it  thrn  ap|H!ar%i  a8  if  twist^^d  np^m  itself,  and  runs  forward,  its  surlace*  now  KK>king 

inward  and  outward.     The  ftU])erior  border  of  the  proccs»s  is  long,  thin,  and  i^harp, 

and  wnres  for  the  attachment  of  the  temporal  fascia.    The  inferior,  short,  thick,  and 

^Efched,  has  attached  to  it  some  fibrcit  of  the  Miisseter  muscle.     It.s  outer  suri'aco  18 

invL'X  and  subeutaneoiu ;  itM  inner  in  cnneave,  and  also  affords  attachment  to  the 

!ter.     The  extremity,  broad  and  deeply  serrated,  articulates  with  the  iiialar 

The  zygomatic  process  is  connected  to  the  tempftral  bone  by  three  divisions, 

called  its  root^ — an  anterior,  middle,  and  posterior.     The  anterior,  wiiich  is  short 

but  broai]  and  strong,  is  directed  inward,  to  tenuinate  in  a  rounded  eminence,  the 

fminentia  articularis.      This   eminence  forms  the  front  boundary  of  the  glenoid 

, fossa,  and  in  a  recent  state  is  covered  with  cartilage.     The  midtlle  root  fonns  the 

Iter  maririn  of  the  glenoid  cavity;  ninning  obliquely  inward,  it  terminates  at  the 

[eommenceinont  of  a  well-marked  fissure,  tlie  (rlawrian  fittHure ;  whilst  the  posterior 

root,  which  is  strongly  marked,  runs  from  the  upper  border  of  the  z\*goma  in  an 

arched  direction  upward  and  backward,  forming  the  posterior  part  of  the  temjwral 

ridge.     At  the  junction  of  the  anterior  root  with  the  zygoma  is  a  projection,  allied 

toio  tuherrle^  for  the  attachment  of  the  external  latend  ligament  of  the  lower  jaw ; 

and  between  the  anterior  and  middht  rtM»ts  is  an  oval  def»ression,  forming  partof  the 

\ glenoid  fosm  {yki^^vt}^  a  socket),  for  the  reception  of  the  condyle  of  the  lower  jaw, 

Ixhis  fossil  is  bounded  in  front  by  the  eminentia  articularis;  behind,  by  the  vaginal 

process;  and  externally,  by  the  auditory  process  and  middle  root  of  the  zygotua; 

and  is  divided  into  two  parts  by  n  narrow  slit,  the  Ghsenan  figure.     The  anterior 

part,  fijrmed  by  the  s<piaraous  portion  of  the  bone,  is  smooth,  covered  in  the  recent 

'state  with  cartilage,  and  articulates  with  the  condyle  of  the  lower  jaw.     This  jMut 

of  the  glenoid  fossa  is  se[>aratod  from  the  auditory  proce^^s  by  a  small  tubercle,  the 

pofd-ffUnrnd  procpM^  the  representative  of  a  prominent  tubercle  which,  in  some  of 

the  Manimalia,  descends  behind  the  condyle  of  the  jaw  and  prevents  its  being  dis- 

>laoe«l  backward  during  mastication  (Humphry).     The  posterior  part  of  the  glenoid 

is  foruied  chiefly  by  the  tympanic  plate,  a  lamina  of  bone  which  forms  the 

•ior  Wall  of  (he  tympanum  ana  external  auditory  meatus.     This  plate  of  bone 

linatos  externally  in  the  auditory  process,  al>ove  in  the  Glaserian  fissure,  and 

'low  fonna  a  shaqi  edge,  the  vtujinal  process.     It  lodges  a  portion  of  the  parotid 

eland,  and  gives  origin  to  some  of  the  fibres  of  the  Tensor  pulati  muscle.     The 

Glaserian  fissure,  which  leads  into  the  tympanum,  lodges  the  processus  gracilis  of 

the  malleus  and  transmits  the  tympanic  branch  of  the  internal  maxillary  artery. 

The  chorda  tympani  nerve  passes  through  a  separate  canal,  parallel  to  the  Olaserian 

aire  {I'.ainil  of  ffuijuit'r).  on  tire  outer  side  of  the  Eustachian  tube,  in  the  retiring 

^Stigle  between  the  squamous  and  petrous  portions  of  the  temi>oral  bone.* 

The  internal  surface  of  the  s((uamous  iM)rtion  (Fig.  144)  is  concave — presents 
numerous  eminences  and  depressions  for  the  convolutions  of  the  cerebrum,  and  two 
well-marked  grooves  for  the  branches  of  tlie  middle  meningeal  artery. 

Borders. — The  superior  border  is  thin,  bevelled  at  the  expense  of  the  internal 
surface,  so  as  to  overlap  the  lower  border  of  the  parietal  bone,  fonning  the  sipiamous 
suture.  The  anterior  inferior  border  is  thick,  serrated,  and  bevelleil,  alternately  at 
Xhv  expense  of  the  inner  and  outer  surfaces,  for  articulation  with  the  gre«t  wing  of 
the  sphenoid. 

The  Mastoid  Portion  (paaro^,  a  nipple  or  teat)  is  situate*!  at  the  posterior  part 
of  the  bone  ;  its  outer  surface  is  i*ough  and  perforated  by  numerous  foramina ;  one 
of  these,  of  large  she.  situate<l  at  the  posterior  border  of  the  bone,  is  termed  the 
mastoid  forami>u  :  it  transmits  a  vein  to  the  hitcral  sinus  and  a  small  arien,'  from 
the  occipital,  to  supply  the  dura  mater.  The  position  and  size  id*  this  foramen  are 
very  variable.  It  is  not  alwiiys  j)resent ;  sometimes  it  is  situated  in  the  occipital 
►ne  or  in  the  suture  between  the  temporal  and  the  occipital.  The  mastoid  ])ortion 
continued  below  into  a  conical  projection,  the  mantoid  profess^  the  size  and  form 

'Th-is  nnall  fi.'sure  muBt  not  be  c>:)n founded  with  the  large  cunal  wbich  Ue»  abuve  the  Eustochiaa 
tvihe  and  iraiwmiUi  the  Tenaor  tympani  muscle. 
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of  which  vary  somewhat 
[Fio.  143. 


This  process  serves  for  the  attachment  of  the  Stemo- 
mastoid,  Splenius  capitis,  and  Trachelo-raastoid 
muscles.  On  the  inner  side  of  the  mastoid  pro- 
cess is  a  deep  groove,  the  digaalrie  fonna^  for  the 
attachment  of  the  Digastric  muscle,  and  running 
parallel  with  it.  but  more  internal,  the  occipital 
l/ruovi'y  which  lodges  the  occipital  artery.  The 
internal  siurface  of  the  mastoid  jKjrtion  presents  a 
deo[)  curved  groove,  the  fotteii  Si4/7rioi(ita^  which 
luiif^es  part  of  the  lateral  sinus,  and  into  it  may 
be  seen  opening  the  mastoi<l  foramen.  A  se<:tion 
of  the  mastoid  process  shows  it  to  be  hollowed  out 
into  a  number  of  cellular  spaces  communicating 
with  each  other,  called  tlie  untntoid  celh ;  they 
open  by  a  single  or  double  orifice  into  the  back 
of  the  tympanum,  iire  lined  by  a  prolongation  of 
its  lining  membrane,  und  ]>robably  form  some  sec- 
ondary part  of  the  organ  of  henring.  The  mastoid 
cells,  like  the  other  sinuses  of  the  cranium,  are 
not  develope<i  until  after  puberty;  hence  the  prom- 
inence of  this  process  in  the  adult.  [Fig.  143 
shows  their  eomnmnicution  with  the  middle  eur.  By 
this  route  inilumnmtion  and  suppuration  may  readily 
extend  into  these  cells  us  a  result  of  ear  disease,  pro- 
ducing ^^mastoid  disease."  Unless  speedily  relieved 
by  trephining,  this  often  produces  death  by  involv- 
ing the  brain.  The  very  thin  bony  septum  which  separates  the  mastoid  cells  and 
middle  ear  &om  the  cranial  cavity  is  also  well  shown  in  the  figure.] 
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Borders. — The  superior  border  of  the  miistoid  portion  is  broad  and  rough,  its 

|gerrate<i  e^lge  sloping  outward,  for  articulation  with  the  p08terior  inferior  angle 

of  the  parietal   bone.     The  jiosterior  border,  also  uneven  and  serrated,  articulates 

with  the  inferior  border  of  the  occipital  bone  between  its  lateral  angle  and  jugular 

procej^s. 

The  Petrous  Portion  (;rer/>oc,  a  stone),  so  named  from  its  extreme  density  and 
is  a  pyramidal  prc»cei*s  of  bone  we<lged  in  at  the  base  of  the  skull  between 
sphenoid  and  occipital  bones.  lu  direction  from  without  is  inward,  forward,  and 
a  little  dowDw;trd.  It  pre8ents  for  examination  a  htise,  an  apex,  three  surfitces,  and 
three  bonlers,  and  contains  in  its  interior  the  essential  parts  of  the  prgiui  of  hear- 
ig.  The  liftstf  is  applied  against  the  intenial  surface  of  the  Sfiuaraous  and  mastoid 
portions,  its  upper  half  being  concealed ;  but  its  lower  half  i*  exfx)se<l  by  the  diver- 
•nce  of  those  two  portions  of  the  bone,  which  brings  into  view  the  oval  expanded 
^orifice  of  a  canal  leading  into  ihe  tymjiannm,  the  meatun  auditorium  ertenn/H.  This 
euual  is  situated  iu  &ont  of  the  mastoid  process  and  between  the  posterior  and  mid- 
dle roots  of  the  zvgoma ;  its  upper  margin  is  smooth  and  rounded,  but  the  greater 
part  of  its  circumference  is  surrounded  by  a  cune<l  plate  of  bone,  the  auditory  pro^ 
tett.  the  free  margin  of  which  is  tliick  and  rough,  for  the  attachment  of  the  cartilage 
of  the  extermd  ear. 

Tlie  apex  of  the  petrous  portion,  rough  and  uneven,  is  received  into  the  angular 
interval  between  the  posterior  border  of  the  greater  wing  of  the  sphenoid  and  the 

FiQ.  145. 
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Lr  process  of  the  occipital ;  it  presents  the  anterior  or  internal  orifice  of  the 
[carotid  canal,  and  forms  the  posterior  and  external  boundary  of  the  foramen  lacerum 
medium. 

The  anterior  surface  of  the  petrous  portion  (Fig.  145)  forms  the  posterior  part 
of  the  middle  fossa  of  the  skull     This  surface  is  continuous  with  the  squamous  por* 
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tion,  to  which  it  is  united  by  a  suture,  the  iemjmral  ttuture.,  the  remains  of  which  are 
(lintint't  even  at  a  late  period  ()f  life:  it  preseutii  six  points  for  examination:  1,  An 
eminence  near  the  centre,  which  indicates  the  situation  of  the  superior  seuiicircular 
canal ;  2,  on  the  outer  side  of  this  eminence  a  depression,  indicating  the  position  of 
the  tympanum,  the  layer  of  bone  which  sepamtes  the  tympanum  from  the  cranial 
cavity  being  extremely  thin ;  8,  a  shallow  groove.  Rometimes  double,  leadintj  out- 
ward and  l)aekwurd  to  an  obli(|Ue  opening,  the  hiatutt  FaUopiiy  for  the  piu*sfifre  of 
the  peti"o(*al  brunch  of  the  Vidian  nerve  and  a  branch  of  the  middle  meningeal 
artery ;  4,  a  sniallor  ojKming,  oceai^ionally  seen  external  to  the  latter,  for  the 
puj^age  of  the  smaller  petrosal  nerve ;  5,  near  the  apex  of  the  bono  the  tenni- 
natiou  of  the  carotid  canal,  the  wall  of  which  in  this  situation  is  deficient  in 
fnmt ;  6,  above  this  canal  a  shallow  depression  for  the  reception  of  the  Gas«erian 
ganglion. 

The  posterior  surface  forms  the  frrmt  part  of  the  posterior  fossa  of  the  skull, 
and  is  ctmrinuous  with  the  inner  surface  of  the  mastoid  portion  of  the  bone.  It 
presentH  three  |)ointj)  for  examination  :  1,  About  its  centre  a  large  orifice,  the  meatus 
mtditorin^  i'ntfntus^  whose  ai/.e  varies  considerably ;  its  margins  are  smooth  and 
roumled,  and  it  leads  into  a  short  canal,  about  fi)ur  line*  in  length,  wliich  runs 
directly  outward  and  is  closed  by  a  vortical  plate,  the  hiuuna  ci'ihrona^  which  is 
divided  by  a  horizontal  crest  into  two  uneqnii!  portions,  the  lower  presenting  several 
small  apertures  for  the  transmission  of  the  filaments  of  the  auditory  nerve  and  the 
auditory  artei"y,  a  branch  of  the  basilar,  the  u[ij)er  having  one  larger  opening,  the 
commencement  of  the  aqua?ductU8  Fallonii,  for  the  passage  of  the  fivciul  nerve;  2, 
behind  the  meatus  auditorius  a  small  slit,  almost  hidden  by  a  thin  plate  of  hone, 
Iea4ling  t^t  a  canal,  tlie  aqutrdttftna  rrnfifnJi,  which  tninsnnts  a  small  artery  antl 
vein  and  Ictdges  a  process  of  the  dura  mater;  3.  in  the  interval  between  these 
two  openings,  but  above  them,  an  angidar  depression  whit-h  IcKiges  a  process 
of  the  dura  mater  and  transmits  a  small  vein  into  the  cancellous  tissue  of  the 
bone. 

The  inferior  or  basilar  Burfkce  (Fig.  145)  is  rough  and  irregular,  and  forms 
part  of  the  base  of  the  skull.  Passsing  from  the  apex  to  the  base,  this  surface  pre- 
sents eleven  points  for  examination  :  1,  A  rough  sui-face,  nuadrilateral  in  form,  which 
serves  partly  for  the  attachment  of  the  Levator  palati  and  Tensor  tympaui  muscles; 
2,  the  large  circular  aperture  of  the  carotid  canal,  which  ascends  at  first  vertically, 
and  then,  making  a  Itend.  runs  horizontally  forward  and  inward:  it  transmits  the 
internal  carotid  artery  and  the  carotid  plexus ;  3,  tlie  aqtuvdnctus  vochlea*^  a  small 
triangular  opening  lying  on  the  inner  side  of  the  latter,  close  to  the  posterior  lK>rder 
of  the  petrous  |)ortion  :  it  transmits  a  vein  from  the  cochlea  wliich  joins  the  internal 
jugular :  4.  belnnd  tliese  openings  a  deep  depression,  tlu^/m/w/rtr/owji//.  which  varies 
in  depth  und  size  in  different  skulls:  it  lodges  the  lateral  sinus,  and,  with  a  similar 
depression  on  the  margin  of  the  jugular  process  of  the  occipital  bone,  fonns  the  for- 
amen lacerum  posterius  [or  jugular  foramen]  ;  5,  a  small  fonimen  for  the  passage  of 
Jacohson's  nerve  (the  tytupanic  branch  of  the  glosso-pharvnjreal):  this  foramen  is 
seen  in  front  of  the  bony  ridge  dividing  the  carotid  canal  from  the  jugular  fossa;  6, 
a  small  foramen  on  the  outer  wall  of  the  jugular  fossa,  for  the  entrance  of  the  auric- 
ular branch  of  the  pneumogastric  (Arnold's)  nene;  7,  behind  the  jugular  fossa  a 
smooth,  square-shaped  facet,  the  J utptfnr  fturface :  it  is  covered  with  cartilage  in  the 
recent  state,  and  articulates  with  the  jugular  process  of  the  occipital  bone;  K,  the 
vaginal  process^  u  very  httuul.  sheath-like  plate  of  bone  which  extends  from  the 
carotid  canal  to  the  mastoid  process:  it  divides  behind  into  two  lamina?,  receiving 
between  them  the  ninth  point  for  examination,  the  uti/hhf  proir^n^  a  long  sha]-|> 
spine  about  an  incli  in  length  :  it  is  directed  downward,  forwarrl,  and  inward,  varies 
in  size  and  shape,  and  somerimes  consists  of  several  pieties  united  bv  cjirtilage:  it 
affords  attachment  to  three  muscles,  tlie  Stylo-pharyngeus,  Stylo-hyoideus,  and 
Stylo-glossus,  and  two  ligaments,  the  stylo-hyoid  and  stylo-maxillary;  10, the  gtyfo- 
mastmd  foramen^  a  rather  large  orifice,  placed  between  the  styloid  and  mastoid  pro- 
it  is  the  termination  of  the  aquseductus  Fallopii,  and  transmits  the  facial 


I 


THE  ^TEMPORAL    BONES. 


175 


oervo  ami  stvlo-mastoid  artvry ;  H,  the  aurit^ular  fasurey  eiituated  between  the 
vA^iiml  and  mastoid  processed,  for  the  exit  of  the  auricular  branch  of  the  pneu- 
ncrve. 

Borders. — The  9upenor^  the  longest,  is  grooved  for  the  superior  petrosal  8inu8, 
has  attached  to  it  the  tenttirium  cerchclli ;  at  its  iutkcr  extremity  is  a  semilunar 

h,  Dpou  which  the  fifth  nerve  lies.  The  pogterior  border  is  intennedialc  in  length 
b^twc«^n  the  superior  and  the  anterior.  Its  inner  half  is  luiirked  by  a  groove  which, 
when  completed  by  \i&  articulation  with  the  uccipiluK  forma  the  channel  for  the 
inferior  j»etrosal  sinus.  Its  outer  half  presents  a  deep  excjivation — the  jiiffuhr  fotfua 
— which,  with  a  similar  notch  on  tlie  oecipilal,  fonns  the  foramen  lacerum  posterius, 
A  projecting  eminence  of  bone  occasionally  stands  out  from  the  centi"e  of  tlie  notch 
d  divides  the  foramen  into  two  parts.  The  anU'rior  border  is  *livided  into  two 
rtA- — an  outer.  joine<i  to  the  s<juamous  ]>ortion  by  a  suture,  the  remains  of  which 
»re  distinct:  an  itiner,  free,  articulating  with  the  spinous  process  of  the  sphenoid. 
^Ax  the  ano:Ie  of  junction  of  the  petrous  and  squamous  portions  are  seen  two  canals, 
ted  from  one  another  by  a  thin  plate  of  bone,  the  proces»n9  coehleariformis : 
they  both  lead  into  the  tympanum,  the  upper  one  transmitting  the  Tensor  tympani 
mast'le.  the  lower  one  the  Eustachian  tube. 

Structure. — The  squamous  portion  is  like  that  of  the  other  cranial  bones,  the 
mastoid  portion  cellular,  and  the  petrous  portion  dense  and  hard. 

Development  (Kig.  14ti). — The  tcmponil  bone  is  developed  by  fen  centres, 
exclusive  of  those  for  the  internal  car  and  the  ossicula — viz.  one  for  the  squamous 
p4»rtion,  including  the  zygoma,  one  for  the 

auditory  process  (tympanic  ring),  six  for  i     F*o*  l'**^. 

the  petrous  and  mastoid  parts,  ami  two 
for  the  styloid  process.  Just  before  the 
clt^e  of  fretal  life  the  temporal  bone  con- 
eis43  of  four  parts;  1.  The  sqwimo-zi/go- 
TUfttir^  which  is  ossified  in  membrane  from 
a  single  nucleus  which  apyvears  at  its 
(lowtT  ]>art  about  the  second  month.  2. 
'The  iiioittory  procftts*  an  imperfect  ring 
whiiii  encloses  tlie  tympanic  membrane. 
This  is  al!W>  ossified  from  a  single  centre, 
which  ap|>ears  rather  later  than  that  for 
the  squamous  portion.  3-  The  petro- 
fnoiftoiii,  which  is  develo|.>ed  from  six 
centres,  which  appear  about  the  fifth 
or  sixth  month.  Four  of  these  are 
for  tiie  petrous  portion,  and  are  placetl 
arouitd  tlie  labyrinth,  and  two  for  the 
tna.*ioid  (Vrolik).  Acconling  to  Hux- 
ley, the  Centres  are  more  numerous  and 
are  disposed  m  as  to  form  three  por- 
tiims:  (I)  Including  most  of  the  laby- 
rinth,  with  a  part  of  the  petrous  and  mastoid,  he  has  named  pro^h'tr ;  (2)  the  rest 
of  the  petrous,  the  opistkoiic  ^  and  (3)  the  remainder  of  the  mastoid,  the  tpiotic 
The  petro-mastoid  is  ossified  in  cartilage.  4.  Tlie  tth/lonf  proci'Sft  is  also  ossified  in 
cartilage  from  two  centres— one  for  the  base,  which  appear*  before  birth  and  is 
tcrme*J  the  ttfutpano-ht/af :  the  other,  comprising  the  rest  of  the  process,  is  named 
he  »tt^/o'ht/(ti,  and  does  not  apj>ear  until  after  birth.  Shortly  before  birth  the  audi- 
tory process  joins  with  the  squamous.  The  petrous  an<l  mastoid  join  with  the 
equamous  during  the  first  year,  and  the  tjnnpanodiyal  portion  of  the  styloid  process 
sboat  the  same  lime.  The  stylo-hyal  does  not  join  the  rest  of  the  bone  until  after 
puberty,  and  in  some  skulls  never  becomes  united-  Tlie  subse(|uent  changes  in  this 
bone  are,  that  the  auditory  process  extends  outward,  so  as  to  form  the  meatus  audi- 
torius;  the  glenoid  foesa  becomes  deeper;  and  the  mastoid  part,  which  at  an  early 
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period  of  life  is  quite  flat,  enlarges  from  the  development  of  the  cellular  cavities  in 
its  interior. 

Articulations. — With  five  bones^-occipital,  parietal,  sphenoid,  inferior  maxil- 
lary, and  malar. 

Attachment  of  Musclee. — To  fifteen :  to  the  squamous  portion,  the  Temporal , 
to  the  zygoma,  the  Masseter;  to  the  mastoid  portion,  the  Occipitofrontalis,  Stemo- 
mastoid,  Spleiiius  capitis.  Trachelo-mastoid*  Digustricus,  and  Retrahens  aurem  :  to 
the  styloid  process,  the  Stylo-pharyngeus,  Stylo-liyoideus,  and  Stylo-^lctssu.** ;  and 
to  tlie  petrous  portion,  the  Levator  palati.  Tensor  tympani^  Tensor  palati,  and 
Stapedius. 

The  Sphenoid  Bone. 

The  Sphenoid  Bone  {of^u,  a  wedge)  is  situated  at  the  anterior  part  of  the  base 
of  the  skull,  articulating  with  all  the  other  cranial  bones,  wliich  it  binds  firmly  and 
solidly  together.  In  its  form  it  somewhat  resembles  a  bat  with  its  wings  extended, 
and  is  divided  into  a  central  portion  or  body,  two  greater  and  two  lesser  wings 
extending  outward  on  each  side  of  the  body ;  and  two  processes — the  pterygoid 
pn)ce88es — which  project  from  it  below. 

The  Body  is  of  large  size,  cuboid  in  form,  and  hollowed  out  in  its  interior  so  as 
to  fonn  a  mere  shell  of  bone.  It  presents  for  examination  four  surfaces — a  superior, 
an  inferior,  an  anterior.  an<i  a  jjosterior. 

The  Superior  Surface  (Fig.  147). — In  front  is  seen  a  prominent  spine,  the  eth' 
maidal  »phn\  for  articuhition  with  the  cribriform  plate  of  the  ethmoid ;  behind  this, 
a  smooth  surface  i»resenting,  in  the  me<lian  line,  a  slight  longitudinal  eminence, 
with  a  depression  on  cAch  side,  for  lodging  the  olfactory  nerves.  A  narrow  trans- 
verse groove,  the  optic  groove^  bounds  the  a!»ove-mentioned  surface  behind ;  it  lodges 
tlie  optic  commissure,  and  lemilnates  on  either  side  in  the  cpdc  forameru  for  the 
piissage  of  tbe  optic  nerve  and  ophthalmic  artery.  Behind  the  optic  groove  is  a 
small  eminence,  olive-like  in  nliapc,  the  oh'van/  proceeH ;  and  still  more  posteriorly, 
a  deep  depression,  the  pituitary  fossa ^  or  sella  Turcica^  which  lodges  the  pituitary 
body.     This  fossa  is  perforated  by  numerous  foramina  for  the  transmission  of 
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nutrient  vessels  into  thesHbHtance  of  the  bone.  It  is  bounded  in  front  by  two  small 
eminences,  one  on  either  side,  called  the  ividdlf  cliiioid  procatsen  (xXivr^,  a  bed),  and 
behind  by  a  square-shaped  plate  of  bone,  the  dortum  ephippit  or  dormim  selLe,  ter- 
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miiuitiiig  at  CAoh  sajM-'fior  angle  iu  a  tubercle,  the  puiterior  cUnoid  vro»rif9*')t,  the 
and  form  of  which  vary  couHidcrahly  in  different  individuals.  Tncse  processes 
de«fpen  the  |ntuitary  foasa^  and  serve  for  tht»  attachment  of  prolongations  from  tJio 
tentorium  cerchelli.  The  sides  of  the  dorsum  ephip[iii  are  notched  ft»r  the  paKSitjie 
of  the  sixth  pair  of  nen'crf.  iind  behind  this  plate  of  bone  pre?ent>*  a  shallow  depvc.^- 
Mtm,  which  slopes  oblitjuely  btiekuard  and  is  continuous  with  the  basil-ir  j^roove  '»f 
the  <K!cipit!il  lM»ne  ;  it  is  called  the  *•//)■»«  Hliunt-ttfuit'lni,  and  supports  the  upper  ]»art 
f  the  pons  Va]*i>lii.  On  either  nirle  of  the  body  is  a  broad  gnmvc,  curved  souie- 
itijr  like  the  italic  letter/;  it  lodges  the  internal  cmnttid  artery  and  the  cavernous 
09.,  and  is  calUil  the  rtirftttd  or  ntfcrmtHH  tfroovf.  Along  the  outer  margin  of  this 
w>ve.  at  its  posterior  pirt,  is  a  ridge  of  bono  (*alled  the  litignitt.  The  posterior 
surface.  t|uadrihitera]  iu  form,  is  joineil  to  the  iKisihir  pitKrcns  of  the  oceipitid  hone. 
l>uriug  childh<x^d  thene  iMmes  are  separated  by  a  layer  of  cartilage,  hut  in  nfter-life 
(between  the  eighteenth  and  twenty-fifth  years)  this  beeomes  ossified,  ossification 
commencing  above  and  extending  downward,  and  the  tw<)  Iwine,-*  then  form  one  piece. 
The  anterior  Biirface  (Fig.  14M)  presents,  in  the  middle  line,  a  vertical  himclla  of 
bone,  the  eihmoitlal  ct'fM^  which  articulates  in  front  with  the  perpemlicuhir  plate  of 
the  ethmoid,  forming  part  of  the  septum  of  the  nose.  C>n  either  side  of  it  are  the 
irregular  0{»enings  leading  into  the  ttphi'noidal  eelU  or  ninti-nen.     [t>ee  Fig.  181.] 
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are  twfi  large  irregular  cavities  hollowed  out  of  the  interior  of  the  body  of 
(henoid  bom',  and  se]>anite<l  from  one  another  by  a  more  or  less  complete  per- 
pendicular bony  septum.  Their  form  and  size  vary  considerably  ;  they  are  seldom 
»yuiiuetrical,  and  are  often  partially  subdivided  by  irregular  osseous  lamin:p.  Occa- 
sJoDaLlly  they  extend  into  the  basilar  process  of  the  oivipital  nearly  as  far  as  the 
icn  magnum.  The  septum  is  seldom  quite  vertical,  being  commonly  bent  to 
or  the  otlier  side.  These  sinuses  do  not  exist  in  children,  hut  they  increase  in 
nvc  «fi  age  advances.  They  are  partially  closed,  in  front  and  below,  by  two  thin 
oan'ed  plates  of  bone,  the  tiphenoidal  turbinated  bones,  leaving  a  round  opening  at 
tbeir  upper  parts,  bv  which  they  communicate  with  the  upper  and  back  part  of  the 
*  n«**^\  and  fKrcAsionally  with  the  posterior  ethmoidal  cells  or  sintises.  The  lateral 
margins  of  this  surface  present  a  serrated  edge  which  articulates  with  the  os  planum 
of  the  ethmoid,  completing  the  posterior  ethmoidal  cells ;  the  lower  margin,  also 

*  la  tbU  figure  lM»th  tlie  anterior  and  inferior  snrl'iices  nf  llie  Ixxly  of  the  sphenoid  bone  are 
•bnwn,  ihc  bone  bein^  hold  witlt  the  pterygoid  processes  alinnot  huriiumlul. 
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rough  and  !<errato<i,  articulates  with  the  orhital  process  nf  the  palate  l)one,  anil 
the  upper  margin  with  the  orhital  plate  of  the  fn»ntal  bone.  The  inferior  surface 
presents,  in  the  middle  line,  a  triangular  spine,  the  rostrum.,  which  is  continuous 
with  the  vertical  plate  on  the  anterior  surface,  and  is  received  into  a  deep  fissure 
between  the  alio  of  the  vomer.  On  each  side  may  be  seen  a  projecting  lamina  of 
bone  which  runs  horiKttntally  inward  from  near  tlie  bat*e  of  the  ptery^joid  procews: 
these  plates,  termeil  the  luu/i/tal  proreHses,  articulate  with  the  edges  of  the  vomer. 
Close  to  the  root  of  the  ])tery^oid  process  is  a  groove,  formed  into  a  complete  canal 
when  articulated  with  the  sphenoidal  proco^  of  the  jmlate  bone;  it  is  called  the 
pterygo-palatine  luimil^  and  Inmsniits  tin."  pterygo-jwilatine  vessels  and  pharyngeal 
nerve. 

The  Greater  Winers  are  two  strong  jtrocesscs  of  bone  winch  arise  from  the  sides 
of  the  body,  and  arc  curved  in  a  dirt>ction  upward,  outward,  and  backward,  being 
prolonged  behind  into  a  yhaq)-|M:»intcd  extremity,  the  npinouH  proCfHs  of  the  sphe- 
noid. Each  wing  presents  three  surfaces  and  a  circumference.  The  txaptrior  or 
cerebral  surface  (Fig,  147)  forms  part  of  the  middle  fossa  of  the  skull ;  it  is  deeply 
concave,  and  presents  endnences  and  depressions  for  the  convolutions  of  the  bi^ain. 
At  it.H  anterior  ami  internal  part  is  seen  a  circular  aperture.  X\\e  forttmrtt  rotujhium^ 
for  the  transmission  (»f  the  second  division  of  the  fifth  nerve.  Behind  and  exteninl 
to  this  is  a  large  oval  foramen,  the  fnramm  tnutfr,  for  the  transmission  of  the  third 
division  of  the  fifth  nerve,  the  small  meningeal  artery,  and  sometimes  the  nnall 
petrosjil  nen'e.'  At  the  inner  .s^iilc  of  the  foramen  ovale  a  small  aperture  may  occa- 
sionally be  seen  opposite  the  nM)t  of  the  pterygoid  process  ;  it  is  tW  forafiieii  Vfnttfti, 
tninsmitting  a  small  vein.  Lastly,  in  the  posterior  angle,  near  to  the  spine  of  the 
sphenoid,  is  a  short  C4inal,  sometimes  double,  the /r;rrt///f';/  Hpiiumuvt  ;  it  transmits 
the  middle  meningeal  artery.  The  vxivmal  surface  (Fig.  14H)  is  convex,  and 
divided  by  a  tnmsverse  ridge,  the  pterytfoid  ridge,  into  two  portions.  The  supe- 
rior or  larger,  convex  from  above  downward^  concave  from  before  backward,  enters 
into  the  formation  of  the  temporal  fossa  and  gives  attachment  to  part  of  the  Tcm- 
pond  muscle.  The  inferior  portion,  smaller  in  size  and  concave,  enters  into  the 
fonnation  of  the  zygomatic  fossii  and  affords  uttiu.bmcnt  to  the  External  pterygoid 
muscle.  It  presents,  at  its  posterior  pan,  a  sharp-pointed  eminence  of  bone,  the 
spinoux  proreas^  to  which  are  connected  tlie  internal  lateral  ligament  of  the  lower 
jaw  and  the  Tensor  palati  muscle.  The  pterygoid  ridge,  dividing  the  temjmral  and 
zygomatic  portions,  gives  attachment  to  part  of  the  Extenjal  pterygoid  muscle.  At 
its  inner  and  imterior  extremity  is  a  triangular  spine  of  bone  which  serves  to  increase 
the  extent  of  origin  of  this  muscle.  The  autfriffr  or  orhital  surface,  smooth  and 
quadrilateral  in  form,  assist.s  in  fonning  the  outer  wall  of  the  orbit.  It  is  boundtsl 
above  by  a  serrated  edge,  for  articulation  with  the  frontal  bone ;  below,  by  a 
rounde<l  border  which  enters  into  the  formation  of  the  spheno-maxillary  fissure ; 
internally,  it  presents  a  .sharp  border  which  ibnus  the  lower  bounilary  of  the  sphe- 
noidal fissure,  and  has  jirojecting  fnun  about  its  centre  a  little  tuliercle  of  bone, 
which  gives  origin  to  one  heail  of  the  external  rectus  muscli'  of  tlie  eye,  and  at  its 
upper  part  is  a  notch  for  the  tniusmission  of  a  branch  of  the  ojihthalmic  artery; 
externally  it  presents  a  serrate*!  margin  for  articulation  with  the  inabir  bone.  Oiie 
or  two  small  foramina  ma}'  occasionally  be  seen  for  the  passage  of  branches  of  the 
deep  temporal  arteries ;  they  are  called  the  ertenial  urhital  faramina,  Oireurnfrr- 
enve  of  the  great  tvimf  (Fig.  147) :  commencing  from  behind,  fnnn  the  body  of  the 
sphenoid  to  the  spine,  the  outer  half  of  this  )nargin  is  sernited.  for  articulation  with 
the  petrous  portion  of  the  temporal  bone,  whilst  the  inner  half  forma  the  anterior 
boundary  of  the  fiu-amen  lacerum  medium  and  presents  the  j>osterior  aperture  of  the 
Vidian  canal.  In  front  of  the  spine  the  circumference  of  the  great  wing  prefients  a 
serrate<l  eilge,  bevelleil  at  the  expense  of  the  inner  table  below  and  of  the  external 
above,  which  articulates  with  the  wpuimous  portion  of  the  temj)oml  bone.  At  the 
tip  of  the  great  wing  a  triangular  ]H»rtion   is  seen,  bevelled  at  the  expense  of  the 

'  The  snitttl  jH*tn>Mil  nerve  suuietiines  itahhea  Llin>u(;h  a  H|M^!iHl  fonuueii  between  ibe  r<>niuion  uvale 
ami  foramen  spiniiniim. 
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iotvnial  siirfucd.  fur  articulation  with  the  anterior  inferior  angk*  of  the  purietal 
boDc.  Inierntil  to  this  is  a  broail  serrated  surface,  for  articuhitian  with  the  fnmtal 
hone:  ihia  surface  is  ctmtinuous  internally  with  the  sharp  inner  ed^^e  of  the  orbital 
pittte,  which  assists  in  the  formation  of  the  sphenoitial  fissure. 

The  Leeeer  Wingrs  (/Tf'cf'wc**  rtf* /rt///v/x«M»)  are  two  thin  triiin^idnr  pla;es  of 
bone  which  arise  fr>»m  the  upper  and  lateral  parts  of  the  b*Mlv  of  tlie  s[then«>id,  and, 
projecting  transversely  outward,  terminate  in  a  sharp  |M>int  (Fi^.  147).  The  supe- 
rior surfjice  of  each  is  smooth.  Hat.  broader  internally  than  externally,  and  supports 
the  Knterior  lobe  of  the  brain.  The  inferior  surface  foruis  the  hack  part  df  the 
nwf  of  the  orbit  antl  the  upper  boundary  of  the  sphenoidal  fissure  or  foninieii  luce- 
nini  anteriiis.  This  fissure  is  of  a  triangular  form,  an<l  k»ads  from  the  eavity  of  the 
mtniuui  into  the  orbit :  it  is  boiinde*!  internally  by  the  body  of  the  sphenoid — above 
bv  the  leaser  wing,  below  by  the  internal  margin  of  the  urbital  surface  of  the  great 
wing — and  is  converted  into  a  foramen  by  the  articulation  of  thii*  bone  with  the 
frontal.  It  tratismits  the  third,  the  fourth,  the  ophthalmic  division  of  the  fifth,  and 
[the]  sixth  cranial  nerves,  some  filaments  from  the  cavernous  plexus  of  the  sympa- 
thetic, the  orbital  branch  of  the  middle  meningeal  artery-,  a  recurrent  branch  from 
liie  lacbrvnuil  artery  to  the  duni  mater,  and  the  ophthalmic  vein.  The  anterior 
Iwinler  of  the  lesser  wing  is  serrated  for  articulation  with  tlie  frontal  bone;  the 
posterior,  su)t>oth  ami  rounded,  is  receive*]  into  the  fissure  of  Sylvius  of  the  brain. 
The  inner  extremity  of  this  border  forms  the  anterior  elinoid  proeeas.  The  lesser 
wing  is  connected  to  the  side  of  the  body  by  two  roots,  the  upper  thin  and  fiat,  the 
lower  thicker,  obliipiely  tlirected,  and  presenting  on  its  outer  side,  near  its  junction 
with  the  body,  a  small  tubercle,  for  the  attachment  of  the  common  tendon  of  three 
of  the  muscle.^  of  the  eye.  Between  the  two  roots  is  the  ojific'  fordmen,  for  the 
tmnsniissif>n  of  the  optic  nerve  antl  ophthalmic  artery. 

The  Pterygoid  Processes  (;rrf/>'vc,  a  wing  ;  £?/?«;■,  likeness)  (Fig.  149),  one  on 
each  side,  descend  perpendicularly  from  the  })oint  where  the  body  and  greater  wing 
unite.  Each  process  consists  of  an  external  and  an  internal  plate,  se[mrated  behind 
bv  an  intervening  notch,  the 


Fm.  149. 


ptt-ri^ijoitl  foMa,  but  joine<l 
jKinially  in  front.  The  ^'x- 
ternal  p(en/(/oid  phitr  is  broad 
and  thin,  tnrne«l  a  little  out- 
ward, and  forms  part  of  the 
inner  wall  of  the  zygomatic 
fos;^.  It  gives  attachntent. 
bv  its  outer  surface,  to  the 
External  pteiygoid ;  it*  inner 
surface    forma     pnrt    of    the 

rervgttid  fossa,  and  given  nt- 

ichment  to  the  Internal 
pter\goid.  The  inter  n  filjtUrtf- 
i^vid  pfnte  is  much  narrower 
and  longer,  curving  i>ut>varil 
at  its  extremity  into  a  hook- 
lik«  process  of  bone,  the  hmn- 

hr   fftocnH,   around    which 

irns  the  tendon  of  the  Tensor  palati  muscle.  At  the  base  of  this  plate  is  a  small, 
oval,  flhallow  depression,  the  ttrnphoid  funHa^  from  which  arises  the  Tensor  palati, 
ind  above  which  i:?  seen  the  posterior  orifice  of  the  Vidian  canal.  The  outer  sur- 
fjkce  of  this  plate  foiTos  part  of  the  pterygoid  fossa,  the  inner  surface  forming  the 
outer  boundary  of  the  posterior  aperture  of  the  nares.  The  Superior  constrictor 
of  the  pharynx  is  attached  to  its  posterior  edge.     The  two  pten'goid  plates  are  sep- 

att^l  below  by  an  angular  interval,  in  whicii  the  pterj^goid  process  or  tuberosity  of 
the  palate  bone  is  received.  The  anterior  surface  of  the  ptervgoid  process  is  very 
broml  at  its  base,  and  forms  the  posterior  wall  of  the  spheno-maxillary  fossa,     tx 
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supports  Meckel's  ganglion.     It  present,** 

margin  M'hicb  artit 


above  the  anterior  orifiw  of  the  Vidian 


.1,  and  belt 


.ugh 


ulatea  with  the  perpendiciibir  plate  of 


l^ammr^  UJ^rta      part    o^  hc<tt^ 


cauai,  ana  ueiow  a  roi 
the  pahite  bont*. 

Tia*  Sphenoidal  Turbinated  i>r  Sphenoidal  Sponipy  Bones  [Fig.  148]  are 
two  thin  curved  plates  of  bone,  whicli  exist  ils  Hepanile  pieces  until  ptiberty.  and  oecA- 
aionally  are  not  joined  to  the  sphenoid  in  the  adult.  They  are  situated  at  the  ante- 
rior and  inferior  part  of  the  b<Kiy  of  the  sphenoid,  an  upernire  of  variable  size  bein*r 
left  in  their  anterior  wall,  thro?i;;^h  whirh  the  spherutidal  sinuses  open  into  the  nn^'^id 
fossie.  They  are  irregular  in  form,  and  taper  to  a  point  behind,  being  broader  and 
thinner  in  front.  Their  inner  surface,  which  looks  toward  the  cavity  of  the  sinus, 
is  concave;  their  outer  surl'ace,  convex.  Each  bone  articulates  in  front  with  the 
ethmoid,  externally  with  the  palat*;:  it.s  pointed  posterior  extremitv  is  jilnced  rthove 
the  vomer,  and  is  received  belwei'it  the  root  of  the  pterygoid  proct»ss  on  the  outer 
side  and  the  rostnnn  of  the  sphemod  nn  the  inner.* 

Development. — Up  to  about  the  eighth  month  of  foetal  life  the  sphenoid  bone 

consists  of  two  distinct  parts :  a  posterior 
or  jiontHphcnniti  part,  wliich  comprises  the 
|>ituitarv  fossa,  the  greater  wings,  and  the 
pterygoid  processes ;  and  an  iinterior  iir 
prefiphe/ifjiii  ])art,  to  which  the  anterior 
part  of  the  body  and  lesser  wings  belong. 
It  i.s  develoj)ed  by  fourteen  centres — eight 
for  the  posterior  sphenoid  ili  vision,  and  six 
for  the  anterior  sphenoid.  The  eight  cen- 
tres for  the  posterior  sphenoid  are — one  tor 
each  greater  wing  and  external  pterygoid 
plate,  one  for  each  internal  pterygoid  plate, 
two  for  the  posterior  part  of  the  body,  anil  one 
on  either  side  for  the  lingula.  The  six  for 
the  anterior  sphenoid  are — ftne  for  each  lesiu 
er  wing,  two  for  the  anterior  part  of  tlieh(»dy. 
and  one  for  each  sjdienoidal  turbinated  bone. 
Postfphenoid  Divittwa. — The  first  nuclei  to  aj)pear  are  those  for  the  greater 
wings.  They  make  their  appearance  between  the  foramen  rotundum  and  foramen 
ovale  about  the  eighth  week,  and  from  them  the  external  pterygoid  platt*  are  also 
formed.  Soon  after  the  nuclei  for  tlie  p^jsterior  part  (tf  the  body  iippear.  one  on 
either  side  of  the  sella  Turcica,  and  become  blenderl  tngetlier  alniut  the  middle  of 
foetal  life.  About  the  fourth  month  the  remaining  four  centres  ajipear,  those  for  the 
internal  pterygoid  plates  being  ossified  in  membrane  and  becoming  joined  to  the 
external  pterygoid  y>late  about  the  sixth  month.  The  centres  for  the  lingular  spee<lily 
become  joii»ed  to  the  rest  of  the  bone. 

Pn'Mpht*noi(l  Divimon. — The  first  nuclei  to  appear  are  those  for  the  lesser  wingft. 
Thoy  make  their  ap])earance  about  the  ninth  week  at  the  outer  borders  of  the  optic 
foramina.  A  second  pair  of  nuclei  appear  on  the  inner  side  of  the  foniinina  shortly 
after,  and,  becoming  unite*!,  form  the  front  part  of  the  body  of  the  bone.  The 
remaining  two  centres  for  the  sphenoidal  turbiiialcd  bones  do  not,  make  their  appear- 
ance until  the  end  of  the  third  year,  and  become  joine<i  to  the  body  of  the  bone 
after  puberty. 

The  preapbenoid  is  united  to  the  body  of  tiie  posLsphenoi<l  alnrnt  the  eighth 
month,  so  that  at  birth  the  bone  consists  of  three  pieces — viz.  the  body  in  the  centre, 
and  <ni  each  side  the  great  wings  with  the  pterygoid  processes.  At  the  first  year 
after  birth  the  greater  wings  and  boily  are  united.  From  the  tenth  to  the  twelfth 
year  the  spongy  bones  are  partiiilly  united  to  the  sphenoid,  their  junction  being 

*  A  BiDsIl  portion  of  the  sphennidal  Lnrbinsled  Ume  sometimes  enters  into  the  formatioa  of  the 
inner  wall  of  the  orhit,  fietween  the  its  |iluniiin  nf  the  ethinoiil  in  front,  the  orbital  plnte  of  the  piiUle 
below,  and  ilie  frontal  abure  (Cleland,  Rtty.  Sac.  3V(ifut.,  liMi'i;. 


MV/iA    tfnnnf  ttHntr  ar^-  mx^^*r%n7  x>i^^- 

Plan  of  Ihc  Duvolopniciil  \it  Splienoid,  by  foiirtecu 
ccnirea. 
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complete  by  the  twentieth  year.  Lastly,  the  sphenoid  joins  the  (Mxipital  fn>iu  the 
eiglit4'enth   to  the  twenty-fifth  year. 

Articulations. — The  sphenoid  articulAt^'S  with  aU  the  bones  of  the  CTanium  and 
6ve  of  the  fac^* — the  two  nmliiiv  two  piilate,  and  vomer:  the  exact  extent  of  articu- 
lattou  with  each  hone  \^  phown  in  the  accompanying  figures.' 

Attachment  of  Muscles. — To  twelve  paiif  :  the  lem|)onil.  External  pterygoid, 
hiifmal  ptei*ygoid.  Superior  constrictor,  Tensor  pahvti.  I/Jixat<u*  tympani.  Levator 
iMttpebrse.  Obli^puw  sujierior,  Superior  rectus.  Internal  rectus,  Inferior  rectus. 
External  rectun. 

The  Ethmoid  Boke. 

The  Gthmoid  {ijtftin;,  a  .'*ieve)  is  an  exceeditigly  light,  (*|»ongy  bone,  of  a  cubical 
fonu.  itituated  at  the  anterior  part  of  the  hiwe  of  the  cranium,  between  the  two 
orbttA,  at  the  rmU  of  the  none,  and  contributing  to  form  each  of  these  cavities.  It 
consists  of  three  parti* :  a  horizontal  plate,  which  forms  part  of  the  bane  of  the 
crunium ;  a  perpendicidar  plate,  which  forms  part  of  the  septum  nasi;  and  two 
Utcnl   masses  of  cells. 

The  Horizontal  or  Cribriform  Plate  (Fig.  lol)  forms  part  of  the  anterior  fossa 
of  the  b:ise  of  the  skull,  and  is  received  into  the  ethmoid  notch  of  the  frontal  bone 
lielween  the  two  orbiinl  plates.  Projecting  upward  from  the  middle  line  of  this 
plate  is  a  thick,  smooth,  trian- 
gular proce«w  of  bone,  the  rnxtn 
gafU^  »o  callc<l  from  its  resem- 
blance to  a  cock's  comb.  Its 
bifcse  joins  the  cribriform  plate. 
Id*  pot«terior  border,  long,  thin, 
and  jflightly  curvwl,  serves  for 
the  attachment  of  the  falx  cere- 
bri. Its  antvrior  border,  short 
and  thick,  articidates  with  the 
frontal  bone,  and  presents  two 
small  projecting  akv,  which  are 
re*'civeil  into  coircj^ponding  de- 
pressions in  the  frontal,  com- 
pleting the  foranien  cawum  be- 
uiud.  Its  sidcJ:^  are  smooth,  and 
»i>metimes  bulging,  in  which  c:ise 
it  Ls  found  to  enclose  a  sniall 
sinus.'      On    each    side   of  the 


Fio.  161. 


Ethmoid  Buuv  :  uutvr  HurfMi'Q  uf  r[({hl  UtenU  miub  (entarged). 


crista  galli  the  cribriform  plate 
is  narrow  and  deeply  gn.Hivetl.  to  support  the  bulb  of  the  olfactory  nerve,  and  |»er- 
foraU"*!  by  foramina  for  the  passage  of  it«*  filaments.  These  foramina  are  arranged 
in  three  rows:  the  innenuost,  which  are  the  largest  an4l  least  numerous,  are  lost  in 
grooves  on  ihe  up|»er  pjirt  of  the  septum :  the  foramina  of  the  outer  row  are  con- 
tiniKMl  on  to  the  surface  of  the  upper  spongy  bone.  The  foramina  of  the  middle 
n)w  are  the  smallest ;  they  perforate  the  bone  and  transmit  nerves  to  the  roof  of 
the  nose.  At  the  front  part  of  the  cribriform  plate,  on  each  side  of  the  crista  galli, 
is  a  stnall  fissure  which  transmits  the  nasal  bninch  of  the  ophthalmic  nerve,  and 
ai  it*  posterior  part  a  triangular  notch  wiiich  receives  the  ethmoidal  spine  of  the 
sphenoid. 

The  Perpendicular  Plate  (Fig.  152)  is  a  thin,  flattened  lamella  of  bone  which 
descends  from  the  under  surface  of  the  cribriform  plate  and  assist**  in  fonning  the 
H?ptam  of  the  nose.     It  is  much  thinner  in  the  middle  than  at  the  circumference, 

'  It  olvrt  ionietimes  articiilatea  with  the  uifierior  maxilla.     (See  p.  152.) 

'  Dr.  lliimplm-  stnte!^  that  the  crista  f^itlli  is  comnmnlT  inolinea  to  oue  siHe.  URiiHlly  the  (rpimeite 
bi  ih»t  titWiifJ  which  the  luwer  part  of  the  perpendiLnilar  plate  is  bent  i  The  HnriutnSkeirtnn,  1858, 
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and  is  generally  deflected  a  little  to  one  siile.     Its  anterior  bonier  articulates  with 

the  nasal  spine  of  the  frontiil  Wit*  and  crest  of  the  nasal  hoiits*.  Its  posterior. 
ilivide<l  into  two  parts,  is  connected  hy  its  upper  half  with  the  rostrum  of  the  sphe- 
noid— hy  its  lower  half  with  tlie  vomer.  The  inferior  hordcr  serves  for  the  attach- 
ment of  the  triangular  cartilage  of  the  nose.     On  each  side  of  the  perpendicular 

Fici.  152. 


^fitii  Eihme 


PerpendicuUr  PUte  of  Ethmoid  (enlarged),  ibown  \tf  romnrlng  the  right  lateral 


plate  numerous  grooves  and  canals  are  seen  leading  from  foramina  on  the  criKri- 
f'onn   jilate :    they  lod<;e  fihiiuents  of  the  olfactory   nerves. 

The  Lateral  Maseee  of  the  ednnoifl  consist  of  a  nomber  of  thin-walled  cellular 
cavities,  the  ethmoidal  ct'Ils^  interposed  hctween  two  verticiil  plates  of  hone,  the 
outer  one  of  which  forms  part  of  the  orbit,  nnd  the  inner  one  part  of  the  nasjd 
fo8sa  of  the  corresponding  side.  In  the  disarticulated  hone  many  of  these  celk 
appear  to  be  broken,  hut  when  the  httnes  are  articulated  they  are  closed  in  at  every 
part.  The  ujiper  surface  of  each  lateral  mass  presents  n  number  of  apparently  half- 
broken  cellular  spaces:  these  are  dosetl  in  when  artiriihitod  hy  (he  edges  of  the 
ethmoidal  notch  of  the  frontal  bone.  Crossiug  this  surface  arc  two  grooves  on  eacli 
side,  converted  into  canals  hy  articulation  with  the  fi*outa1 ;  they  are  the  fmtrrior 
and  posterior  ethmoidal  foramina,  and  open  on  the  inner  wall  of  the  orbit.  The 
posterior  surface  ali^o  presents  large  irregular  relhdiir  cavities,  which  are  closed  in 
by  articulation  with  the  splienoida!  turbinated  bones  and  orl>ilal  pr(»cess  of  the 
palate.  The  cells  at  the  anterior  surface  are  comjjleted  by  llie  laclirymal  hone  and 
naj^al  prcK'ess  t>f  the  su|»enor  maxillary,  and  those  below  also  by  the  superior  maxil- 
lary. The  outer  surface  of  each  lateral  mass  is  fonned  of  a  thin,  smooth  st^uare 
plate  of  brme  called  the  o9  planum :  it  forms  part  of  the  inner  wall  of  the  orbit, 
and  articulates  altove  with  the  orbital  plate  of  the  frontal ;  below  with  the  superior 
maxilhtrv  and  orbital  process  of  the  pahite ;  in  fnmt  with  the  hichrynml ;  and 
behinil  with  the  sphenoid. 

Frf>m  the  inferior  part  of  each  lateral  mass,  immediately  beneath  the  os  jdaniini, 
there  projects  downwanl  and  backward  an  irregular  lamina  of  hone  calle*l  the  utiri- 
form  pro(Ji'ti]>^  from  its  h(H)k-Iikc  form:  it  serves  to  dose  in  the  upjK'r  part  of  the 
orifice  of  the  antnnn.  and  articulates  with  the  ethnnudal  process  of  the  inferior 
turbinated  hone.      It  is  often  broken   in  disarticulating  the  bones. 

The  inner  sun^fiu'e  of  each  lateral  ma^s  tortus  jiart  of  the  outer  wall  of  the  nasal 
fossa  of  the  corrcsp(mding  sj^le.  It  is  f<»rnied  of  a  thin  lamella  of  hftne  which 
descends  from  the  un<ler  surface  of  the  cribriform  plate,  and  terminates  below  in  a 
free  convoluted  margin,  the  mt'tldh-  turhhtafrd  bone.  The  whole  of  this  surface  is 
rough,  nnd  marked  above  by  numerous  grooves,  which  run  nearly  vertically  downward 
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frwrn  the  cribriform  plate;  they  lixlgo  liranches  of  the  olfiirtorj  nerve,  whirh  nre  dis- 
trilmiiM  on  the  mucous  membnine  covering  the  bone.  The  back  part  of  tliiKsurfaro 
ut  icubtlivMetl  by  a  narrow   oblique  fis- 

the  siiperinr  mfttUim  of  the  nase,  ^''O*  1&3* 

tnded  above  by  a  thin  eurved  plate  of 
me — the  9Hp*rinf  Utrhituitt^*!  l)one.  By 
'inean^  of  an  oritice  at  the  ujtper  part  uf 
this  fif»are  the  (Hmlerior  ethmoidal  cells 
open  into  the  nose.  Below,  and  in  front 
of  the  superior  meatus,  is  seen  the  con- 
vex surface  of  tlie  midiHe  turbinated  bone. 
It  extends  ah»ng  the  whole  len;^th  of  the 
inner  surface  of  each  lateral  msL^s ;  its 
lower  margin  is  free  and  thick,  and  iia 
cimcavity,  directetl  outward,  Jkssists  in 
forming  the  middle  meatus.  It  is  by  a 
large  orifice  at  the  np]»er  and  front  part 
of  the  middle  mentus  that  the  anterior  ethmoidal  cells,  and  through  thorn  the  frontal 
onoflee,  communicate  with  the  nose  by  means  of  a  fiiniud-sha|>e<l  canal,  the  infundi- 
btdum.  The  cellular  cavities  of  each  lateral  mass,  thus  walled  in  by  the  os  j»1anum 
on  the  outer  side  and  by  the  other  bones  already  mentioned,  are  divided  by  a  thin 
transverse  bony  partition  into  two  eet^,  which  do  not  communicate  with  each  other; 
lliey  are  termed  the  anterior  and  f>"fftf:rior  Hhmoidnl  celh  or  sinuaes.  The  former, 
more  numerous,  communicate  with  the  frontal  sinuses  above  and  the  mid*Ue  meatus 
below  bv  means  of  a  long  tlexnous  cellular  canal,  tlie  infundihuhtm  ;  the  posterior, 
le«fl  numerous,  open  into  the  superior  meatus,  and  communicate  (occasioniilly)  with 
the  sphenoidal  sinuses. 

Development. — By  three  centre,<»^-one  for  the  perpendicular  lamella  and  one 
for  each  lateral  mass. 

The  lateral  niiussos  are  first  <Ievelopcil,  ossific  granules  making  their  first  appear- 
ance in  the  as  planum  between  the  fourth  and  fifth  months  of  fn^lal  life,  and  extend- 
ing into  the  sjumgy  bones.  At  birth  the  bone  ctuisists  uf  the  two  lateral  masses,  which 
an*  small  and  ill  developed.  During  the  tirst  year  after  birth  the  jierpendicular  and 
borizontal  plates  begin  to  ossify  from  a  single  nucleus,  and  become  joined  to  the 
latend  masses  about  the  beginning  of  the  .second  year.  The  fomiation  of  the  eth- 
moi(hil  cells,  which  complete*  the  bone,  does  not  commence  until  about  the  fourth  or 
fifth  year. 

Artictilatione. — With  fifteen  bones:  the  sphenoid,  two  .sphenoidal  turbinated, 
the  frontal,  and  eleven  of  the  fact' — the  two  njusal,  two  suf>erior  maxillary,  two  laeh- 
rymaU  two  palate,  two  inferior  turbinated,  and  the  vomer.  No  mu.neles  are  attached 
to  this  bone. 


DEVELOPMENT  OF  THE  CRANIUM. 

The  earlv  8ta(r«^s  of  the  derelopment  of  the  cranium  have  already  b«>n  il«w>rib*Hl  (»»ee  p.  115). 
Wr  hnve  »c*n  thi\t  it  in  fornnil  from  a  Inyor  of  m(»t<obtft.<t,  d(»rivp<|  frfmi  the  protrivort^'hnil  pliitOH 
4>r  the  trunk,  whicti  ii*  ttprt'fid  over  thf  wholf  *<urim**.'  of  the  nidinn'nUiry  lirain.  That  portion 
of  thi-t  layer  from  which  the  Imnen  of  tlie  skull  are  to  be  developed  conHists  of  a  thin  menibraa- 
oui  (•np*'»ilo. 

OAi-ifuatinn  conimtMicea  in  this,  iti  tlio  fin-t  plact!,  in  tho  roof,  and  is  pn?twded  by  tht;  deposi- 
tion of  II  mcrnbranoui-  bliwtonm  upon  the  surface  of  tlie  oerrbnd  wipfiule,  in  which  th«  osnifvinp 
proiH!!Gsi  extends,  the  primJtivM  niHiiibranoiiM  rsipsulo  bofomin^  the  intornal  periosteum  and  bt-inp 
altiiuatHir  bU-ndod  with  \hv  duru  muter.  Aldumirh  the  Imn*^!*  of  tlte  verti'X  of  the  skull  appear 
tuffurv  tliowe  nt  the  bjisr.  and  make  couMidemble  propre**.s  in  their  ([rowth^  at  birth  oasifiention  im 
more  ftdrancvd  in  the  bude.  thia  portion  of  the  skull  forming  a  Bolid,  immovublc  p^iundwork. 
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The  Fontanelles  (Figs.  154,  155). 

B<<irorc  hirth  rlie  boneft  at  the  vertex  and  i^ide  of  the  tikull  aro  separated  from  each  other  by 
luciubranuu;!  intervuU  id  which  bone  is  deficient.     ThcHu  intervaltf  are  principally  found  at  the 


FlO.  154. 


Fig.  |.>x 


Skull  at  Blrtb.  ••linwinK  the  anterior  and 

pi'fcturior  (bmanvlk's. 


four  nnfjlos  of  tlw  puriftul  lK)n<»s.  In  oonsooiK'UL'e  of  tht'  wavn  of  oaKification  being  eironlar  and 
thi'  lx*ii«.'^  quaiirilatenU,  th)*  ossific  niattiT  lirst  meets  lit  the  murfriii'*  of  the  ItonoA  at  the  points 
neart^st  to  their  i-entr*^.s  of  osjiifii'-tition,  and  vai-iiities  or  spaoes  are  left  at  the  anjries,  which  are 
called  Jonianelicn.  wt  named  from  the  pul^intionri  of  the  brain,  which  aro  perccptibb*  at  llic  ant«»- 
rior  foiitunelle,  and  were  likened  to  the  risinp  of  waUT  in  n  fountain.  Tho  anterior  fontanello  iit 
tlie  lar;;est,  and  correHpondK  to  the  junction  of  the  sujtittal  nnd  coronal  suture?;  the  {Micib^noi* 
fonlanelle.  of  smaller  jdxe,  i»  situated  at  tht?  junction  of  the  sa^rittal  and  lambdoid  sutur««:  thi* 
remaining  one«  aro  niitimted  at  the  inferior  anfjlen  of  the  parietal  Ikiuc.  The  hUtfr  an*  clotted 
(MX)n  aftf»r  hirth  :  thi;  two  rit  t!ie  ciuperior  angles  remain  npfn  longer,  the  po.xterior  Ix-ing  ilowd 
in  u  few  months  after  birth,  tho  anterior  remaiiiinji:  op<*n  until  the  firi*t  or  tws'ond  year.  These 
spa'*<'N  are  gnvlually  filled  in  by  an  pxt'^nsitm  of  tin*  osnilying  process  or  by  th«  development  of  a 
Wciruiian  iKine.  Simetimi's  the  anterior  fotUaneile  remains  open  b(?yond  two  yeiirs.  and  is  m-cii- 
sionally  mTnistent  Uiroughuut  life.  [Its  iwrsintence  and  enlargement  are  generally  indicative  of 
bydruccptialuR,] 


Supernumerary  or  Wormian  '  Bones. 

In  arldition  to  the  oon?<t-ant  (**>ntre!!(  of  onsification  of  the  Hkull,  additional  ones  are  noeasion- 
ally  found  in  the  course  of  the  suture;*.  These  form  irregular,  iwdated  bonei*  interposed  between 
the  cranial  lx)nes.  and  have  been  termed  Wurmiau  bonef  or  o»mu  Iriqudnt  [i,  e.  triangular].  They 
arc  most  fTefjuently  found  in  the  cour-<e  of  the  laiiiliiloid  suture;,  but  (Kca-Monally  hIho  tveupy  the 
situation  of  the  fontiintdles,  csjieciaUv  the  posterior,  and,  more  rarely,  the  anterior.  KrtHpiently 
one  irt  found  iK^twwn  the  anterior  inlj-riur  angle  of  the  pariet^il  bone  and  tlie  greater  wing  of  the 
sphenoid  (the  ryiptcrir  honf.  Fig.  155).  They  have  a  great  tendency  to  be  symuietricaJ  on  the 
twtt  sides  of  the  skull,  and  they  vary  much  in  size,  being  in  some  i^asen  not  larger  than  a  pin't* 
head,  and  rontined  to  the  outer  tabl** ;  in  other  niAef  .set  lurgf^  that  one  pair  of  tnese  lK)ne!i  may 
form  the  whole  of  the  occipital  bime  alwve  the  superior  curvml  lines,  an  descril>cd  by  Beelard  antl 
Ward.  Their  numl>er  in  generally  limited  to  two  or  tlirec.  but  more  than  a  hundred  have  lx»en 
found  in  the  nkull  of  itn  adult  hydrocephulio  skeleton.  In  their  development,  t^tructure,  and 
mode  of  articulation  they  ivHemble  the  othi-r  cranial  iKUies. 

Conoenital  Fissures  and  Gaps. 

An  arrnsl  in  the  OMsifyitig  proc«»RS  may  give  rise  t*i  dt'ficieneies  or  gaps,  or  to  fis.»iurefl.  which 
are  of  importance  in  a  nniliert-legal  point  of  view.  u.«  they  are  liahle  to  lie  mi.sDi.kcn  for  fracture*. 
The  H.^^urcH  generally  extond  from  tlie  margins  toward  the  centre  of  the  l>one,  but  the  gaps  may 
be  found  in  the  middle  as  well  a»  at  the  edges.  In  course  uf  time  they  may  l»ecome  i*overed  with 
a  thin  lamina  of  Ixme. 

'  Woriniiiti.  a  physiciou  in  Copenhagen,  is  said  to  have  given  the  tint  detailed  descriptiou  of 
tht»e  boncft. 
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BONES   OP   THE    PACE. 

The  fecial  bones  are  fourteeu  in  uumher — viz.  the 

Two  Naiial,  Two  Palate,  • 

Two  Superior  Maxillary,  Two  Inferior  Turbinated, 

Two  Lachryinal.  Vomer, 

Two  Malar,  Inferior  Maxillary. 

[Of  thttw,  the  upper  and  lower  jawa  are  the  fundamental  \>oi\c&  for  maKtication* 
and  the  others  are  accessories ;  for  the  chief  function  of  the  facial  bone«  is  to  pro- 
vide an  apparatus  for  masticatinn,  while  subsidiary  functions  are  to  provide  for  the 
gCBte-organs  (eve,  nose,  tongue)  and  a  vestibule  to  the  respiratory  and  vi>cal  organs. 
Hence  the  variations  in  the  shape  of  the  face  in  man  and  the  tower  animals  depend 
chiefly  on  the  question  of  the  character  of  their  fr>od  and  their  mode  of  obtaining  it.] 


Nabal  Bone. 

The  Naaal  {naaus^  the  nose)  are  two  siinall  oblong  bonca,  varying  in  size  and 
fomi  in  different  individuals;  they  are  place<l  side  by  side  at  the  middle  and  up|>er 
part  of  the  face,  forming,  by  their  junction.  "•  the  bridge  "  of  the  nose.  Each  bone 
presents  for  examination  two  surfaces  antl  four  borders.  The  outer  surface  is  con- 
cave from  above  downward,  convex  frf>m  aide  to  side;  it  is  covere*!  by  the  Pyramid- 
alis  and  Compressor  nasi  muscles,  marked  by  numerous  small  arterial  furrows,  and 
perforated  about  its  centre  bv  a  foramen,  sometimes  double,  for  the  transmission  of 
a  small  vein.  Sometimes  this  foramen  is  absent  on  one  or  both  sides,  and  occasion- 
ally the  foramen  caecum  opens  on  its  surface.  The  inner  surface  is  concave  from 
side  to  side,  convex  frtnn  above  downward,  in  which  direction  it  is  traversed  by  a 
longitudinal  groove  (sometimes  a  canal)  for  the  pu.ssuge  of  a  brunch  of  the  nasal 
nerve.  The  guperior  border  is  narrow,  thick,  and  seri-ated  for  articulation  with  the 
naaal  notch  of  tlie  frontal  bone.  The  ittfirwr  border  is  broad,  thin,  sharp,  directed 
obliquely  downward,  outward,  and  backward,  and  serves  for  the  attachment  of  the 
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cartilage  of  the  nose.  This  border  presents,  about  its  middle,  a  notch  through 
▼hich  passes  the  branch  of  the  nasal  nerve  above  referreil  to,  and  is  prolonged  at  itji 
inner  extremity  into  a  sharp  spine,  which,  when  articulated  with  tlie  op|M>site  bone, 
forms  the  n/isni  angh'.  The  erternal  Ixtrder  is  serrated,  bevelle<l,  at  the  exj)en8e  of 
the  interna]  surface  above  and  of  the  external  below,  to  articulate  with  the  naaal 
process  of  the  superior  maxillary.  The  iHfermd  border,  thicker  above  than  below. 
Articulates  with  its  fellow  of  the  o|>posite  side,  an<l  is  prolonged  behind  into  a  verti- 
cal crest,  which  forms  part  of  the  septum  of  the  nose:  this  cre^t  articulates  with  the 
nasa)  spine  of  the  frontal  above  and  the  pei*]»endicuhir  plate  of  the  ethmoid  below. 

Development. — By  one  centre  for  each  hone,  which  appears  about  the  same 
period  art  ill   the  vertebne. 
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Artictilations. — With  four  bones:  two  of  tbe  cranium,  the  fi^ontal  and  ethmoid, 
and  two  of  the  face,  the  opposite  nflsiil  and  the  superior  raaxillarj'. 
^u  muticles  are  direetly  attached  to  this  buue. 

StTPBRioR  Maxillary  Bone. 

The  Superior  Maxillary  (marUhi.,  the  jiiw-hone)  is  r)ne  of  the  most  important 
bonea  of  the  faee  in  a  tsurgical  p(»int  of  view,  on  aceount  of  the  number  of  di^eades 
to  which  some  of  its  parts  are  liable.  Its  minute  exiimiuiiiinn  becomes,  thereK>re, 
a  matter  of  considerable  interest.  It  is  the  largest  bone  of  the  face,  excepting  the 
lower  JHw,  and  forms,  hv  its  iinidii  with  its  feUow  of  the  ttppcKsite  Hide,  the  whole 
of  the  up|>er  jaw.  Each  bone  assist^s  in  ihe  formaliitn  of  tliree  cavities — the  n.»of 
of  the  mouth,  the  tioor  and  outer  wall  of  the  nanal  fosMC,  and  the  floor  of  the  orbit 
— and  also  enters  into  the  formation  of  two  foss«e,  the  zygomatic  and  spheno-maxil- 
lary.  and  two  fissured,  the  spbono-maxillary  and  pierygo-maxillary. 

The  \n\\\e  presents  for  examination  a  body  and  four  proee.nses — malar,  nasaU  alve- 
olar, and  palatine. 

The  body  is  somewhat  cuboid,  an<l  is  hollowed  oiit  in  it^t  interior  to  fonn  a  large 
cavity,  the  antrum  of  Highmmrc.  Its  surfaces  are  four — an  external  or  facial,  a 
posterior  or  zygomatic,  a  superior  or  orbital,  and  an  internal. 

The  external  or  facial  sxirfece  (Fig.  1 '>8)  is  directed  forward  and  outward.  Just 
above  the  incisor  teeth  is  a  depression,  the  incisive  or  wt/rtiform  fovtuu  which  gives 
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origin  to  the  Depressor  ahe  nasi,  and  behtw  it.  to  the  alveolar  Ixmler,  is  attached  a 
slip  of  the  Orbicularis  oris.  Above  and  a  little  external  to  it  the  Compreesov  nasi 
arises.  More  external  is  another  depressi(»n,  the  raninr  foggtt,  larger  and  deeper 
than  the  incisive  fossa,  from  which  it  is  separated  by  a  vertical  ridge,  the  ravine 
ftninvnce^  corresponding  to  the  socket  of  the  canine  tooth.  The  canine  fossa  gives 
origin  to  the  Levator  anguli  oris.     Abtive  the  canine  fossa  is  the  infraorbital  J'tyro- 
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the  termination  of  the  infraorbital  rimal ;  it  transmits  the  infmorbital  ncrvp 
'■lid  artery.  Above  the  infraorbital  foniiiit-n  i.s  the  tnargin  (►f  the  orbit,  wliieh 
ftffbrds  partial  attwchment  to  tlu*  Levator  labii  f*upenori.s  proprius.  To  the  sharp 
ia«r^m  of  bone  which  bounds  this  :^urfaeo  in  front  and  separates  it  from  the  inter- 
nal snrfaee   i*  attached   tlie   Dihitttr  iiaris   posterior. 

The  posterior  or  zygomatic  surface  is  convex,  directed  backward  and  out- 
ward, and  furrus  part  of  the  zygomatic  fos.sa.  It  pivsents  about  itii  centre  several 
a|H'rtnrc.'*  leadinj:  to  canal:*  in  the  nubstatice  of  the  bone;  they  are  termed  the  /w»- 
trrior  dtntnl  nintih.  and  transmit  tlie  posterior  dental  vessels  and  nen'es.  At  the 
lower  part  of  this  surface  is  ti  rounded  eminence,  tlie  maxUhint  tuherosthf^  et^pecially 
prominent  after  tlie  gn>wth  of  the  wisdom  tooth,  rough  on  it.s  inner  side  for  nriiciila- 
lion  with  the  tuberf>sity  of  the  palate  bone,  and  sometimes  with  the  external  ptery- 
goid plate.  It  gives  attachment  to  a  few  fibres  nf  origin  of  the  internal  pterygoid 
mascle.  Immediately  above  the  rough  surface  is  a  groove,  which,  running  )ibli(|uclv 
down  on  the  inner  surface  of  the  bone,  is  converted  into  a  canal  by  articulation  xvith 
the  palate  bone,  forming  the  fxxft'n'or  jjahtitif  canal. 

The  superior  or  orbital  surface  is  thin,  smooth,  triangular,  and  forms  part  of 
the  floor  of  the  orbit.  It  is  bounded  internally  by  an  irregular  margin  which  artic- 
ulates, in  front,  with  the  lachrytnal ;  in  the  middle,  with  the  os  ]tlanum  of  the  eth- 
moid ;  beliind,  with  the  orbital  procos  of  the  jjalale  Inme ;  bounded  extenially  by  a 
smooth  rounded  edge  which  enters  into  the  formation  of  the  spheno-maxillar^'  fissure, 
and  which  s<nuetimes  articulates  at  its  anterior  extremity  with  the  orbital  plate  of  the 
sphenoid;  bounded  in  front  by  part  of  the  circumferpn<*e  of  the  orbit,  which  is  con- 
tinuous on  the  inner  side  with  the  nasal,  on  the  outer  side  witii  the  malar,  pitwess. 
Along  the  middle  line  of  the  orbital  surface  is  a  deep  grfK)ve,  the  iiifraorbifaf,  for 
the  px'^Aage  of  the  infraorbital  nerve  and  artery.  This  groove  commences  at  the 
middh*  of  the  outer  border  of  the  surface,  and,  passing  forward,  tcniiiiiiitos  in  a 
csinal  which  subdivides  into  two  branch&s;  one  of  the  canals,  the  infraorbital,  opens 
just  below  the  margin  of  the  orbit;  the  other,  which  is  smaller,  runs  into  the  sub- 
stance of  the  anterior  wall  of  the  antrum  ;  it  is  called  the  anterior  dental  canal, 
transmitting  the  anterior  dental  vessels  and  nerve  to  the  front  teeth  of  the  upper 
jaw.  At  the  inner  and  fore  part  of  the  orbital  surface,  just  external  to  the  lach- 
rymal canal,  is  a  minute  depression  which  gives  origin  to  the  Inferior  oblique 
muscle  of  the  eye. 

The  internal  surface  (Fig.  161*)  is  unequally  divided  into  two  parts  by  a  hori- 
zontal projection  of  bone,  the  palate  pntrettH :  the  portion  al>ove  the  palate  jtrocess 
forms  part  of  the  outer  wall  of  the  na^sal  fossic;  that  below  it  forms  part  of  the 
cavity  of  the  mouth.  The  superior  division  of  ibis  surface  presents  a  large  irreg- 
ular opening  leading  into  the  antrum  nf  flitjhmore.  At  the  upper  border  of  this 
apt-rlure  are  numerous  broken  cellular  cavities  which,  in  the  articulated  skull,  are 
riasetl  in  by  the  ctlimoid  and  lachrymal  bones.  Below  the  aperture  is  a  smr»o(h 
cont;jivity  which  fonns  part  of  the  inferior  meatus  of  the  nasal  fossjv,  and  behind  it 
is  a  rough  surface  which  articulates  with  the  i>erpendicul3r  plate  of  the  |Milate  bone, 
traversed  by  a  groove  which,  commencing  near  the  middle  of  the  posterior  border, 
ruiLs  obliquely  downward  and  forward,  and  forms,  when  completed  by  its  artictda- 
tion  with  the  [lalale  bone,  the  posfrn'or  jnrhiti'nfi  ntnal.  In  front  of  the  oiK-ning  of 
the  antrum  is  a  deep  gr(x>ve,  converted  into  a  canal  by  the  lachrymal  and  inferior 
turbinated  bones,  which  is  coate<l  with  mucous  membrane  ami  calletl  the  Inchrt/mtil 
or  fiasal  duct.  More  anteriorly  is  a  well-marked  nuirrh  ridge,  the  inferior  tnrhi- 
untfd  4*rt'gt^  for  articulation  with  the  inferior  turbinated  bone.  The  concavity  above 
this  ridge  forms  part  of  the  middle  meatus  of  the  nose,  whilst  that  below  it  forms 
|Hirt  of  the  inferior  meatus.  The  porii(Ui  of  this  surface  below  the  j)alate  process  is 
concave,  n^ugh,  and  uneven,  and  perforated  by  immerous  small  foramina  for  the 
jMH*age  of  nutrient  vcs-^cl';.      It  enters  into  the  formation  of  the  roof  of  the  mouth. 

The  Antrum  of  Hig-hmore.  or  Maxillary  Sinus,  is  a  large  triangular-shaped 
cavity  hollowed  out  of  the  body  of  the  maxillary  bone;  its  apex,  directed  out- 
ward, is  formed  by  the  mahvr  process;  it**  base,  by  the  outer  wall  of  the  nose.     Its 
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walls  are  everywhere  exceetlingly  thin,  its  roof  being  tbrmed  by  the  orbital  plate, 
itH  floor  by  i\w.  alveolar  jirocess,  its  anterior  wall  by  the  facial,  and  its  posterior  by 
ibe  zygaiuatic  surface.  Its  inner  wall,  or  bitse,  precenta,  in  the  disarticulatai  bone, 
a  large  irregular  aperture  which  communicates  with  the  nasal  fossa.  The  margins 
of  this  ajierture  are  thin  and  ragge*!,  and  the  aperture  itself  is  much  coutractv<l  by 


Fig.  159. 
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itA  artieuhuion  with  the  t'tliuioid  above,  the  inferior  turbinat*Hl  below,  and  the  pnlate 
bone  behind.'  In  the  articulate<l  skull  this  cavity  communicates  with  the  middle 
meatus  of  the  nasal  fosst«,  generally  by  two  small  apertures  left  between  the  above- 
mentioned  banes.  In  the  recent  state  usually  only  «ne  small  »>pening  exists,  near 
the  upper  jmrt  of  the  cavity,  sufficiently  large  to  admit  the  end  of  a  probe,  the  other 
being  closed  by  the  lining  membrane  of  the  sinus. 

Crossing  the  cavity  of  the  antnim  are  often  seen  several  projecting  lamina?  of 
bone  similar  to  those  seen  in  the  sinuses  of  the  cranium  ;  and  on  its  |)osterior  wall 
are  the  posterior  dental  cafnik.  transmitting  the  posterior  dental  vessels  an«l  nen*e8 
to  the  teeth.  Projecting  into  the  floor  are  several  conical  processes,  com*sptmding 
to  the  rooth  of  the  lii-st  and  second  molar  teeth  :^  in  some  cases  the  floor  is  perfo- 
rated by  the  teeth  in  this  situation.  It  is  from  the  extreme  ihiuness  of  the  walls 
of  this  ciivity  that  we  are  enabled  to  explain  how  a  tumor  growing  from  the  antrum 
encroaches  upon  the  adjacent  part*;,  pushing  up  the  floor  of  the  orbit  and  displacing 
the  eyeball,  prttjecting  inward  into  the  nose,  protruding  forward  on  to  the  cheek, 
and  making  its  way  backward  into  the  zygomatic  fossa  and  downward  into  the 
moiith.  [The  cavity  of  the  antrum  is  so  large  that  percussiim  will  often  give 
important   infonnation   ils   to  whether   the  antrum   be  empty  or  full.      It   can   be 

'  In  anme  mMfi.  at  an.r  mte,  the  lachrymal  hone  encroachm  fliightly  on  the  anterior  superior  por- 
tion of  ihe  opening;,  and  OMsiiits  in  forming  the  inner  wall  of  ihe  antrum. 

'  The  number  of  teeth  whose  fanpt  »re  in  relation  with  the  fittor  of  the  anlnim  is  rariahle.  The 
antrum  "  may  extend  ah  ob  to  lie  in  relation  to  all  the  teeth  of  the  true  maxilla,  from  the  canine  to 
the  rirrm  mjrirttliir."  (See  Mr.  Salter  on  "  Atwres*  of  the  Antrum,"  in  a  SuMlnn  uf  Surf}ny,  eilited  by 
T.  Holmes, 'J<1  e*l ,  vol.  iv.  p.  :(6G.) 
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perforated  either  thmngli  the  anterior  wall  on  either  aide  of  the  first  or  second 
molar,   or,   if  a  niiitaM*^  tooth   he  carious,  ihrmigh   its  .socket  after  it«  removal.'] 

The  Malar  Process  is  a  rough  triangular  eminence  situated  at  the  lUjgle  of 
»(»panition  of  the  facial  from  the  zygomatic  surface.  In  front  it  is  concave,  forming 
pftrt  of  the  facial  suriace ;  behind,  it  is  also  concave,  and  forms  part  of  the  zygo- 
matic fo-^sa ;  ahove,  it  is  rough  and  M^ratcd  for  articnlation  with  the  malar  hone, 
whilst  hclow  a  prominent  riilge  marks  the  division  between  tlie  faciiil  and  zygo- 
matic surilicw*.      A   Kinall   part  of  the  Ma.^seter  mu.scle  prist's  from  this  proi-css. 

The  Nasal  Process  is  a  thick  triangnlar  plate  <>f  bone  which  project*  upward, 
inward,  an»l  backward  by  the  siile  of  the  none^  funning  ]iart  of  its  bitenil  boundary. 
It8  ej-t/^rnaf  ^m'face  is  concave,  smooth,  jjci^orate^i  by  numerous  foramina,  and  gives 
attachment  to  the  Levator  Iiibii  superiori.s  aheque  na**i,  the  Orbicularis  palpebrarum, 
and  the  Tend(»  oculi.  Itj^  tttternttl  .surface  fonu.s  part  of  the  outer  wall  of  the  nose; 
it  articulati.'s  above  with  the  frontal,  and  presents  a  rough,  uneven  surface  which 
articulates  with  the  ethmoid  bone,  closing  in  the  anterior  ethnuudal  cells;  below 
this  't»  a  transverse  ridge,  the  superior  turbmatmi  erest^  for  articulation  with  the 
middle  turbinated  bone  of  the  ethmoid,  bouudetl  below  by  a  gmooth  concavity  which 
form:*  part  of  the  mid<lle  meatus;  below  this,  again,  i.s  the  inferior  turbinated  crest 
(already  described),  for  articulation  with  the  inferior  turbinated  bone;  and,  still 
more  inferiorly,  the  concavity  which  forms  part  of  the  inferior  meatus.  The 
afti^rior  l>order  of  the  nasal  prr)ces8  in  thin,  directed  obliquely  downwajni  and 
forward,  and  presents  a  »erraled  eilge,  for  articulation  with  the  na^al  b(me;  it8 
pofUrwr  border  rs  thick,  and  hollowed  int4>  a  groove  for  the  laeiiiTmal  duct:  of 
toe  two  margins  of  this  gjf)ove.  the  inner  one  articulates  with  the  lachrymal  bone, 
the  outer  one  forms  part  of  the  eircumferenoe  of  the  orbit.  Just  where  the  latter 
joins  the  orbital  surf;ice  is  a  small  tubercle,  the  larhrtinuif  itthcrrfi' ;  this  usc<l  to  bo 
takfii  a-s  a  guide  in  the  jwrformance  of  the  oiM?ratiou  fitr  fistula  lachn'malis.  The 
lachrymal  groove  in  the  articulated  skull  is  converted  into  a  canal  bv  the  lachrymal 
bone  and  lachrymal  proces.s  of  the  inferior  turbinated ;  it  is  directe*!  downwartl  and 
a  little  backward  and  outward,  is  abont  the  diameter  of  a  goose-quill,  slightly  nar- 
rower in  the  middle  than  at  either  extremity,  and  terminates  below  in  the  inferior 
meatus.     It  lodges  the  lachrymal  duct. 

The  Alveolar  Process  is  the  thickest  and  lu'vsi  sfnmgy  part  of  the  btine,  broader 
behind  than  in  front,  and  excavated  into  deep  cavities  for  the  reception  of  the  teeth. 
These  cavities  are  eight  in  number,  and  vary  in  nize  and  depth  according  to  the 
teeth  they  contain.  That  for  the  canine  tooth  is  the  deept^st ;  those  for  the  molars 
are  the  widest,  and  sidxlivided  into  minor  cavities;  those  fur  the  incisors  are  single, 
but  deep  and  narrow.  The  Buccinator  muscle  arises  from  the  outer  surface  of  this 
proei-iw  as  far  fonvard  a**  the  first  molar  tooth.  [After  the  loss  of  the  jwrmanent 
teeth  at  any  time,  but  especially  in  old  age.  the  alveolar  process  of  the  upper  jaw 
(Fig.  1T*3,  p.  202),  like  that  of  the  lower,  is  absorbe<L  In  old  age  also  the  entire 
Iwne  thins  greatly,  and  of^en  the  palate  process  and  other  jmrts  become  a  mere 
ahell — a   point  to  be  remembered  in  operjitions  on  old  people.] 

The  Palate  Process,  thick  and  strong,  projects  horizontally  inward  from  the 
inner  .surface  of  the  bone.  It  is  much  thicker  in  front  than  behind,  and  forms  a 
considerable  part  of  the  floor  of  the  nostril  and  the  roof  of  the  mouth. 

Its  inferior  surface  (Fig.  160)  is  concave,  rough,  and  uneven,  and  forms  part  of 
the  roof  of  the  mouth.  This  surface  is  perforate<l  by  numerous  foramina  for  the 
passage  of  the  nutrient  vessels,  channelled  at  the  back  part  of  its  alvwdar  border  bv 
a  longitudinal  groove,  sometimes  a  canal,  for  the  transmission  of  the  posterior  pala- 
tine vessels  an<l  the  anterior  and  external  palatine  nerves  from  Meckel's  ganglion,  and 
prt-sjents  little  depressions  for  the  lodgment  of  the  palatine  glands.  When  the  two 
superior  maxillary  bone,s  are  articulated  together,  a  large  orifice  may  be  seen  in  the 
mid<Ue  line  immediately  bekind  the  incisor  teeth.  This  is  the  anterior  palatine  ritnal 
or  fottaa.    This  canal,  as  it  juis^ses  through  the  thickness  of  the  palate  process,  is  divided 

*  Hee  a  paper  bv  lUu  Amerit-iiti  Etiitor  ua  *'  Perouictiuu  vi  Uie  Frontal  anil  Maxillarv  SiniiscH,"  in 
the  Mffficfd  A'rir*  for  Aiitf.  U\  l>W4. 
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into  four  compartment*;  that  is  to  say*  two  caualt^  hmncb  off  laterally  to  the  right 
ami  left  na.«al  foia^spp,  and  two  canals,  one  in  front  and  one  hehind,  lie  in  the  raidtlle 
tine.     The  formt-r  pair  uf  tliose ninals  ure  named  the  furamiun of  4Stctigon.,  and  through 

theui  p;LS.-*  the  antvnor  or  terminal 
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branch  of  the  descending  or  |K>8te- 
rior  palatine  arteries  which  a^seemk 
frum  the  mouth  to  the  na^il  fossse. 
The  reiuHiuinjr  l>air  of  canals'  are 
termed  the /";•'?;«/«(?**/'  *S'rr7/yxu and 
tniiisniit  the  na-so-palatine  nerves, 
tIu*  left  passing  through  theanterior 
11  ml  the  right  thnmgli  the  poHteri(»r 
lunal.  On  the  palatal  surface  of  the 
process  a  delicate  linear  s*uture  may 
Honietimes  be  seen  extending  from 
the  anterior  palatine  foKsa  to  the  in- 
terval between  thelateral  ineiHoraud 
the  canine  tooth.  This  marks  out 
the  inUrin'txWarif  or  inrisive  hone, 
whit'h  in  some  animals  exi.st^  ]»er- 
miiiieiiily  us  a  :ieparate  piece.  It 
includes  (he  whole  thickness  of  the 
idvi-olus,  the  coiTe.sponding  pari  of 
the  Hour  uf  the  nor*e,  iintl  the  ante^ 
rior  nasal  8pine,  and  contains  the 
socket*  of  the  incisor  teeth.  Tlie 
upper  surface  is  concave  fn»m  side 
to  side,  smooth,  and  forms  [wirt  of 
ihe  floor  of  the  nose.  It  presents 
the  up|H.'r  orifices*  of  the  foramina 
(»f  Stenson  and  Scarpa,  the  former 
being  on  each  side  of  the  middle  line,  the  latter  being  situated  in  the  intermaxillary 
suture,  and  therefore  not  visible  unless  the  two  honos  nre  p1aee<l  in  apposition.     The 

outer  border  of  the  piihitL-  process  is  incoqjorated  with  the 
rest  of  the  hone.  The  innrr  bonier  in  thn'ker  in  front  than 
behind,  and  is  raised  above  into  a  ridge,  which,  with  the  cor- 
re8}«>nding  ridge  in  tlie  opposite  hone,  fonus  a  grmive  for  the 
reception  of  the  vomer.  'I  he  anterior  margin  is  bounded  by 
the  thin  concave  border  of  the  opening  of  themtse,  prolonged 
forward  internally  iutoashar|i  pnMH*ss,  ftirniing,  with  asimi- 
hir  process  of  the  opposite  bone,  the  attt.erivr  naxnl  xprne. 
'f he  ftotfterior  border  is  serrated  for  articulation  with  the 
htirizontal  plate  of  the  palatc-bone. 

Development. — This  bone  is  formed  at  such  an  early 
period,  and  ossification  procet^ds  in  it  with  such  mjiidity, 
that  it  lias  been  foun<i  impracticable  hitherto  to  determine 
with  accunicy  its  number  of  centres.  It  ap|x^ars,  how- 
ever, probable  that  it  luws  four  centres  of  development — 
viz.  (1)  the  jiri'mariUa.  in  which  the  incisive  portion  of 
the  alveolar  arch  is  formed:  this  part  is  of  cartilaginous 
origin,  and  is  developed  in  the  anterior  extremity  of 
the  ethmo-vojucrine  plate;  {'!)  the  prrpalntine  portion, 
comprising  tlu*  |Kilate  phitr  and  a  considerable  portion  of 
the  inner  wall  of  the  antrum;  (-^)  the  mariUanf  jwrtion, 
including  all  the  facial  and  orbital  ]>arts  of  the  bone  inter- 
nal to  the  infniorbital  canal :  (4)  the  waA?r  portion,  which  comprises  that  portion  of 
the  bone  external  to  the  infraorbiial  canal.     The  premaxillarv  jtortion  is  indicated 
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in  Tonng  boutsa  by  u  Hssure  which  marks  off  a  small  segment  of  the  palate,  including 
Uic  two  incisor  teeth.  In  some  animals  this  remains  |Hn*mauently  as  a  separate  piece, 
coiitftituting  the  premaxillary  b*)iie;  and  in  the  human  subject  where  the  jaw  is  mal- 
fnrme^l,  as  in  cleft  palate,  this  segment  may  be  seimrale<^l  from  tlie  nrnxillarv  Imjuc  by 
a  dfep  fissure  extending  backward  between  the  two  into  the  pnlatt'.  If  tlie  fissure 
bf  «m  both  side^i,  ImhIi  segments  are  <|uite  isfdated  from  the  maxilltiry  hones,  and 
hAUg  from  the  end  of  the  vomer;  they  are  not  unfreijuentlv  much  displace!,  and  die 
^eibnnity  is  often  accompanied  by  congenital  fissure  of  the  upper  lip  either  on  one 
or  both  sides  of  the  meiiian  line.  The  maxillary  sinus  [antrum]  appears  at  an  ear- 
lier period  than  any  of  the  other  na^al  sinuses,  its  development  commencing  about 
the  fiiurtli  month  of  tVctal  life.  The  sockets  for  the  teeth  are  formed  by  the  growing 
downwunl  of  twn  pliues  from  the  dental  groove,  which  subsequently  becomes  divided 
l«v  partitions  jutting  across  from  the  one  to  the  other. 

Artdculataons. — With  nine  hn^nes :  two  of  the  cmnium — the  frontal  and  ethmoid; 
and  beven  of  ihe  face — viz.  the  nasal,  malar,  lachrymal,  inferior  turhiniited,  palate. 
vomer,  and  its  fellow  of  the  opposite  side.  Sometimes  it  articulates  with  the  orbitul 
plate  of  the  sphcnniil. 

Attachment  of  Musclee. — To  twelve:  the  Orbicularis  palpebrarnm,  Obliquus 
inferior  oculi,  Levator  lahii  superioris  alteque  nasi.  Levator  labii  suporioris  proprius. 
Levator  anguli  oris,  (Compressor  niusi.  Depressor  alie  nasi,  Dilatator  naris  jsjslerior, 
Mas^ter,  Buccinator,  Internal  pterygoid,  and  Orbicularis  oris. 


The  Lachrymal  Bone. 

The  Lachrymal  (hifhn/mti,  a  tear)  are  the  smallest  and  most  fi*agile  bones  of  the 
They  are  situate*!  at  the  front  [jart  of  the  inner  wall  of  the  orbit,  and  resem- 
ble somewhat  in  form,  thinness,  and  size  a  finger-nail ;  hence 
they  are  tenned  the  onim  nw/tn's.  Each  hone  presents  for 
examination  two  surfoires  and  four  borders.  The  external  or 
orhitul  surface  (Fig.  \^'l)  is  divide*!  by  a  vertical  ridge,  the 
liU'hnfmal  erenf.  into  two  j:»arts.  The  portion  of  bone  in  front 
of  this  ridge  presents  a  smooth,  concave,  longitudinal  gr<Mtve, 
the  free  margin  of  which  unites  with  the  nasal  j»roress  of  the 
superior  maxillary  b<me,  completing  the  lachrymal  groove. 
The  upper  part  of  this  groove  lodges  the  lachrynml  s;k'  ;  the 
lower  parf't  assists  in  the  fonnation  of  the  Uchrymal  canal  and 
Imlges  the  juisiil  duct.  The  portion  of  hone  Ixdiind  the  ridge 
is  f^mooth,  slightly  concave,  and  forms  part  of  the  inner  wull 
of  the  orbit.  The  ridge,  with  a  part  of  the  orbital  surface 
immediately  behind  it,  affords  attachment  to  the  Tensor  tarsi; 
the  ridge  terminates  below  in  a  small  hook-like  process,  which 
articulates*  with  the  lachrymal  tubercle  of  the  su|>erior  maxil- 
lary bone  and  compk'te.s  the  upf>er  orifice  of  the  Inchrymal 
cunal.  It  sometimes  exists  as  a  separate  piece,  which  is  then  called  the  femset  lach- 
rymal hune.  The  internal  or  nasal  surface  presents  a  depressed  ftirrow.  correspond- 
ing to  the  ridge  on  its  outer  surface.  The  surface  of  bone  in  front  of  this  forms 
part  of  the  middle  meatus,  and  tliat  behind  it  articulates  with  the  ethmoid  bone, 
filling  in  the  anterior  ethmoidal  cells.  Of  the  four  borders,  the  mtterutr  is  the 
longest  and  articulat«»s  with  the  niusal  process  of  the  sufwrior  maxillary  bone.  The 
posterior^  thin  and  uneven,  articulates  with  the  os  planum  (»f  the  ethmoid.  The 
tuprrior,  the  shortest  and  thickest,  articulates  with  the  internal  angular  process  of 
tlie  frontail  bone.  The  inferior  is  divided  hv  the  lower  edge  of  the  vertical  crest 
into  two  parts;  the  posterior  part  articulates  with  the  orbital  plate  of  the  superior 
maxillary  bone;  the  anterior  portion  is  prolonged  downward  into  a  jjointed  process 
which  articulates  with  the  lachrymal  process  of  the  inferior  turbinated  bone  and 
assists  in  the  fonnation  of  the  lachrvmal  canal. 


Left  I^cbryinal  Bone.e»- 
ternnl  liurfkcc  (KllgbUr 
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Development. — By  a  single  coutre,  vfhich  makes  ite  appearance  soon  after  fK«ifi- 
calioii  of  tiie  vt-rtebnr  luu'i  eonitnonecd. 

ArticulatioiiB. — With  four  boues:  two  of  the  cranium,  the  fronlnl  and  etbiiiuirl, 

and  two  of  ihf  faLM.'.  tlic  superior  niiixillary  and  the  inferior  turbinateil. 
Attachment  of  Muscles. — To  one  niusele,  the  Tensor  t-ursi. 


The  Malar  Bone, 

The  Malar  (malu^  the  rheek)  are  two  small  (pKuintuguhir  bones  situatisj  at  the 
Upper  and  filter  part  *d'  the  face:  they  form  the  prominence  of  the  cheek,  ptart  of 
the  outer  wall  and  floor  of  the  orbit,  and  part  of  the  tempoi*al  and  jsygomatic  fossse. 
Each  hfine  pre.sents  for  examination  an  externa!  and  an  internal  surface;  four  pro- 
cett^e?.  the  fi'nntal,  orbital,  maxillary,  and  zygomatic;  and  i'uiir  borders. 

The  external  surface  (Fig.  lt>3)  is  smooth,  convex,  perforated  near  ita  centre 
by  one  or  two  stnall  aiierlure.-*,  the  mnlnr  foraniinn^  for  the  paftsage  of  nerves  and 
vej^sels,  covered  by  the  Orbicularis  pjilpebranim  muscle,  and  affords  artaebment  to 
the  Zygomaticus  major  and   minor  muscled. 


Fig.  163. 


Flu.  im. 


glllrf  I  patmd  tAmu^ 


l<t*n  M«lnr  niMi(<.  outer  mjrfiioe. 

The  internal  surface  (Fig.  164),  directed  backwani  and  inward,  it»  cuneavc, 
presenting  internnlly  a  rough  triangular  surface  for  articulation  with  the  superior 
maxillary  hont- :  and  externally  a  smooth  concave  Hiirface  which  fom»s  the 
anterior  boundary  of  the  temponil  fossa  above,  and  liebnv.  where  it  is  wider, 
forms  part  of  the  zygomatic  foj*sa.  This  surface  })re.'ients.  a  little  above  it* 
centre,  the  aperture  of  one  or  two  malar  canals,  and  affords  attachment  to  part 
of  two  nmi*ck'S,  the  Temporal  above  and  the  Mas^eter  below.  Of  the  four  pro- 
cesses, the  frontal  \^  thick  and  serrated,  and  articulates  with  the  external  an;rnlar 
process  of  the  frontal  bone.  The  orbital  process  is  a  thirk  and  slnmg  plate  which 
projects  backward  from  the  orbital  margin  of  the  bone.  Its  upper  surface,  smooth 
nml  concave,  forms,  by  its  junction  with  the  great  ala  of  the  sphenoid,  the  outer 
wall  of  the  orbit.  Its  under  surface,  smooth  and  convex,  forms  part  of  the  tem- 
poral fossa.  It.<t  anterior  margin  is  smooth  and  rounded,  forming  part  of  the  circum- 
ference of  the  <»rliit.  Its  Httjwnor  margin,  rougfi  and  dire<'ted  horiKontally,  articu- 
lates with  the  frontal  bone  beliind  tljc  exten>:d  an;rular  process.  Its  posterior  margin 
is  rough  and  serrated,  for  articulation  with  the  sphenoid ;  /»^*nM//// it  is  also  sor- 
ruted.  for  articulation  with  the  orbital  surface  of  the  suiwrior  maxillary.  At  the 
angle  of  junction  of  the  sphenoidal  and  maxillary  |>ortions  a  short  ronndiMJ  non- 
articular  margin  is  generally  seen  ;  this  forms  the  anterior  boundary  of  the  s[>heno- 
niaxillary  fissure ;  occasionally  no  such  non-articular  margin  exists,  the  fissure  l>eiug 
completed  by  the  direct  junction  of  the  maxillary  and  sphenoid  bones  or  by  the 
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interposition  of  a  bniall  Wormian  bone  in  the  angular  interval  between  them.  On 
the  up  jiff  Burface  of  the  orbital  proiress  are  seen  the  orifices  of  one  or  two  leuiporo- 
uialar  caiialn ;  one  of  these  u.snally  opens  on  the  posterior  ftiirfaee,  the  other  (occa- 
sionally two)  on  the  facial  suHace:  they  ti*anamit  filament*  (temporo-malar)  of  the 
orbital  branch  of  the  superior  maxillary  nerve.  The  maxillary  process  is  a  ronph 
triangular  surfnn'  ■which  articulates  with  the  superior  mjixiUary  bone.  The  zysro- 
matio  prcK'ej^s  lung,  narrow,  and  serniterl.  articulates  with  the  zygomatic  pnxT.ss  nf 
the  t€inpt»ral  bone.  t->f  the  four  borders,  the  antfro-^uperior  or  nt-bital  is  smooth, 
arcbe<l,  an<l  forniH  a  considerable  part  of  the  circumference  of  the  orbit.  The  aiUero- 
mferior  or  mariUarif  border  is  rough,  and  bevellecl  at  the  expense  of  its  inner  table 

articulate  with  the  su}>erior  maxillary  bone,  affording  attachment  by  its  outer 
margin  to  the  Levator  labii  superioris  propniis  just  at  its  point  of  junction  with  the 
SQperior  maxillnrv.  The  po«tert»-»upenvr  or  Umporal  border,  curved  like  an  italic 
letter ,f.  b*  continuous  above  with  the  commencement  of  the  temporal  ridge;  below, 
with  the  upper  border  of  the  zygomatic  arch  :  it  affords  attachment  to  the  tcmpoi*al 
fii^ia.  The  ponterthinferiorj  or  zygvtiuUie^  is  continuous  with  the  lower  border  of 
the  zygomatic  arch,  affording  attachment  by  its  rough  etlge  to  the  Masseter  muscle. 

Development. — By  a  single  centre  of  ossification,  which  appears  at  about  the 
same  period  when  ossification  of  the  vertebrae  commences.* 

Articulations. — With  four  bones:  three  of  the  cranium,  frontal,  sphenoid,  and 
temporal ;  and  one  of  tlie  face,  the  superior  maxillary. 

Attachment  of  Mtiscles. — To  five:  the  Levator  labii  supcrioris  proprius,  Zygo- 
niatlcus  major  and  minor,  Masseter,  and  Temporal. 


The  Pat.atb  Bone. 

The  Palate  Bones  (palatum,  the  palate)  are  situated  at  the  back  part  of  the 
fossx:  they  are  wedged  in  between  the  superior  maxillary  and  the  pterygoid 
'pn>cess  of  the  sphenoid.  Each  bone  assists  in  the  formation  of  three  cavities — the 
Hoor  and  outer  wall  of  the  nose,  the  roof  of  the  mouth,  and  the  floor  of  the  orbit — 
and  enters  into  the  formation  of  two  fosspe,  the  spheno-maxillary  and  pterygoid; 
anil  one  fissure,  the  sphcno-niaxillarA'.  In  form  the  palate  bone  somewhat  resem- 
ties  the  letter  U  iind  may  be  divided  into  an  inferior  or  horizontal  plate  and  a 
'Buperior  or  vertical   plate. 

The  Horizontal  Plate  is  thick,  of  a  quadrilateral  form,  and  presents  two  sur- 
frcea  and  four  borders.  The  superior  surface,  concave  from  side  to  side,  forms  the 
rk  part  of  the  floor  of  the  nostril.  Tlie  inferior  surface,  slightly  concave  and 
[cough,  forms  the  back  part  of  the  hard  palate.  At  its  posterior  part  may  be  seen 
'»  transvei-se  ridge,  more  or  less  marked,  for  the  attachment  of  the  aponeurosis  of  the 
Tensor  palati  muscle.  At  the  outer  extremity  of  this  ridge  is  a  deep  groove  con- 
verted into  a  canal  by  its  articulation  with  the  tuberosity  of  the  superior  maxillary 
bone,  and  forming  the  posterior  palatine  canaL  Near  this  groove  the  orifices  of 
pne  or  two  small  canals,  at'ccsaon/  posterior  palatine^  may  frequently  be  .seen.  The 
terior  border  is  serrated,  bevelled  at  the  expense  of  its  inferior  surface,  and  articu- 
ktes  with  the  palate  process  of  the  superior  maxillary  bone.  The  posterior  border 
concave,  free,  and  serves  for  the  altjichment  of  the  soft  palate.  Its  inner  extrem- 
ity is  sharp  and  yK>inte<I,  and,  when  united  with  the  oppa'^ilc  bone,  forms  a  projecting 
process,  the  posterior  nasal  spine,  for  the  attaclnnent  of  the  Azygos  uvuhe.  The 
\l  border  is  united  with  the  lower  part  of  the  perpendicular  plate  almost  at 
right  angles.  The  internal  border,  the  thickest,  is  serrated  for  articulation  with  its 
fellow  of  the  opposite  side;  its  superior  edsxe  is  raised  into  a  ridge  which,  united 
with  the  opposite  bone,  forms  a  crest  in  which  the  vomer  is  received. 


'  In  some  (^ujutruniitna  the  malar  bone  ctmsisUt  nf  two  parut,  an  orbital  and  a  mal.ir,  and  le  osnl&ed 

by  iwo  centres*.     In  the  einhrvo  these  |iarttt  have  been  nlw^rved  to  be  sepurated.  and  even  after  birth 

^Ihe  molar  bone  is  sometimes  divided  by  a  hnrizontal  siilnrc  into  an  \\p\*cT  and  larger  diviflinn  and  a 

iower  and  ^mailer.     It  iit  possible,  iherefnre,  tlint  this  bone  is  <wsifie<(  sumetiniea  by  two  centres,  one 

fur  the  orbits]  and  the  other  for  the  malar  portion. 
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The  Vortical  Plate  (Fig.  1(35)  is  thin,  of  an  oblong  form,  and  directed  upward 
and  a  little  inward.  It  presents  two  surfaces,  an  external  and  an  internal,  and  four 
borders. 

Tiie  internal  surface  presents  at  its  lower  part  a  broad,  shallow  deprension 
which  forms  part  of  the  inferior  meatua  of  the  nose.  Iinmediutcly  above  this  ia  a 
well-marked  horizontal  ridge,  the  inferior  turbinated  crtut^  for  articulation  with  the 

inferior     turbinated     bone ; 
Fio.  165. 
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Left  PnlatL*  Buiii.*,  internal  view  (uoliiriged). 


above  this,  a  second  broad 
shallow  depression,  which 
fonns  part  of  the  middle 
meatus,  surmoun  ted  alwve 
by  a  horizonal  ridge  less 
prominent  than  the  inferior, 
the  auperior  turbinated  creM^ 
for  articulation  with  the  mid- 
dle turliinafed  bone.  Above 
the  sujtcrior  turbinated  crest 
i8  a  nnrrow  horizontal  groove 
which  fonns  part  of  the  supe- 
rior meatus. 

The  external  Burfeice  is 
ruuirh  arid  irregular  through- 
out the  greater  part  of  its  ex- 
tent, for  articulation  with  the 
inner  surface  of  the  superior 
muxillnrv  bone,  its  upper  and 
back  part  heingsmooth  where 
it  enfcrn  into  the  formation  of 
thL'spheno-iuaxillary  fossa;  it 
is  also  smooth  in  front,  where 
it  covers  the  orifice  of  tlie  antrum.  Toward  the  back  part  of  this  surface  is  a  deep 
groove,  converted  into  a  canal,  the  poaterior  pahtinr^  by  its  articulation  with  the 

superior  maxillarv  hone.  It  transmits  the 
posterior  or  dcHccading  palatine  vessels,  and 
two  of  the  descending  palatine  branches  from 
Meckel's  ganglion. 

The  anterior  border  is  thin,  irregular, 
and  presents  opposite  the  inferior  turbi- 
nated crest  a  pointed  projecting  lamina, 
the  viaxiUary  procetts,  which  is  directed 
forward  and  closes  in  the  lower  and  back 
part  of  the  opening  of  the  antrum.  The 
posterior  border  (Fig.  ItitJ)  presents  a  det*p 
groove,  the  e<lge8  of  which  are  serrateil  for 
articulation  with  the  pterygoid  process  of 
the  sphenoid.  At  the  lower  part  of  this 
border  is  seen  a  pyramidal  process  of  bone, 
the  pteriffjoid  procesn^  or  tuberosity  of  the 
palate,  which  is  i-eceived  into  the  angular 
interval  between  the  two  pterygoid  plates 
of  the  sphenoid  at  their  inferior  extremity. 
This  process  presents  at  its  hack  part  throe 
grooves,  a  me*lian  and  two  lateml  ones.  The 
former  is  smooth,  and  forms  part  of  the 
pterygoid  fos,sa,  affording  attachment  to  the 
Internal  pterygoid  muscle;  whilst  the  lateral  grooves  are  rough  and  uneven,  for 
articulation  with   the  anterior  border  of  each  pterygoid  plate.     A  few  fibres  of  the 


• 


Via.  106. 


JUT. 


H0QI20NTAL 

f  L*TC 


Left  FklAte  Bime,  posterior  view  (enUurged). 


THE   PALATE   BONE, 


195 


Saperior  constrictor  al&o  arise  from  the  tuberositj  of  the  palate  bone.  The  bai*e  of 
this  process,  continuous  with  the  horizontal  portion  of  the  hone,  presents  the  aper- 
tures of  the  aeee»sory  dencewihif/  palatine  canah^  through  which  patise«  the  poste- 
rior of  the  three  deBcendiiig  bmnches  of  Meckel's  ganglion,  whilst  its  outer  surface 

.is  rought  for  articulation  with  the  inner  surface  of  tbc  body  of  the  superior  maxil- 

[Wy  bone. 

The  superior  border  of  the  vertical   y>ljite  presents  two  well-nmrke<i  processes 

•eparatdi  by  an  intervening  notch  or  foriuuen.  The  anterior,  or  lar'^er,  \a  called 
the  orbital  prorxma  ;  the  posterior,  the  sphenoidal. 

The  Orbital  Process,  directed  upward  and  outward,  is  placed  on  a  higher  level 
tban  the  sphenoidal.  It  presents  five  surfaces,  which  enclose  a  hollow  cellular  cav- 
ilv,  and  i.-*  connccUMl  to  the  jierpendicular  plate  by  a  narrow  constricted  neek.  Of 
these  five  surfaces,  three  are  articular,  two  nou-ariicular  or  free  surfaces.  The  three 
articular  are  as  follows:  The  anterior  or  moriUary  surface,  which  is  directed  forward, 
outward,  and  downward,  is  of  an  oblong  form,  and  rough  for  articulation  with  the 
superior  maxillary  bone.  The  posterior  or  sphenoidal  surface  is  directeil  backward, 
upwani,  and  inward.  It  nnlinarily  presenta  a  small  open  cell,  which  communicates 
with  the  sphenoidal  sinus,  and  the  margins  of  which  are  serrated  for  articulation 
with  the  vertical  part  of  tlie  sfthenoidal  turbinate*!  bone.  The  internal  or  ethmoidal 
surface  is  directed  inward,  upward,  aud  forward,  and  articulates  with  the  lateral  mass 
of  the  ethmoiti  bone.  In  some  cases  the  cellular  cavity  above  mentioned  opens  on 
this  surface  of  the  bone;  it  then  communicates  with  the  posterior  ethmoidal  cells. 
More  rsrrely  it  opens   on    both    surfaces,   and    then   communicates   both  with   the 

,poest«rior  ethmoidal  cells  and  the  sphenoidal   sinus.      The  non-articular  or  free 

mr&ees  are  the  tttiperior  or  orbitnK  directed  upward  and  outward,  of  triangular 

Nbrm,  concave,  smooth,  and  forming  the  back  part  of  the  floor  of  the  orbit; 
and  the  external  or  z^t/iptmatic  surface,  directed  outward,  backward,  and  down- 
WftTil.  of  an  oblong  form,  smooth,  lying  in  the  spheno-maxillary  fossa,  and  looking 
into  the  zygomatic  fossa.  The  latter  surface  is  separated  from  the  orbital  by  a 
smooth  rounded  border  which  enters  into  the  formation  of  the  spheno-maxillary 

.fissure. 

[       The  Sphenoidal  Process  of  the  palate  bone  is  a  thin  compressed  plate,  much 

[smaller  than  the  orbital,  and  directed  upward  and  inward.  It  presents  three  sur- 
£M:es  and  two  borders.  The  superior  surface,  the  smallest  of  the  three,  articulates 
with  the  horizontal  part  of  the  sphenoidal  turbinated  bone ;  it  presents  a  groove 
which  contributes  to  the  formation  of  the  ptcrygo-palatine  cannl.  The  internal 
surface  is  concave,  and  forms  part  of  the  outer  wall  of  the  nasal  fossa.  The 
external  surface  is  divided  into  an  articular  and  a  non-articular  portion  ;  the  former 
is  rough,  for  articulation  with  the  inner  surface  of  the  pterygoid  process  of  the 
sphenoid:  the  latter  is  smoorh.  and  forms  part  of  the  spheno-maxillary  fossa.  The 
anterior  bonier  fonus  the  [Mwterior  boundary  of  the  spheno-palatinc  foramen.     The 

[  posterior  border,  serrated  at  the  exfiense  of  the  outer  table,  articulates  with  the 
inner  surface  of  the  pterygoid  process. 

The  orbital  and  sphenoidal  processes  are  separated  from  each  other  by  a  deep 
notch,  which  is  crmverted  into  a  foramen,  the  spheno-palatine,  by  articulation  with 
the  sphenoidal  turbinated  bone.  Sometimes  the  two  processes  are  united  above, 
and  form  between  them  a  complete  foramina,  or  the  notch  is  crossed  by  one  or 
more  spiculae  of  bone,  so  as  to  form  two  or  more  foramina.  In  the  articulated 
skull    this   foramen   0|>enB  into   the  back   part  of  the  outer  wall  of  the  superior 

.meatus,   aud    transmits    the  spheno-palatiue   vesaeb   aud   the   superior   nasal   and 

^Uaso-palatine  nerves. 

Development. — From  a  single  centre,  which  makes  its  nppearnnce  about  the 
S(»eond  month  at  the  angle  of  junction  of  the  two  plates  of  the  bone.  From  this 
point  ossification  spreads  inward  to  the  horizontal  plate,  downward  into  the  tubcr- 
ositT,  and  upward  into  the  vertical  plate.  In  the  fietus  the  horizontal  plate  is  much 
lou^rer  than  the  vertical,  and  even  after  it  is  fully  ossified  the  whole  bone  is  at  first 
remark  nble  for  its  shortness. 
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Articulations.^With  six  bones:  the  sphenoid,  ethmoid,  Hii|>crior  maxillary, 
inferior  turbinitted,  vomer,  and  opposite  palate. 

Attachment  of  Muscles. — To  five:  the  Tensor  palati,  Azygoa  uvulse,  Internal 
and  External  pterygoid,  and  Superior  constrictor  of  the  phai-ynx. 


The  Inferior  Turbinated  Bones. 

The  Inferior  Turbinated  Bones  (tnrbo^  a  whirl)  are  Bituated  one  on  each  side 
of  the  outer  Mall  of  the  lUL^tl  tbss:e.  Kach  consists  of  a  layer  of  linn  sponpy  bone 
curletl  upon  itM'lf  like  a  scroll,  hence  its  name  '*  turbinated,  "  and  extends  horizon- 
tally aJuiig  the  outer  wall  of  the  nasal  fot^sa  immediately  below  the  orifice  of  the 
antrum.     Each  bone  presents  two  surface*,  two  borders,  and  two  extremities. 

The  internal  surface  {Fig.  1C»7)  is  convex,  perforated  bv  numerous  apertures, 
and  traversed  by  longitudinal  grooves  an<l  canals  for  the  loilguu'ut  of  arteries  and 
veins.      In  the  recent  state  it  is  covered  by  the  lining  uiembraue  of  the  n«isc. 

no.  167.        >,-•«--*    A'  -*"'   **•  -"fe.^''''  '•— ' 
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4P      IU(;bt  Inferior  Turblnaled  Bone,  IntvmiU  Hurlhoe.  Right  Infurl>*r  TurbfimttHl  Huiiv,  uutcr  Biirfltue. 

V*The  external  surface  is  concave  (Fig.  168),  and  forms  part  of  the  inferior  mea- 
^.tU9.  Its  upper  border  is  thin,  irregular,  and  connected  to  various  bones  along  the 
^  outer  wall  of  the  nose,  it  may  be  diviilcd  into  tliree  portions :  of  these,  the  anterior 
articulates  Avith  the  inferior  turbinated  crest  of  the  superior  maxillary  hone;  the 
posterior,  witji  the  inferior  ttirbinatfd  crest  of  iIk'  palate  bone;  the  middle  portion 
of  the  superior  border  present,s  three  well-marked  processes,  which  vary  much  in 
their  size  anil  form.  Of  these,  the  anterior  and  smallest  is  situated  at  the  junction 
of  the  anterior  fourth  witli  the  posterior  three-fourths  of  the  b<me ;  it  is  small  and 
pointer!,  and  is  culled  the  larhrt/mal  process^  for  it  articulates  with  the  anterior 
inferior  angle  of  the  lachrymal  bone,  and  by  its  margins  with  the  groove  on  the 
back  rif  the  nasal  process  of  the  superior  maxillary,  and  thus  assists  in  forming  the 
lachrymal  C4inal.  At  the  junctioii  of  the  two  middle  fourths  of  the  bone,  but 
encroaching  on  ii-s  postericu'  fourth,  a  broad  (bin  plate,  the  ethmoidal  prorettn^ 
ascends  to  join  the  uncifortu  process  of  the  ethmoid  :  from  the  lower  border  of 
this  process  a  thin  lamina  of  bone  curves  downward  and  outward,  hooking  over  the 
lower  edge  of  the  orifice  of  the  antrum,  which  it  narrows  below:  it  is  calW  the 
marillarif  proee^s^  and  fixes  the  bone  firmlv  on  to  tlie  outer  wall  of  the  niLsal  fo.ssa. 
The  inferior  border  is  free,  thick,  and  cellular  in  structure,  more  ejipecially  in  the 
middle  of  the  bone.  Both  extremities  are  more  or  less  narrow  and  pointeil.  If  the 
bone  is  held  so  that  its  outer  concave  surface  is  directwl  backward  (/.  e.  toward  the 
holder),  and  its  superior  border,  from  which  the  lachrymal  and  ethmoidal  processes 
project,  upward,  the  lachrymal  process  will  be  directed  to  the  side  to  which  the 
bone  belongs^ 

Development. — By  a  single  centre,  which  makes  its  appearance  about  the 
middle  of  Rctal  life. 

Articulations. — With  four  bones  :  one  of  the  cranium,  the  ethmoid  ;  and  three 
of  the  face,  the  superior  maxillary,  lachrymal,  and  palate. 

No  muscles  are  attached  to  this  bone. 


*  If  the  Inrhrynial  proccM  is  broken  off  :ir  is  often  the  case,  the  side  U%  which  the  }>one  halt 
may  be  known  \iy  recoUecting  Uial  the  maxillary  procen  is  nearer  ibu  back  than  tiie  front  of 
tune. 


THE   VOMER. 
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The  Vomer. 

The  Vomer  {vomer^  n  plougbshure)  is  a  single  bone  situaK^d  vertically  at  the 
b«ck  part  of  the  nasal  fossae,  forming  part  of  the  Beptum  of  the  nose.  It  is  thin, 
somewhat  like  a  ploughshare  in  form;  but  it  varies  in  <liflerent  in^lividuals,  being 
frequently  bent  to  one  or  the  otber  side;  it  presents  for  examination  two  surfaces 
And  four  borders.  The  lateral  surfaces  are  smooth,  marked  by  small  furrows  for 
'the  lodgment  of  blood- vessels. 

and  by  a  groove  on  each  side.  Fio.  169. 

sonietime.s  a  i!unal,  the  tiuso- 
paUUiue^  which  runs  obliquely 
downward  and  forwnrd  to  the 
Intermaxillary  suture  [foramina 
of  Scarpa  in  the  anterior  pala- 
tine fossal ;  it  transmits  the 
naao-palatine  nerve.  The  su- 
perior border^  the  thickest, 
presents  a  deep  groove,  bound- 
ed on  each  Bide  by  a  horizontjil 
projecting  ala  of  bone ;  the 
gnxjve  receives  the  rostrum 
of  the  sphenoid,  whilst  the 
abe  are  overlapped  and  re- 
tained by  lamin:?  (the  vaginal 
procfj^es)  which  project  from 
tlie  under  surface  of  the  boily 

of  the  sphenoid  at  the  base  of  the  pterygoid  processes.  At  the  front  of  the  groove 
m  fissure  is  left  for  the  transmission  of  blood-vessels  to  the  substance  of  the  bone. 
The  inferior  border,  the  longest,  is  broad  and  uneven  in  front,  where  it  articulates 
with  the  two  superior  maxillary  bones;  thin  and  sharp  behind,  where  it  joins  with 
the  palate  bones.  The  upper  half  of  the  anterior  hortk-r  usually  consists  of  two 
laminsc  of  bone,  between  which  is  received  the  perpendicular  plate  of  the  ethmoid, 
the  l(»wer  half  consisting  of  a  single  rough  edge,  also  occasionally  channelled,  which 
is  united  to  the  triangular  cartilage  of  the  nose.  The  posterior  border  is  free,  con- 
cave* and  separates  the  nasal  fossee  behind.  It  is  thick  and  bifid  above,  thin 
below. 

Development. — The  vomer  at  an  early  period  consists  of  two  laminie  separated 
by  a  very  consideriible  interval,  and  enclosing  between  them  a  plate  of  cartilage 
which  is  prolonged  forwai'd  to  form  the  remainder  of  the  septum.  Ossification  com- 
mences in  it  by  a  single  centre  about  the  eighth  week.  From  this  nucleus  the  two 
laminae  are  formed.  They  begin  to  coalesce  at  the  hinder  part,  but  their  union  is 
not  complete  until  after  puberty. 

Articiilatioiis. — W^ith  six  bones:  two  of  the  cranium,  the  sphenoid  and  eth- 
moid ;  and  four  of  the  face,  the  two  superior  maxillary  and  the  two  palate  bones; 
and  with   the  cartilage  of  the  septum. 

The  vomer  htis  no  muscles  attached  to  it. 


*'*»*  Suf  -M^>^ 


Vomer. 


The  Inferior  Maxillary  Bone. 

The  Inferior  Maxillary  Bone,  the  liir^rest  and  strongest  bone  of  the  face,  serves 
for  the  reception  f»f  tlu*  lower  teeth.  It  consists  of  a  curved  horizontal  portion,  the 
body,  and  two  perpendicular  portions,  the  rami^  which  join  the  back  part  of  the 
body   nearly  at  rifrht  angles. 

The  Horizontal  Portion,  or  body  (Fig.  17^),  is  convex  in  its  general  outline, 
and  curved  somewhat  like  a  horseshoe.  It  presents  for  examination  two  surfaces 
Md  two  borders.  The  external  eurface  is  convex  from  side  to  side,  concave  from 
ftbovc  downward.     lu   the  median   line  is  a  vertical  ridge,  the  uttfmphi/ais,  which 


1»8 


THE   SKELETON, 


extends  from  the  upper  to  the  lower  border  of  the  bone,  and  indicates  the  point  of 
junction  of  the  two  pieces  of  which  the  bone  is  composed  at  an  early  period  of  life. 
The  lower  part  of  the  ridge  teruiinates  in  a  prominent  triangular  eminence,  the 
mental  procesn  [from  mentum,  the  chin»  not  mens^  the  mind.     The  large  develop- 


Fro.  170. 


A'«»<, 


f  o  ft  y 


Irifcritir  ilaxillnry  Hone,  outer  suriucc,  nidc  view. 


ment  of  the  chin  is  very  distinctive  of  man.  The  lower  animals  lack  a  chin,  prop- 
erly 80  called].  On  either  si<ie  of  the  symphyHJs,  just  below  the  cavities  for  the 
incisor  teeth,  is  a  depression,  the  incmve  fossae  for  the  attachment  of  the  Levator 


Fio.  171. 


^-^^^^2?^ 


«CN(0-M  rO- OLOS  sus 

CCNIO'MrOIDCUS 


B  o  dy 
Inferior  MaxilUry  Bnno,  innir  mrfltee,  side Tienr. 


menti  (or  Levator  labii  inferioris) ;  and.  still  more  externally,  a  foramen,  the  mental 

foramen,  for  the  passage  of  the  mental  nerve  and  artery.     This  foramen  is  placed 

just  below  the  root  of  the  second  bicuspid  tooth.     Running  outward  from  the  base 
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of  t}»e  mental  process  on  each  side  is  a  well-marked  ridpe,  the  extt*mal  oblique  line. 
The  ridge  is  at  first  nearly  horizontal,  hnt  afterwani  inclines  iqtwanl  and  hnrkward, 
•nd  ia  ooniinuouf;  with  the  anterior  border  of  the  rauiuH:  it  uflords  attachna'ut  to  the 
'DepresBor  labii  infcrioris  and  Depressor  auguli  oris ;  below  it  the  Platysma  luyoides 
ia  attached. 

The  intem&l  siorface  (Fig.  171)  is  concave  from  side  to  side,  convex  from  above 
dovDward.  In  the  middle  line  is  an  indistinct  linear  doj>re.'ssion  corresponding  to 
the  .•symphysis  externally;  on  either  siile  of  tliis  depression,  just  below  it,s  centre, 
are  four  prominent  tubercle.**,  placed  in  pairs,  two  above  and  two  below;  they  are 
calbHl  the  genial  tubt^rrleH  [yfvs/ov,  the  chin]  and  attbrd  attachment,  the  upper  pair 
to  the  Genio-hyo-glossi  muscles,  the  lower  pair  to  the  (Jenio-liyoidei  muscles.  Some- 
tinien  the  tubercles  on  each  side  are  blended  into  one:  at  others  they  all  unite  into 
an  irre*rular  eminence;  or,  again,  nothing  but  an  irregularity  may  be  seen  on  the 
surface  of  the  bone  at  this  part.  On  either  side  of  the  genial  tubercles  is  an  oval 
depression,  the  HuhUngual  fo^sa^  for  lotlging  the  sublingual  gland ;  and  beneath  the 
fossa  a  rough  depression  on  each  side  which  gives  attachment  to  the  anterior  belly 
of  the  Digastric  muscle.  At  the  back  part  of  the  sublingual  fossa  the  internal 
ithlitfur.  line  [mi/lty-hifoidtan)  commences;  it  is  at  fii-st  faintly  marked,  but  becomes 
mnre  distinct  as  It  passes  upward  and  outward,  and  is  especially  prominent  opposite 
the  loftt  two  molar  teeth;  it  affords  ati;ichment  throughout  its  whole  extent  to  the 
Mylo-hyoid  muscle,  the  Superior  constrictor  of  the  pharynx  with  the  pterygo-max- 
illary  ligament  being  attacheil  above  its  posterior  extremity,  nearer  the  alveolar 
margin.  The  portion  of  bone  above  this  ridge  is  smooth,  and  covered  by  the  mucous 
membrane  of  the  mouth  ;  the  portion  below  presents  an  oblong  depression,  the 
$Hhmaxilhn/  founn^  wider  behind  than  in  front,  for  the  lodgment  of  the  submax- 
illary gland.  The  external  oblique  line  and  the  internal  or  mylo-hyoidean  line 
divide  the  body  of  the  bone  into  a  superior  or  alveolar  and  an  inferior  or  i»asilar 
portion. 

The  superior  or  alveolar  border  is  wider  and  its  margins  thicker  behind  than 
in  front.  It  is  hollowed  into  numerous  cavities  for  the  reception  of  ilie  teeth: 
these  cavities  are  sixteen  in  number,  and  vary  in  depth  and  size  according  to  the 
teeth  which  they  contain.  To  its  outer  side  the  Buccinator  mu?cle  is  attached  a^ 
far  forward  as  the  first  molar  tooth.  The  inferior  bonier  is  roundetl,  longer  than 
the  superior,  and  thicker  in  front  than  behind;  it  presents  a  shallow  groove  just 
■where  the  body  Joins  the  ramus,  over  which  the  facial  artery  turns. 

The  Perpendicular  Portions,  or  Rami,  are  of  a  (fuiulrilateral  form.  Each 
presents  for  examination  two  surfaces,  four  borders,  and  two  processes.  The 
rjternul  surface  is  flat,  marked  with  ridges,  and  givers  attachment  throughout 
nearly  the  whole  of  its  extent  to  tlie  Masseter  muscle.  The'ititernal  mtrfnre  pro- 
scats  about  its  cetitre  the  oblitjue  aperture  of  the  inferior  dental  canal,  for  the 
passage  of  the  inferior  dental  vessels  and  nerve.  The  margin  of  this  opening  is 
irregular;  it  presents  in  front  a  prominent  ridge,  surmounted  by  a  sharp  spine, 
which  gives  attachment  to  the  internal  lateral  ligament  of  the  lower  jaw,  and  at 
it.s  lower  and  back  part  a  notch  leading  to  a  giT>ove,  the  vnfh-hfoidean .  which  runs 
obli<juely  downward  to  the  back  part  of  the  submaxillary  fossa,  and  lodges  the 
ttiylo-hyoid  vessels  and  nerve:  behind  the  groove  is  a  rough  surface,  for  the  inser- 
tion of  the  Internal  pterygoid  muscle.  The  inferior  dental  canal  runs  obliquely 
downward  and  forward  in  the  substance  of  the  ramus,  and  then  horizontally  forward 
in  the  body ;  it  is  here  placed  under  tlie  alveoli,  with  which  it  communicati'S  by  suudi 
openings.  On  arriving  at  the  incisor  teeth  it  turns  back  to  communicate  witli  the 
mental  foramen,  giving  off  two  small  canals,  which  run  forward,  to  be  last  in  the 
cancellous  tissue  of  the  bone  beneath  the  incisor  teeth.  This  canal,  in  the  posterior 
two-thirds  of  the  bone,  is  situated  nearer  the  internal  surface  of  the  jaw,  and  in  the 
anterior  third  nearer  its  external  surface.  Its  walls  are  composed  of  compact  tissue 
at  either  extremity  and  of  cancellous  in  the  centre.  It  contains  the  inferior  dental 
vessels  and  nerve,  from  which  branches  are  distributed  to  the  teeth  through  small 
apertures  at  the  bases  of  the  alveoli.     The  upper  border  of  the  ramus  is  thin,  and 
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presents  two  prooeasee  separated  by  a  deep  concavity,  the  $igmoid  notch.  Of  these 
processes,  tlie  nnterior  is  tlie  coronoid^  the  posterior  the  conJi/Ioid. 

The  Coronoid  Process  is  a  thin,  flattened,  trijingiilav  eniiiience  of  hone  which 
varies  in  shape  and  size  in  diflerenl  subjects,  and  serves  chiefly  for  tlie  attachment 
of  the  Temporal  muscle.  Its  external  tutrfiwe  is  smooth,  and  affords  attachment  to 
the  Masseter  and  Temporal  muscles.  Its  internal  ttm-face  gives  attachment  to  the 
Temporal  muscle,  and  presents  the  commencement  of  a  longitudinal  ridge  which  is 
continued  to  the  [)ostenor  part  of  the  alveolar  process.  On  the  outer  side  of  this 
ridge  is  a  deep  groove  continued  below  uu  the  outer  side  of  the  alveitlar  process; 
this  ridge  and  part  of  the  groove  afford  attachment,  above,  to  the  Temporal;  below, 
to  the  Buccinator  muscle. 

The  Condyloid  Process,  shorter  hut  thicker  than  the  coronoid,  consists  of  two 
portions — i\ie  coniij/lt\  nnd  the  constricted  portion  which  BU])portvS  tlie  condyle,  the 
fit'ck.  The  condyle  is  of  au  oblong  fonn,  its  long  axis  being  transverse  and  set 
ob]i<juely  on  the  neck  in  such  a  manner  that  its  outer  end  is  a  little  more  forward 
and  a  little  higlier  than  its  inner.  It  is  convex  from  before  backward  «nd  from  side 
to  rjidc,  the  articular  surface  extending  fiirther  on  the  posterior  than  on  the  anterior 
surface.  The  neck  of  the  condyle  is  flattened  from  before  backward,  and  strength- 
ened by  ridges  which  descend  from  the  fore  part  and  sides  of  the  condyle.  Its  lateral 
margins  are  narrow,  and  present  externally  a  tubercle  for  the  external  lateral  liga- 
ment. Its  posterior  surface  is  convex  ;  its  anterior  is  hollowed  out  on  it.s  inner  side 
by  a  depression  {the  ptt'n/</o id  fossa)  for  tlie  attnchnicnt  of  the  Extenuil  pterygoid. 

The  lower  border  of  the  nimus  i.s  thick,  stmiglil,  and  continuous  with  the  body 
of  the  bone.  At  its  junction  with  the  posterior  border  is  the  auf/le  of  flic  jaw,  which 
is  cither  inverted  or  everted,  nnii  marked  by  rough  ohlifjue  ridges  on  ench  side,  for 
the  attachment  of  the  Masseier  externn!ly  and  tlio  Internal  pitervgoid  internallv; 
the  stylo-maxillary  ligament  is  attached  to  the  botie  between  these  muscles.  The 
anterior  border  is  tliiii  above,  thicker  below,  and  continuous  with  the  external 
obli()ue  line.  The  posterior  border  is  thick,  smooth,  rounded,  and  covered  by  the 
parotid  gland. 

The  Sigmoid  Notch,  separating  the  two  processes,  is  a  deep  semilunar  depres- 
sion crossed  by  tJie  masseteric  artery  and  nerve. 

DeTelopment. — The  lower  jaw  is  developed  principally  from  membrane,  but 
partly  from  cartilage.  The  bone  is  fonned  at  nuch  !tn  early  period  of  life — before, 
indeed,  any  other  bone  except  the  clavicle — that  it  has  been  found  impossible  at 
present  to  determine  its  earliest  condition.  It  i.s  generally  believed,  however,  that 
each  half  is  developed  by  several  centres,  which  speedily  unite.  The  greater  part 
is  fonned  from  the  fibrous  tissue  investing  Meckel's  cartilage  (p.  118),  but  a  small 
portion  near  the  symphysis  is  develojied  from  the  anterior  extremity  of  the  cartilage 
itself;  wlidc  the  condyle  and  a  part  of  tlic  ramus  are  develojied  from  another  mass 
of  cartilage.  According  to  Cullender,  a  separate  ossific  jdate  forms  the  floor  of  the 
dentul  groove.  At  birth  the  bone  consists  of  two  halves,  united  by  a  fibrous  sym- 
physis in  which  ossification  takes  place  during  the  first  year. 


Changes  produced  in  the  Lower  Jaw  by  Age. 

The  t'haii;ros  which  the  lower  jnw  underjiot'K  urtcr  Iiirth  relate — I,  to  the  alteratiuiiH  effected 
in  the  IkxIv  of  the  l>one  hy  the  first  ami  KPcoini  ileiititioii'*,  the  lo*t8  of  tJie  teeth  in  the  ii^ed,  and 
the  »uh<iequont  aUsorption  of  the  alveoli ;  '2,  to  the  hize  tuid  ^iituation  of  the  dental  canal ;  and  3, 
to  thiJ  aiiL'le  rtt  wh'u-h  the  riinnis  joinA  with  the  hody. 

At  hh(h  (Kig.  172)  the  l>ohe  consUtJuof  two  hitenil  haK*os,  imttod  by  6bro-i'artila^nuuf)  tissue, 
in  which  one  or  two  osseous  nuclei  are  ^entTally  found.  The  body  is  a  more  shell  of  hone,  i*on- 
taining  the  sooket*  of  the  two  ineiKor,  the  onnine.  und  the  two  temporary  molar  teeth,  iitiper- 
fectlv  partitioned  froni  one  another.  The  dental  canal  im  of  large  size,  and  run*  near  the  lower 
border  of  the  h<)ne,  the  mental  foramen  openini;  beneatli  the  wjc^ket  of  the  first  molar.  The  angle 
in  obtune,  and  the  condyloid  portion  nearly  in  the  same  horizontal  line  with  the  ramuR;  the  neck 
of  the  eondrle  is  short  and  t)ent  bftckward.  The  coronoiii  process  ia  of  comparatively  Iar4;e  wite 
azkd  situated  at  ri^ht  an;rles  with  the  rest  of  the  bone. 

Aftrr  hirth  (Fif!.  17.J)  the  two  Ncffments  of  the  hone  become  joined  at  the  (lymphrBis,  from 
below  upward,  in  the  first  year;  but  a  trace  of  Beparation  may  be  viaible  iu  the  b^fSiinniuf;  of 
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Side  View  of  the  Lowrr  Jaw  at  Different  Period*  of  Life, 
Vxo,  172.  At  Birtb. 


Fio.  173.  Al  Pubert)- 


Fio.  174.  In  ihc  Adult 


Fia.  175.  In  Old  Age. 
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the  second  rear  near  the  alveolur  mnrgin.  The  body  becomes  elongnU^d  in  it^  whole  lendtb.  bat 
more  cnjiocmlly  behind  the  mental  foramen,  to  provide  space  for  the  three  additional  teeth  devel- 
oped in  this  part.  The  depth  of  th<>  ho«lv  hecomei^  p*fat<T,  owin;;  to  increased  growth  of  the 
alveolar  part,  to  afford  room  for  thi;  fanj:s  of  the  t*'eth,  and  by  ihiokenin^  of  the  Kut>dental  por- 
tion, which  enahlpfi  the  iaw  to  withstand  the  ])owerful  itetion  of  the  masticatory  muscles  ;  but  the 
alveolur  portion  is  the  deeper  of  the  two,  and,  consequently,  tii©  chief  part  of  the  body  lies  above 
Uie  oblifjue  line.  The  dental  canal,  after  thy  second  dentition,  is  situatiHl  just  altove  tlie  level 
of  the  inylo-hyoid  rtd^je,  and  the  mental  foramen  occupien  the  position  uesuul  to  it  in  the  adult. 
The  an^le  becomes  lc!*s  olitu.se,  owin)t  tf>  tlie  tteparatiou  of  the  jaws  by  the  teeth. 

In  thr  ndiili  (Fig.  174)  the  alveolar  and  basilar  |M">rtion9  of  tlio  Imdy  are  uiKuallr  of  equal 
dppth.  The  mental  foramen  opens  midway  between  the  upper  and  lower  Iwrdcrs  of  the  bone, 
and  the  dental  canal  run8  neiirly  parallel  with  the  mylo-hyoia  line.  The  ramus  ia  almost  vertical 
in  direction,  and  Join»t  the  bo<ly  nearly  at  right  ungleK. 

In  olii  ngr.  (Fip*.  175  and  170)  the  bone  Invnuie?*  jcreatly  reijuced  in  Biie;  for  with  the  lo»8  of 
the  teeth  the  alveolar  prooeas  i«  absorbed,  anil  the  ba-^ihir  purt  of  the  bone  alone  remain?  \  con- 

[Kro.  !"(>. 


AbtorpUon  or  the  Alveolar  Proccttcs  of  boib  Javis^  after  lu»  of  Uie  leeilj  i  LHcta).] 

nequentlvi  the  chief  part  of  the  bone  is  hrlmt  ilie  nblii|iie  line.  The  dental  canal,  with  the 
mentiil  (firamcn  opening  from  it,  is  close  to  the  alveolar  Imrdcr.  The  rami  are  oblique  in  direo- 
tion,  the  angle  obtuse,  and  the  neck  of  the  condyle  more  or  let^s  bent  backward. 

Articulation. — AVitb  thr  jrlonniil  fossjip  of  thr  two  temporiil  bones. 

Attachment  of  Muscles. — To  fifteen  paii-s — to  its  external  Hiirfju-o,  commen- 
cing at  the  symphysis*  and  proceodtnf:  ]>aokwarih  Levator  menti.  Depressor  laldi 
inferioris,  Depressor  anguli  oris,  Platysma  rayoides,  Buccinator,  Mafiseter;  a  portion 
of  the  Orhiciilaris  oris  (Accessorii  orbicularis  inferiores)  is  also  attached  to  this  sur- 
face. To  its  internal  surface,  coininenclng  at  the  same  point:  (tenio-hyo-glossus, 
Genio-byoideus  Mylo-hyoidcus,  Digastric,  Superior  constrictor,  Temporal,  Internal 
pterygoid,  External  pterygoid. 


THE    SUTURES. 

The  bonea  of  tbo  cranium  and  face  are  connected  to  each  other  bv  mean?  of  *9ii- 
iure9  [Fig.  17J^,  p.  209].  The  sutures  are  rows  of  dcntated  processes  of  bone  pro- 
jecting from  the  edge  of  either  bone,  and  locking  into  one  another;  the  dentatioDB, 
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however,  are  confined  to  the  external  table,  the  edges  of  the  internal  table  lying 
merely  in  appo«ition.  The  Cranial  Sutures  may  be  divided  into  three  sets:  1, 
Those  at  the  vertex  of  the  skull;  2,  those  at  the  side  of  the  skull;  3,  th(>»e  at 
the  base. 

The  sutures  at  the  vertex  of  the  skull  arc  three:  the  $agittal,  coronal^  and 
iamMoid. 

The  Sagrittal  Suture  {interparietal)  is  forrinxl  by  the  junction  of  the  two  pari- 
etal bones,  and  extends  from  the  middle  of  the  frontal  i>one  backward  to  the  Hupe- 
rior  aagle  of  the  occipital.  In  childhood,  and  occasionally  in  the  adult  when  the 
two  halves  of  the  frontal  bone  are  not  united,  it  is  continue*!  forward  to  the  root 
of  the  nose.  This  suture  sometimes  presents,  near  its  posterior  extremity,  the 
parietal  fonimen  on  each  side ;  and  in  front,  where  it  joins  the  coronal  suture,  a 
»pa<re  is  txTJisionally  left  which  emdos«s  a  larire  Wonniiin  Intne. 

The  Coronal  Suture  (fronto-parietal)  extends  transversely  across  the  vertex 
of  the  skull  and  connt^cts  the  frontal  with  the  parietal  bones,  ft  commences  at  the 
extremity  of  the  greater  wing  of  the  s]>henoid  on  one  aide,  and  terminates  at  the 
sanne  point  on  the  opposite  side.  The  dentations  of  this  suture  arc  more  marked 
at  the  sides  than  at  tho  summit,  and  are  so  construete*^!  that  the  frontal  rests  on  the 
parietal  above,  whilst  latei-ally  the  frontal  supports  the  parietal. 

The  Lambdoid  Suture  (oi'ripito-parietal),  so  calh**!  from  its  resemblance  to  the 
Greek  letter  A,  connects  the  occipital  with  the  parietal  bones.  It  commences  on 
eai'h  !*ide  at  the  mastoid  portion  of  the  temporal  bone,  and  inclines  upward  to  the 
end  of  the  sagittal  suture.  The  dentations  of  this  suture  are  very  deep  and  distinct, 
and  are  often  interrupted  by  several  small  Wormian  bones. 

The  sutures  at  the  side  of  the  skull  are  also  three  in  number:  the  sphenopari- 
etal. stf/ua)no-parit*tal^  and  masto-parietnL  They  are  subdivisions  of  a  single  suture 
formed  between  the  Iowlt  border  of  the  parietul  and  the  sphenoid  and  temporal 
bones,  and  which  extends  from  the  lower  end  of  the  coronal  suture  in  front  to  the 
lower  end  of  the  lambdoid  suture  behind. 

The  Bpheno-parietaJ  is  very  short ;  it  is  formed  by  the  tip  of  the  great 
wing  of  the  sphenoid,  which  overlaps  the  anterior  inferior  angle  of  the  parietal 
bone. 

The  Squamo-parietal  or  Squamous  Suture  is  arched.  It  is  fonne<l  by  the 
squamous  (K)rtion  of  the  temporal  bone  overlapping  the  middle  division  of  the  lower 
horder  of  the  parietal. 

The  Masto-parietal  is  a  short  suture,  deeply  dentated.  formed  by  the  posterior 
inferior  angle  of  the  parietul  and  the  superior  border  ot*  the  mastoid  portion  of  the 
temp<»ral. 

The  sutures  at  the  base  of  the  skull  are — the  basilar  in  the  centre,  and  on  each 
side  the  petro-occipital,  the  mcuto*occipital^  the  petro-sphcnoidaU  and  the  squanw- 
tphenoidal. 

Tlie  Basilar  Suture  is  formed  by  the  junction  of  the  basilar  surface  of  the 
m*ripiial  bone  with  the  posterior  surface  of  the  body  of  the  sphenoid.  At  an  early 
period  of  life  a  thin  plate  of  cartilage  exists  between  these  bones,  but  in  the  adult 
they  become  fused  into  one.  Between  the  outer  extremity  of  the  basilar  suture 
ajid  the  termination  of  the  lambdoid  an  irregular  suture  exists  which  is  subdivided 
into  two  portions.  The  inner  portion,  formed  by  the  union  of  the  petrous  part  of 
the  temporal  with  the  occipital  bone,  is  termed  the  petro-occipitaJ.  The  outer 
pijriion,  formed  by  the  junction  of  the  mastoid  part  of  the  temporal  with  the  occip- 
ital, is  called  tho  manio-orripital.  lietwcon  the  bones  forming  the  petro-occipitnl 
Buture  a  thin  plat^*  of  cartilage  exist^s;  in  the  masto-ocripita!  is  occasionally  found 
the  opening  of  the  mastoid  foramen.  Between  t!ie  outer  extremity  of  the  basi- 
lar ffiilure  and  the  spheno-parletal  an  irregular  suture  muy  be  seen,  forme<l  by 
the  union  of  the  sphenoid  with  the  temporal  bone.  The  inner  and  smaller 
portion  of  this  suture  is  tenn<*d  the  petro-sphenoidal ;  it  is  fonne*!  between  the 
petrous  portion  of  iht*  temporal  and  the  great  win;;  of  the  sphenoid;  the  outer 
portion,  of  greater  length  and  arched,  is  formed  between  the  squamous  portion 
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of  the  tomporal  ami  the  great  wing  of  the  sphenoid :  it  i3  called  the  4^tar?(o- 
sphfinoidaf. 

Thi"  cmuial  bones  are  connected  with  those  of  the  face,  and  the  facial  bones  with 
each  other,  by  nmuorous  sutures,  which,  though  distinctly  marked,  have  received  no 
special  uainej^.  The  onlv  remaining  suture  deserving  especial  consideration  is  the 
transverse.  This  extends  itcross  the  upper  part  of  the  face,  and  is  formed  by  the 
junction  of  the  frontal  with  the  facial  bunca;  it  extends  from  the  external  angular 
process  of  one  side  to  the  same  point  ou  the  o|)posite  side,  and  connects  the  frontal 
with  the  malar,  the  s[ihc'iioid,  the  ethmoid,  the  lachrymal,  the  superior  raaxillury, 
and  the  nasal   bones  on  each  side. 

The  sutures  remain  sepanitc  lor  a  considerable  period  after  the  complete  forma- 
tion of  the  skull.  It  is  probable  that  they  sf^rve  the  purpose  of  permitting  the 
growth  of  the  bones  at  their  margins,  whilt  their  peculiar  fiuinationt  together  with 
the  interposition  of  the  sutural  ligament  between  the  bones  forming  thera,  prevents 
the  dis|>ersion  of  blows  or  jars  received  upon  the  skull.  Dr.  Humphry  remarks 
"that,  as  a  general  rulo,  the  sutura^  arc  first  ol>litrrated  at  the  parts  in  which  the 
ossification  of  the  skull  w;is  bust  completed — viz.  in  the  neighborhood  of  the  fon- 
tanelles;  and  the  cranial  bones  seem  in  this  respect  to  observe  a  sitnilar  law  to  that 
which  regulates  the  union  of  the  epiphyses  to  the  shafts  of  the  long  bones,'*  The 
same  author  remarks  that  the  time  of  their  ilisappearance  is  extremely  variable: 
they  arc  sf»metimcs  foun*!  well  inarkod  in  skulls  odpntulous  with  age,  while  in  others 
which  have  only  just  reached  maturity  they  can  hardly  be  ti^ced. 


THE    SKULL. 

The  Skull,  formed  by  the  union  of  the  several  cranial  and  facial  bones  already 

described,  when  considered  us  a  whole,  is  divisible  into  five  regions — a  superior 

region  or  vertex,  an  inferior  region  or  base,  two  lateral  regions,  and  an  anterior 
region,  the  face. 


Vertex  of  the  Skull. 

The  Superior  Region,  or  Vertex,  presents  two  surfaces,  an  external  and  an 
internal. 

The  external  surface  Ls  boundoil  in  front  by  the  nasal  eminence  and  supraorbital 
ridges:  beliind,  by  the  occipital  protuberance  and  superior  curved  lines  of  tho  occip- 
ital bone  :  laterally,  by  an  imaginary  line  extending  from  the  otiter  end  of  the  supe- 
rior curved  line,  along  the  temporal  riilge,  tn  the  external  angular  process  of  the 
frontal.  This  surface  includes  the  vortical  portion  of  the  frontal,  the  greater  part 
of  the  pfirietAl,  and  the  superior  third  of  the  occiy>ital  bone;  it  is  smooth,  convex, 
of  an  elongated  oval  form,  crossed  transversely  by  the  coronal  suture,  and  from 
before  backward  by  the  gagittal,  which  terminates  behind  in  the  lambdoid.  From 
before  backward  may  be  seen  the  frontal  eminences  and  remains  of  the  suture  con- 
necting the  two  lateral  halves  of  the  frontal  bone;  on  each  side  of  ihe  sagittal 
suture  are  the  parietal  foramen  and  parietal  eminence,  and  still  more  posteriorly 
the  convex  surface  n(  the  occipital  bone. 

The  internal  etirface  is  concave,  presents  eminences  and  depressions  for  the 
convolutions  of  the  cerebrum,  and  numerous  furrows  for  the  lodgment  of  branches 
of  the  meningeal  arteries.  Abtng  the  midille  line  ^if  this  surface  is  a  longitudinal 
groove,  narrow  in  front,  where  it  terminates  in  tlie  iVnulid  crest,  but  broader  behind, 
where  it  lodges  the  superior  longitudinal  sinus  and  by  its  tnargin  affords  attachment 
to  the  falx  cerebri.  <ln  either  side  of  it  are  several  depressions  fi>r  the  Pacchionian 
bodies,  and  at  its  back  ]jart  the  internal  openings  of  the  parietal  foramina.  This 
surface  is  crosswl  in  front  by  the  coronal  suture;  from  before  backwanl,  by  the 
sagittal ;  behind,  by  the  lambdoid. 
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Base  of  the  Skull. 

The  Inferior  Regrion,  nr  Base  of  the  Skull,  presents  two  surfaces — an  internal 
cerebral,  and  an  external  i>r  Ijjv^ilar. 

The  internal  or  cerebral  surface  (Fig.  177)  prei*t?nt.s  thre<i  fossae,  called  the 
\terior,  micWe^  antl  ponten'or  fossje  of  the  cniniuiu. 


I'risfn  GitOi 

O^^lttt  fir  (Hfueft/T^  ntr,-% 
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The  Anterior  Fossa  is  formed  by  the  orliital  plate  of  the  frontal,  the  cribriform 
plaie  of  the  ethmoid,  the  ethmoidal  spine*  and  the  lesser  wing  of  the  sphenoid.  It 
ia  tlie  most  elevatwl  of  tlie  three  fossie,  convex  externally  where  it  corresponds  to 
the  roof  of  the  orbit,  concave  in  the  lueiliaii  line  in  the  situation  of  the  cribriform 
plate  of  the  ethmoid.  It  is  traversed  by  three  sutures — the  eth mo-frontal ^  ethmo- 
9phenoidal^  and  fronto-sphenouiai — and  lodges  the  anterior  lobe  of  the  cerebrum. 
It  presents,  in  the  modiun  line,  from  before  backward,  the  commencement  of  the 
groove  for  the  superior  longitudinal  sinus  and  the  crest  for  the  attadiment  of  the 
falx  cerebri ;  the  foramen  rwcnm,  an  aperture  forme<l  by  the  frontal  bone  and  the 
crista  ^alli  of  the  ethmoid,  which,  if  pervious,  transmits  a  small  vein  from  the  nose 
to  the  superior  Iougitu<linal  sinus;  behind  the  foramen  ciecnm,  the  rrtJitf?  gnUu  the 
posterior  margin  of  which  affords  attachment  to  the  falx  cerebri ;  on  either  side  of 
the  crista  galli,  the  olfactory  groove.^  which  supports  the  bulb  of  the  olfactory  nerve, 
and  presents  three  rows  of  foramina  for  its  fikments,  and  in  front  a  slit-like  open- 
ing for  the  nasal  bninch  of  the  ophthalmic  [<livtsiou  of  the  tifih]  nerve.  On  t!ie 
outer  side  of  CJich  olfactory  groov«»  are  the  iutornal  openings  of  the  autfrior  and 
posterior  ethmoidal  foramina  ;  the  former,  situate^!  about  the  middle  of  the  outer 
margin  of  the  olfactory  groove,  transmits  the  iinterior  ethmoidal  artery  and  the 
nasal  nerve,  which  runs  in  a  depression  along  the  surface  of  the  ethmoid  to  the 
slit-like  opening  above  mentioned  ;  whilst  the  posterior  ethmoidal  foramen  opens 
at  the  back  part  of  this  margin  under  cover  of  the  projecting  lamina  of  the  sphe- 
noid, and  transmits  the  posterior  etlinioidal  artery  and  vein  to  the  posterior  eth- 
moidal celLi.  Farther  back  in  the  middle  line  is  the  fthmoidal  spine,  boundetl 
behind  by  an  elevated  ridge  separating  two  longitudinal  grooves  which  support 
the  olfactory  nerves.  The  anterior  fossa  presents,  laterally,  eminences  and  depres- 
sions for  the  convolutions  of  the  brain  and  grooves  for  the  lodgment  of  the  anterior 
lueuingcal  arteries. 

The  Middle  Fossa,  somewhat  deeper  than  the  preceding^  is  narrow  in  the  middle 
line,  but  becomes  wider  at  the  side  of  the  skull.  It  is  bounded  in  front  by  the  pos- 
terior margin  of  the  le-sser  wing  of  the  sphenoid,  the  anterior  I'linoid  pro(X'.ss.  and 
the  anterior  margin  of  the  oj>tic  groove;  behind,  by  the  superior  border  of  the 
petrous  portion  of  the  temporal  and  the  dorsum  ephippii;  externally,  by  the 
squamous  portion  of  the  temporal,  anterior  inferior  angle  of  the  parietal  bone, 
and  greater  wing  of  the  sphenoid.  It  is  traversed  by  four  sutures — the  squamo- 
parietal,  spheno-parictal,  sjdieno-temponil,  and  petro-sphenoidal. 

In  tlie  middle  line*  from  before  backward,  is  the  optie  grrnn^v,  which  supports  the 
optic  commissure,  and  terminates  on  each  side  in  the  optic  Foramen,  for  the  passage 
of  the  optic  nerve  and  ophthalmic  artery ;  behind  the  optic  groove  is  the  olivary 
proeem ;  and  laterally,  the  anterior  elinuid  procemies,  to  which  are  attached  pro- 
cesses of  the  tentorium  cerebelli.  Farther  back  is  (he  itella  Turcica,  a  deep 
depression  which  lodges  the  pituitary  gland,  bounded  in  front  by  a  small  emi- 
nence on  either  side,  the  middle  elinoid  proee»8y  and  behind  by  a  broad  square 
plate  of  hone,  the  dormim  cpfujtpiiy  surmounted  at  each  superior  angle  by  a  tuber- 
cle, the  poHierior  elinoid  proeesa ;  beneath  the  latter  process  is  a  groove,  for  the 
sixth  nerve.  On  each  side  of  the  sella  Turcica  is  the  cavernous  groove;  it  is 
broad,  shallow,  and  curved  somewhat  like  the  italic  letter/;  it  commences  behind 
the  foramen  lacenim  medium,  and  terminates  on  the  inner  side  of  the  anterior  eli- 
noid proce.s.'^,  and  presents  along  lU  imter  margin  a  ridge  of  bone,  the  lintfula.  This 
groove  lodges  the  cavernous  sirms,  the  internal  carutid  artery,  and  the  nerves  of  the 
orbit.  The  sides  of  the  middle  fossa  arc  of  considei*able  depth  ;  they  present  emi- 
nences and  depressions  for  the  middle  lobes  of  the  brain,  and  grooves  for  the 
branches  of  the  middle  meningeal  artery :  the  latter  commence  on  the  outer  side 
of  the  foramen  spinosum,  and  consist  of  two  large  hninches,  an  anterior  and  a  pos- 
terior, the  former  passing  u|)ward  and  forward  to  the  anterior  inferior  angle  of  the 
parietal  bone,  the  latter  passing  upward  and  backward.  The  following  foramina 
may  also  be  seen  from  before  backward:  Most  anteriorly  is  the  foramen  laeemm 
anterius,  or  Hphcnoidal  fisiture,  fornied  above  by  the  lesser  wing  of  the  sj>henoid ; 
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below,  by  the  greater  wing ;  internally,  by  the  body  of  the  sphenoid ;  and  com" 
pleted  externally  by  the  orbital  plate  of  the  frontal  bone.  It  transmits  the  third, 
fourth,  the  three  branches  of  the  ophtbalniic  iUvision  of  the  fifth,  the  sixth  nerve, 
Mine  filaments  of  the  sympathetic,  the  orbital  bninch  of  the  middle  menin<^eal 
»rtery,  a  recurrent  branch  from  the  lachrymal  artery,  and  the  ophthalmic  vein. 
Behind  the  inner  extremity  of  the  sphenoidal  fissure  is  the  foramen  rotundum,  for 
the  pa*sa|^e  of  the  second  division  of  the  fifth  or  superior  maxillary  nerve;  still 
more  |)OMteriorly  ia  seen  a  amall  orifice,  the  fnramen  VcmUi^  an  opening  situated 
between  the  foramen  rotunduni  iin<l  ovale,  a  little  internal  to  b(»th  :  it  varies  in  size 
in  different  individuals,  and  is  often  absent ;  when  present,  it  transmit.s  a  small  vein. 
It  opens  below  into  the  pterygoid  fossa,  just  at  the  outer  side  of  the  scaphoid  tlepres- 
fion.  Behind  and  exten»al  to  the  latter  opening  is  \\\c  forainen  orah\  which  trans- 
mits the  third  division  of  the  fifth  or  inferior  maxillary  nerve,  the  amall  meningeal 
srterv,  and  the  small  petrosal  nerve.'  On  the  outer  side  of  the  foramen  ovale  is  the 
fnratnrn  if/nrw8um,  for  the  pjtssage  of  the  middle  meningeal  artery  ;  and  on  the  inner 
side  of  the  foi'amen  ovale,  rhe/oniHf/'H  lacfrum  medium.  The  lower  part  of  this  aper- 
ture \s  filled  up  with  c^irtilagc  in  the  recent  state.  The  Vidian  nerve  pierces  this 
eartilage.  On  the  anterior  surface  of  the  petrous  portion  of  the  temporal  bone  ia 
seen,  from  without  iuwanl.  the  eminence  caused  by  the  projection  of  the  sujterior 
semicircular  canal ;  outside  this,  a  depression  corresponding  to  the  roof  of  the  tyra- 
piuium,  the  groove  leading  to  the  hiatus  Fallopii,  for  the  trant*mission  r)f  the  petrosal 
Dranch  of  the  Vidian  nerve  an*!  the  petrosal  branch  of  the  midille  meningeal  artery  ; 
beneath  it.  the  smaller  groove,  for  the  passage  of  the  lesser  j)etro8al  nerve ;  and  near 
the  apex  of  the  bone,  the  depression  for  the  Gasserian  ganglion,  and  the  orifice  of 
the  carotid  canal,  for  the  passage  of  the  internal  carotid  artery  and  carotid  plexus 
of  nervcM. 

The  Posterior  Fossa,  deeply  concave,  is  the  largest  of  the  three,  and  situated 
on  a  lower  level  than  either  of  the  preceding.  It  is  formed  by  the  occipital,  the 
petrous  and  mastoid  portions  of  the  temporal,  and  the  posterior  inferior  angle  of 
the  parietal  bone;  is  crossed  by  three  sutures,  the  petro-oecipital,  mtisto-occipital, 
the  masto-parietal ;  and  loilges  the  cerebellum,  pons  Varolii,  and  medulla  oblongata. 
It  is  separaleii  from  the  midille  fosna  in  the  niiMlian  line  by  the  di>rsiim  ephippii, 
and  on  each  side  by  the  superior  border  of  the  petrous  portion  of  the  temporal 
bone.  This  bonier  serves  for  the  attachment  of  the  tentorium  cerebelli,  is  grooved 
externally  for  the  superior  petrosal  sinus,  and  at  its  inner  extremity  presents  a 
notch  upon  which  rests  the  fifth  nerve.  The  circumference  of  the  fossa  is  bounded 
|>OBtoriorly  by  the  grooves  for  the  lateral  sinuses.  In  the  centre  of  this  fossa  is  the 
foramen  mrvpinm^  bounded  on  either  side  by  a  rough  tubercle  which  gives  attach- 
ment to  the  odontoid  ligaments;  and  a  litle  above  these  are  seen  the  internal  open- 
ings of  the  ttnf*-rior  t'ondt/loid  foramina.  In  front  of  the  foramen  magnum  is  the 
Jtamlar  f/rocnun^  gnwved  lor  the  support  of  the  metlulla  ol)l(mgttta  and  pons  Varolii, 
and  articulating  on  each  Mdewitb  the  petrous  portion  of  the  temporal  bone,  forming 
the  petro-occipital  suture,  the  anterior  half  of  which  is  grooved  for  the  inferior  petro- 
sal sinus,  the  posterior  half  being  encroached  upon  by  the  foramen  lacerum  posteriiu^ 
i^T  jugular  forarnn}.  This  foramen  presents  thrtn^  compartments:  through  the  ante- 
rior the  inferior  petrosal  sinus  passes;  through  the  posterior,  the  lateral  sinus  and 
Borne  meningeid  arteries;  and  through  the  middle,  the  ninth,  tenth,  and  eleventh 
pairs  of  nerves.^  Above  the  jugular  foramen  is  the  internal  nuditonf  rneatus^  for 
the  facial  and  auditory  nerves  and  auditory  artery;  behind  and  external  to  this  is 
the  slit-like  opening  leading  into  the  aquceductus  vestibuli :  whilst  between  the  two 
latter,  antl  near  the  superior  border  of  the  petrous  portion,  is  a  small  triangular 
depression  which  lodges  a  process  of  the  dura  mater,  artd  occasionally  transmits  a 
small  vein  into  the  substance  of  the  bone.  Behind  the  foramen  magnum  are  the 
inferior  occipital  fosace^  which  lodge  the  hemispheres  of  the  cerebellum,  separated 

'  See  ftiot-note,  y.  178. 

'  [In  Fig  177,  in  the  Ju^ilar  fommen,  the  "8th  pr"  means  the  eighth  pnir  of  nerves  in  the  enu- 
■antion  of  Willis,  and  consisti  of  the  ninth,  tenth,  und  elevenih  of  SStnmerring.] 
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from  one  another  hy  the  inteni/il  orcipUal  crests  which  serves  for  the  attachment  of 
the  falx  cerebelli  arul  lodges  the  occipital  sinus.  The  posterior  fossie  are  surmounted 
ahove  by  the  (loop  tnmsvei'se  grooves  for  the  lodgment  of  the  htenil  ninnsi'f.  These 
channels,  in  their  passage  Outward,  groove  the  occi]>ilal  bone,  the  posterior  inferior 
angle  of  the  parietal,  the  mastoid  jioition  of  the  temporal,  and  the  occipital  just 
lieliind  the  jugular  foramen,  at  the  back  part  of  whirh  tliey  terminate.  Whore  this 
sinus  grooves  the  niustoid  part  of  the  temporal  bone  the  orifice  of  the  mastmii  forO' 
men  may  be  seen,  and  just  previous  to  its  terniination  it  has  opening  into  it  the 
postn'wr  Ci>ti<if/fohl  fmuimc7K     Neither  foramen  is  constant. 

The  external  surface  of  the  base  of  the  skull  (Fig.  ITH)  is  extremely  irregular. 
It  is  bounde*!  in  front  by  the  incisor  teeth  in  llio  upper  jaws;  behind,  by  the  supe- 
rior curved  lines  of  the  occipital  bone;  and  laterally,  by  the  alveolar  an-h,  the 
lower  border  of  the  malar  bone,  the  zygoma,  and  an  imaginary  line  extending 
from  the  zygoma  to  the  mastoid  process  and  extremity  of  the  superior  curved  line 
of  tho  occiput.  It  is  forme<i  by  the  palate  pmcesses  of  the  superior  maxillary  and 
palate  bones,  the  vomer,  the  pterygoid  processes,  under  surface  of  the  great  wing, 
spinous  processes,  and  part  of  the  body  of  the  sphenoid,  the  under  surface  of  the 
squamous,  mastoid,  and  petrous  portions  of  the  temporal,  and  the  under  surface  of 
the  occipital  bone.  The  anterior  part  of  the  base  of  the  skidl  is  raised  above  the 
level  of  the  rest  of  this  surface  (when  the  skull  is  turned  over  for  the  purpose  of 
examination),  surrounded  by  the  alveolar  process,  which  is  thicker  behind  than  in 
front,  and  excavatetl  by  sixteen  depressions  for  lodging  the  teeth  of  the  upper  jaw, 
the  cavities  varying  in  depth  and  size  according  to  the  teeth  they  contain.  Imme- 
diately behind  the  incisor  teeth  is  tlie  anterior  jmhiiine  fogsn.  At  the  bottom  of 
this  fossa  may  usually  be  seen  four  apertures :  two  place<l  laterally — the  foramina 
of  Stenson^  which  open  above,  one  in  the  floor  of  each  nostril,  and  transmit  the 
anterior  branch  of  the  posterior  palatine  vessels ;  and  two  in  the  median  line  in 
the  intermaxillary  sutun* — the  foramina  of  Scarpa^  one  in  front  of  the  other,  the 
anterior  transmitting  the  left,  and  the  posterior  (the  larger)  the  right,  naso-palatine 
nerve.  These  two  latter  canals  are  sonittimes  wanting,  or  they  may  join  to  form  a 
single  one,  or  one  of  them  may  open  into  rme  of  the  hitenil  canals  above  referred  to. 
The  palatine  vault  is  concave,  uneven,  perforated  by  numerous  foramina,  marked  hy 
depressions  for  the  palatine  glands,  and  crossed  by  a  crucial  suture  formwl  by  the 
junction  of  the  four  hones  of  wltich  it  is  compose<l.  One  or  two  small  foramina  in 
the  alveolar  margin  beliin<l  the  incisor  teeth,  occasionally  seen  in  the  adult,  almost 
constant  in  young  subjects,  are  called  {he  inciJtive  foraitiitta :  they  transmit  nerves 
and  vessels  to  tlie  incisor  teeth.  At  each  posterior  angle  of  the  hard  palate  is  the 
posterior  palatine  foramen^  for  the  transmission  of  the  posterior  palatine  vessels 
and  descending  palatine  nerves,  and  running  forward  and  inward  from  it  a  groove 
for  the  posterior  palatine  vessels  and  anterior  palatine  nerve.  Behind  the  posterior 
palatine  foramen  is  the  ti(hero»iitf  of  the  palate  honey  perforated  by  one  or  more  acces- 
sory posterior  palatine  canals,  and  marked  bv  the  commencement  of  a  ridge  which 
runs  transversely  inward  and  serves  for  the  attachment  of  the  tendinous  expansit)n 
of  the  Tensor  palati  muscle.  Projecting  backward  from  the  centre  of  the  posterior 
border  of  the  hard  jiahite  is  the  posterior  nasal  spine,  for  the  attachment  of  the 
Azygos  uvula?.  Behin<l  and  above  the  hard  palate  is  the  posterior  aperture  of  the 
nares.  divided  into  two  parts  by  tlic  vomer,  bounded  above  by  the  body  of  the 
sphenoid,  below  by  tho  horiKuiital  [)late  of  tlie  palate  bone,  and  laterally  by  the 
pterygoid  processes  of  the  sphenoid.  Each  upcrrure  measures  about  an  inch  in  the 
vertical  and  half  an  inch  in  the  transverse  direction.  At  the  base  of  the  vomer 
may  be  seen  the  expanded  aUc  of  this  bone,  receiving  between  them  the  rostrum 
of  the  sphenoid.  Near  the  lateral  margins  of  the  vomer,  at  the  root  of  the  pterygoid 
processes,  are  the  pterif go-palatine  eanah.  The  pterygoid  proces-s,  which  bounds 
the  posterior  nares  on  each  side,  presents  near  its  base  the  pteri/tfoid  or  Vidian 
eanai,  for  the  Vidian  nerve  and  artery.  Each  process  consists  of  two  plates,  which 
bifurcate  at  the  extremity  to  receive  the  tuberosity  of  the  palate  bone,  and  are  sep- 
arated behind  by  the  pterygoid  fossa,  which  lodges  the  Internal  pterygoid  muscle. 
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The  internal  plate  is  long  and  narrow,  presenting  on  the  outer  side  of  its  base  the 
gcapho id  fossa y  for  tlio  origin  of  the  Tensor  palfiti  muncle,  and  at  its  extremity  the 
hamular  process,  artmud  which  the  tendon  of  this  muscle  turns.  The  external 
pterygoid  plate  is  broad,  forms  the  inner  boundary  of  the  xygouialic  fott8a«  and 
afTordfi  attachment  by  its  outer  surface  to  the  External  pterygoid  muscle. 

Behind  the  nasal  fossje  in  the  middle  line  is  the  bju-^ilar  surface  of  the  occipital 
bone,  presenting  in  its  centre  the  pint n/jtt/fuf  apiii*'^  for  the  attachment  of  the  Supe- 
rior conati'ictor  muscle  of  the  pharynx,  with  depressions  on  each  side  for  the  in.-^er- 
tion  of  the  Rectus  capitis  anticus,  major  and  minor.  At  the  bjii*e  of  the  external 
pter}'goid  plate  is  the  foramen  ovale ;  behind  this,  the  foramen  spinositm  and  the 
prominent  spinous  process  of  the  sphenoid,  which  gives  attachment  to  the  interna! 
lateral  ligament  of  the  lower  jaw  and  the  Laxator  tympani  and  Tensor  pulati  mus- 
cles. External  to  the  spinous  pnxiess  is  the  ylvnoid  fossa ^  divided  into  two  parts 
by  the  ^.iluserian  fissure  (p.  171),  the  anterior  portion  concave,  smooth,  bounded  in 
front  by  the  eminentia  articularis,  and  serving  for  the  articulation  of  the  condyle  of 
the  lower  jaw;  the  postenor  portion  rough,  bounded  behind  by  the  vaginal  process, 
and  serving  for  the  reception  of  part  of  the  parotid  gland.  Emerging  from  between 
the  lamino!  of  the  vaginal  jirocess  is  the  styloid  process ^  and  at  tlie  base  of  this  prri- 
cess  if*  the  stylo-mastoid  foramau  for  the  exit  of  the  facial  nerve  an<l  entrance  of  the 
stylo-mastoiii  artery.  External  to  the  stylo-mastoid  foramen  is  the  aurivuhir  jistttrf^ 
for  the  auricular  bmuch  <»f  the  pneumogastrie,  bounded  behind  by  the  mastoid  pro- 
cess. Upon  the  inner  side  of  the  mastoid  process  is  a  deep  griwve,  the  diyastrie 
fossa^  and  a  little  more  intenially  the  occipi(4il  groove,  for  the  occipital  artery.  At 
the  base  of  the  internal  pterAgoid  plate  is  a  large  and  somewhat  triangular  ajterture, 
the  foramen  lacirum  medium,  bouiKitrd  in  frunt  Ity  the  greiu  wing  of  the  sjthenoid, 
behind  by  the  apex  of  the  petrous  portion  of  the  temporal  b<uie.  iind  internally  by 
the  body  of  the  sphenoid  and  basilar  process  of  the  occifiital  b«>ne:  it  presents  in 
front  the  posterior  orifice  of  the  Vidian  canal :  behind,  the  aperture  of  the  carotid 
CJinal.  The  l^asilar  surface  of  this  opening  is  filled  uj)  in  the  recent  state  by  a  fibro- 
cartilaginous substance;  across  its  upper  or  cerebml  aspect  pass  the  internal  carotid 
artery  and  Vidian  nerve.  External  to  this  aperture  the  petro-sphetwtdal  suture  is 
observed,  at  the  outer  termination  of  which  are  seen  the  orifice  of  the  canal  for  the 
Ea'^tachian  tube  and  that  f*ir  the  Tensor  tympani  muscle.  Behind  this  suture  u 
seen  the  under  surface  of  the  petrous  portion  of  the  temporal  bone,  presenting,  from 
within  outward,  the  (juadrilateral  rough  surface,  part  of  which  affords  attachment  to 
the  Levator  palati  and  Tensor  tympani  muscles;  external  to  this  surface  the  i^rificGs 
of  the  carotid  canal  and  the  aqiueductus  cochlciV.  the  former  transmitting  the  inter- 
nal carotid  artery  and  the  ascending  branches  of  the  superior  cervical  ganglion  of 
the  sympathetic,  the  latter  serving  for  the  pajtwige  of  a  small  artery  and  vein  to  tlie 
eochlcii.  Behind  the  carotid  canal  is  a  large  ajiei'ture,  \\\e  jugular  fossa,  foimcd  in 
front  by  the  ])etrous  portion  of  the  temporal,  and  behind  by  the  occipital ;  it  is  gen- 
erally larger  on  the  right  than  on  the  left  side,  and  is  divided  into  three  compart- 
ments by  processes  of  dura  mater.  The  anterior  is  for  the  passage  of  the  inferior 
petrosal  sinus;  the  fH)stenor  for  the  lateral  sinus  and  some  meningeal  branches  from 
the  occijiital  and  ascending  pharyngeal  airteries;  the  central  one  for  the  ninth,  tenth, 
and  eleventh  cranial  nerves.  On  the  ridge  of  bone  dividing  the  carotid  canal  from 
the  jugular  fossa  is  the  small  foramen  for  the  transmission  of  Jacobson's  nerve ;  and 
on  the  outer  wall  of  the  jugular  forunien.  near  the  niot  of  the  stvloid  process,  is  the 
small  aperture  for  the  transmission  of  Arnold's  nerve.  Behiii<i  the  basilar  surface 
of  the  occipital  bone  is  ihv:  foramen  maifnum^  liounded  on  each  side  by  the  condyles, 
rough  internally  for  the  attachment  of  tlie  *'heek  ligaments,  and  presenting  exter- 
nally a  rough  surface,  the  jugular  jirocess.  which  serves  for  the  attachnieni  of  the 
Rectus  lateniiis.  On  either  side  of  each  condyle  anteriorly  is  the  anUTior  roudt/loid 
foasa^  perforated  by  the  anterior  condyloid  foramen,  for  the  passage  of  the  hypo- 
glossal nerve  and  a  meningeal  artery.  BehintI  eju-h  condyle  are  the  postrrior  con- 
ayloid  fotisa?,  perfomtcd  on  one  or  both  sides  by  the  posterior  condyloid  foramina, 
for  the  transmission  of  a  vein  to  the  hiteral  sinus.     Behind  the  foramen  magnum  is 
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die  external  occipital  cresU  terminating  above  at  the  external  occipital  protuberance^ 
wbiUt  on  each  side  are  seen  the  superior  and  ivferior  curved  line« :  these,  as  well  as 
the  surfaces  of  lione  between  them,  are  rough,  for  the  attachment  of  the  muaclea, 
which  are  enumerated  on   p.  1*>4. 

Lateral  Reqion  of  the  Skui.l. 

The  Lateral  Re^on  of  the  skull  is  of  a  somewhat  triangular  form,  the  hose  of 
the  triangle  being  fonne<l  by  a  line  extending  from  the  external  angular  process  of 
jthe  frontal  bone,  along  the  temporal  ridge,  backward  to  the  outer  extremity  of  the 
iperior  curved  line  of  the  occiput ;  and  the  side**  by  two  lines,  the  one  drawn 

Fig.  179, 
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d<>wnwurd  and  backward  from  the  external  angular  process  of  the  frontal  bone  to 
the  angle  of  the  lower  jaw.  tlie  other  from  the  angle  of  the  jaw  upwani  and  back- 
ward to  the  extremity  of  the  puy)eri()r  curveil  line.  This  region  iy  divisible  into 
three  portioa"* — temporal,  niiuttoid,  and  zygomatic. 


The  Temporal  Fossa. 

The  Temporal  fosga  is  bounded  above  and  behind  by  the  temporal  ridge,  which 
extends  from  the  extonuil  angular  process  of  the  frontal  upward  and  backward 
atniiw  the  frontal  antl  parietal  bone.^.  curving  downward  behind  to  terminate  in  the 
poiiterior  root  of  the  zygomatic  process.    In  front  it  is  bounded  by  the  frontal*  malar. 
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and  great  wing  of  the  sphenoiJ ;  externally,  liy  the  zygtmiatic  arch,  formed  con- 
jointly by  the  malar  iind  temporal  bones;  below,  it  in  fiepunited  from  the  zygomatic 
fossa  by  the  pteryi5oid  ridge,  seen  on  the  outer  surfacie  of  the  groat  wing  of  the 
sphenoid.  This  fossa  is  forme<l  by  five  bones — part  of  the  frontal,  great  wing  of 
the  sphenoid,  pnrietiiK  sfpmmous  portion  of  the  temporal,  and  malar  bones;  and  is 
tntvereed  by  six  sutures — the  transverse  fiicial,  splieuo-mnlar,  eoronnl,  spheno-pari- 
etal,  squamo-parietal,  and  squamo-sphenoirlal.  It  is  deeply  concave  in  front,  eon- 
vex  behin<l.  traven»ed  by  grooves  Avbicli  lodge  branches  of  tlje  deep  temporal 
arteries,  and  filled  by  the  Tcmponi]  muscles. 

The  Mastoid  Portion  of  the  aide  of  the  skull  is  bounded  in  fi-ont  by  the  witerior 
root  of  the  zygoma;  above,  by  a  line  which  runs  from  the  posterior  root  of  the 
zygoma  to  the  end  of  the  masto-parietal  suture;  behind  and  below,  by  the  maiito- 
occipital  suture.  It  is  foniicd  by  the  mastoid  and  part  of  the  squamous  and  petrou* 
porti(tns  ttf  the  tcinpoial  lione;  its  surface  is  tronvex  and  rough  for  the  attachment 
of  muscles,  hjmI  [jresenls.  from  behiud  forward,  the  mastoid  foramen,  the  mastoid 
process,  the  external  auditory  meatus,  surtounde<l  by  the  auditory  process;  and, 
most  anteriorly,  the  glenoid  fossa,  boundetl  in  front  by  the  eminentia  articularis. 
behind  by  the  vaginal   process. 

The  Zygomatic  Fossa. 

The  Zygomatic  fossa  is  an  inx'gularly-shapcd  cavity  situated  beluw  and  on  the 
inner  side  of  the  zygoma,  bounded  in  front  by  the  tuberosity  of  the  superior  maxil- 
lary bone  and  the  ridge  which  descends  froiu  its  malar  process;  behind,  by  the 
posterior  border  of  the  pterygoid  process  jind  the  eminentia  articularis;  above,  by 
the  pterygoid  ridge  on  the  outer  surface  of  the  great  \^ing  of  the  sphenoid  and 
squamous  portion  of  the  temporal ;  below,  by  the  alveolar  border  of  the  superior 
maxilla;  internally,  by  the  external  pterygoid  plate;  and  externally,  by  the  zygo- 
matic arch  and  ramus  of  the  lower  jaw.  It  etmtaius  the  lower  [)art  of  tiie  Tem- 
poral, the  External,  and  Internal  pterygoid  muscles,  the  internal  maxillary  artery 
and  inferior  maxillary  nerve,  and  their  bninebea.  At  its  upper  and  inner  part  may 
be  observed  two  fissures,  the  splicno-maxillury  and  ptcrygo-maxillary. 

The  Spheno-maxillary  fi.ssure,  horizontal  in  <lircction,  opens  into  the  outer  and 
back  part  of  the  orbit.  It  is  formed  above  by  the  lower  border  of  the  orbital  sur- 
face of  the  great  wing  of  the  sphenoid  ;  below,  by  the  external  border  of  the  orbital 
surface  of  the  superior  maxilla  and  a  small  part  of  the  palate  bone ;  externally,  by 
a  small  part  (»f  the  malar  Itone :'  internally  it  joins  at  right  angles  with  the  ptervgo- 
maxillary  fissure.  Tbis  fissure  opens  a  communication  from  the  orbit  into  three 
fussie — the  temporal,  zygomatic,  and  spheno-muxillary  ;  it  transmits  the  superior 
maxillary  nerve  and  it»  orbital  bninch,  the  infntorbital  artery,  and  ascending 
bmnehes  from   Meckel's  ganglion. 

The  Pterygo-maxillary  fissure  is  vertical,  and  (leseends  at  right  angles  from 
the  inner  extremity  of  the  preceding;  it  is  an  elongatetl  interval  formed  by  the 
divergence  of  the  superior  maxillary  bone  from  the  pterygoid  process  of  the  sphe- 
noid. It  serves  to  connect  the  spheno-maxillary  fossa  with  the  zy<:omatic,  and 
transmits  branches  of  the  internal  maxillary  artery.  It  forms  ihe  entrance  from 
the  zygomatic  fossa  to 


The  Spheno-maxillary  Fossa. 

The  Spheno-maxillary  fonsa  is  a  small  triangidar  spoee  situated  at  the  angle 
of  junction  of  the  spheno-maxillary  and  pterygo-raaxillary  fissures,  and  place*! 
beneath  the  apex  of  the  orbit.  It  is  formed  above  by  the  under  surface  of  the 
body  of  the  sphenoid  and  by  the  orbital  plate  of  the  palate  bone;  iu  front  by  the 
superior  maxillarv  bone;   behind,  by  the  anterior  surface  of  the  base  of  the  ptery- 

*  Otvasionally  the  superior  mnxitlnry  iKnie  luitl  the  itphenoid  articiilulc  with  each  other  at  lh« 
anterior  extremity  of  thin  fiteiire;  the  niiLlitr  is  theu  excluded  from  eiileriug  into  iu  formatirn. 
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i\A  process  of  the  sphenoid;  internally,  by  tho  vertical  plate  of  the  palate.  This 
_!■»  has  three  fisi*urt»s  lenuiimling  in  it — the  Hpfu'vokial^  xphcno-maTiUary^  and 
pt^rytfQ-iiuixiUttrij  :  it  coiuinunicate^  with  three  fossic — the  orbital^  namU  and  zygo- 
matic— and  with  the  cavity  of  the  cranium,  and  has  opening  into  it  five  foramina. 
Of  thef*e  thore  arc  three  on  the  posterior  wall:  the  foramen  rottivditm  above; 
bt'low.  and  inteniai  to  tliis.  the  Vidian:  and.  Rtill  more  inferior  ami  internal,  the 
ftft-rtftjo-pitfatitie.  On  the  inner  wall  is  the  Hphe no-palatine  foramens  by  which  the 
spheBtKuiaxillary  communicateH  with  the  n!i>^1  fossa,  and  below  is  the  superior 
orifice  of  the  poaferior  palatine  ftnal^  besides  occasionally  the  orifices  of  two  or 
three  nreejutftrtf  posterior  palatine,  cjinals.  The  fossa  confuins  the  superior  maxillary 
nerve  and  Meckel's  ganglion  and  the  termination  of  the  internal  maxillary  artery. 


Anteirior  Region  of  the  SKtJiii*. 

The  Anterior  Region  of  iho  skull,  which  fonns  the  face,  is  of  an  oval  foriii, 
presients  an  irrej^ular  surface,  and  U  excavated  for  the  reception  of  the  two  jirineipal 
or^na  of  sense,  the  eye  and  the  nose.  It  is  bounded  above  by  the  nasal  eminence 
»nd  margins  of  the  orbit  ;  below,  by  the  prominence  of  the  chin;  on  each  side,  by 
tb©  malar  bone  and  anterior  margin  of  the  ramus  of  the  jaw.  In  the  median  line 
if(  seen,  from  above  downward,  the  nanal  cminenee^  which  indicates  the  situation  of 
ihe  frontjil  sinuses,  and  diverj^ing  from  which  are  the  supercifiarjf  ridges,  which 
support  the  eyebrows.  Beneath  the  nasal  eminence  is  the  arch  of  the  nose,  formed 
by  the  nasal  hones  and  the  nasal  processes  of  the  superior  maxillary.  The  nasal 
■rch  is  convex  from  siile  to  side,  concave  fmm  above  downward,  presenting  in  the 
nif^lian  line  the  intenuu^a!  suture  formed  between  the  nasal  bones;  laterally  the 
-maxillary  suture  fonned  between  the  nasal  bone  and  the  nasal  process  of  the 
Iperior  maxillary  bone,  both  these  sutures  terminating  above  in  that  part  of  the 
tnwisversc  suture  which  connects  the  niisal  bones  and  nasal  processes  of  the  superior 
maxillary  with  tho  frontal.  Below  the  nose  is  seen  the  opening  of  the  anterior 
nares^  which  is  hejirt-sha])ed,  with  the  narrow  end  upward,  and  presents  laterally 
the  thin  sharp  margins  serving  for  the  attachment  of  the  lateral  cartilages  of  the 
nose;  and  in  the  middle  line,  below  a  prominent  process,  ihe  anterior  nasal  spine ^ 
bounded  by  two  deep  notches.  Below  this  is  the  intermaxUlarif  suture,  and  on 
each  side  of  it  the  incisive  fossa.  Beneath  tliis  fossa  is  the  alve(>Iar  process  of  the 
upper  and  lower  jaw,  containing  the  incisor  teeth,  and  at  the  lower  part  of  the 
Dieilian  line  the  symphysis  of  f/w;  chin^  the  mental  eminence,  and  the  ipicisive  fossa 
of  the  lower  jaw. 

On  each  side,  proceeding  from  above  downward,  is  tho  supraorbital  ridge,  ter- 
minating externally  in  the  external  angular  prot^ess  at  its  junction  with  the  malar, 
and  internally  in  the  internal  angular  process;  toward  the  inner  third  of  this  ridge 
ifl  the  supraorbital  notch  or  foramen,  for  the  passage  of  the  supraorbital  vessels  and 
nerve,  and  at  its  inner  side  a  slight  depression,  for  the  attachment  of  the  pulley  of 
tlie  Superior  oblique  muscle.  Beneath  the  supraorbital  ridge  is  the  opening  of  the 
«»rbit,  bounded  externally  by  the  orbital  ridge  of  the  malar  bone;  below,  by  the 
orbital  ridge  forme<l  by  the  malar,  superior  maxillary,  and  lachrymal  bones;  inter- 
nally, by  the  nasal  process  of  the  superior  maxillary  and  the  internal  angular  pro- 
cess of  tlie  frontal  bone.  On  the  outer  side  nf  the  orbit  is  the  (pmdrilatenil  anterior 
surikce  of  the  malar  bone,  perforated  by  one  or  two  small  malar  foramina.  Below 
the  inferior  margin  of  the  orbit  is  the  infraorbital  foramen,  the  termination  of  the 
infraorbital  canal ;  and  beneath  this  the  canine  fossa,  which  gives  attachment  to  the 
I-cvatur  anguli  oris,  boundeil  below  by  the  alveolar  processes,  coniuiuing  tlie  teeth 
of  the  upper  and  lower  jaw.  Beneath  the  alveolar  arch  of  the  lower  jaw  is  the 
iiurntalftirtinit^n  for  the  passage  of  the  mental  nerve  and  artery,  the  external  oMiipte 
line;  and  at  the  lower  border  of  the  bone,  at  the  point  of  junction  of  the  body 
with  the  ramus,  a  shallow  groove  for  the  passage  of  the  facial  artery. 
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The  Orbits. 

The  Orbits  (Fig.  180)  are  two  <^|uadrilateral  pyramidal  cavities  situated  at  the 
upper  and  anterior  part  of  the  face,  tlu^irl)nses  beinir  directed  forward  and  outward, 
and  their  apices  Itackward  a.nd  inward,  so  that  the  axes  of  the  two,  if  coutinued 
backAvard.  would  meet  over  the  body  of  the  sphenoid  bone.     Each  orbit  is  formed 
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Ant«rfur  Region  of  the  Skull. 

KiX  teven  bones — the  frontal,  sphenoid,  ethmoid,  superior  maxillary,  malar,  lachrymal, 
and  palate;  but  three  of  these,  the  frontal,  etlimoid,  and  sphenoid,  enter  into  the 
fornihiion  of  hidh  orbit?*,  so  that  the  two  cavities  arc  formed  (jf  vlcvan  hones  only. 
Each  Ciivity  present,H  for  cxauiiiiation  a  nxif,  a  floor,  an  inner  and  an  outer  wall, 
four  angle.%  a  circumference  or  base,  and  an  apex.  The  roof  is  concave,  directed 
downward  and  forward,  and  formed  in  front  by  the  orbital  plate  of  the  frontal, 
behind  by  the  lesser  wing  of  the  sphenoid.  Tliis  surfaie  presents  internally  the 
depression  for  the  fibro-cartilaginons  pulley  nf  the  Sujicrior  <»blir|ue  muscle;  exter- 
nally, the  depression  for  the  lachrymal  ^liind;  and  posteriorly,  the  suture  connect- 
ing tlie  frontal  ami  lesser  winfj  of  the  sphenoid. 

The  floor  is  nearly  flat,  and  of  less  extent  than  the  roof:  it  is  formed  chiefly  by 
the  orbital  process  of  the  superior  maxillary  ;  in  front,  to  a  small  extent,  by  the 
orbital  process  of  the  malar,  and  behind  by  the  orbital  surface  of  the  palate.  This 
Burfaco  presents  at  its  anterior  and  internal  part,  just  external  to  the  lachnimal 
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CAnal,  a  depression  for  tHe  attachment  of  tLe  Inferior  oblique  muscle;  externally, 
the  future  between  the  malar  and  supt'Hor  maxillary  bont«t ;  nour  it«  luidtUc,  the 
iufratorhiial  groove;  and  |»Oi»teriorly,  the  suture  between  the  nuixillnry  and  fudate 

les. 

The  inner  wall  is  flattened,  and  formed  from  before  hackwartl  by  the  nasiil  pro- 
of the  superior  maxillan'.  the  lacKmnal.  os  planum  of  the  ethmoid,  and  a  small 
part  of  the  body  of  the  .sphenoid.  Thi.s  surface  presents  the  lachiTinal  gnxive  and 
crest  of  the  lachrymal  bone,  and  the  sutures  connecting  the  ethmoid  with  the  lach- 
lymnl  bonr  in  front  and  the  sphenoid  beliind. 

The  outer  wall  is  fonned  iu  front  by  the  orbital  process  of  the  malar  bone; 
bi'hind,  by  the  orbitiil  phtte  of  the  sphenoid.  On  it  are  seen  the  orifices  of  one  or 
two  nmlar  canals  and  the  suture  connecting  the  sphenoid  and  malar  bonef*. 

Angrlee. — The  superior  extemiti  angk  is  formed  by  the  junction  of  the  upper 
&nd  outer  walls:  it  presents,  from  before  backwani,  tlie  suture  connecting  the  fron- 
tal with  the  malar  in  frfuit.  and  with  the  orl)it;il  plate  of  ilie  greater  wing  of  the 
apheooid  behind:  t|uite  po'^teriorly  is  the  foramen  liuerum  finteriui*,  or  sphenoidal 
fissure,  which  tnnismits  the  third,  fourth,  the  ophthalmic  division  of  the  fifth,  and 
the  sixth  nerves,  some  fihiments  from  the  cavernous  plexus  of  tlte  symjiathetic,  the 
orbitil  branch  of  the  middle  meningeal  artery,  a  recurrent  branch  from  the  lach- 
n'niul  arten,*,  and  the  ophthalmic  vein.  The  Bupcrior  internal  tnujle  is  formed  by 
the  junction  of  the  upper  and  inner  wall,  and  presents  the  suture  connecting  the 
frontal  hone  with  the  lachrymal  in  front  and  with  the  ethmoid  behind.  This  Muture 
is  perforated  by  two  iV)ranuna,  the  anterior  and  posterior  ethmoidal,  the  former  trans- 
witting  the  anterior  ethmoidal  vessels  and  nasal  nerve,  the  latter  the  posterior  eth- 
moidal artery  and  vein.  The  inferior  external  um/Zc,  forme<l  by  the  junctitm  of  the 
outer  wall  and  floor,  presents  the  spheno-maxillary  fissure,  which  transmits  the  infra^ 
orbital  vessels  and  superior  maxillary  nerve,  the  a*?cending  brandies  from  the  spheno- 
palatine g»tigli(m.  and  the  orl)ital  branch  (tf  the  superior  maxillary  nerve.  The 
infrrior  intemni  antjh  is  formed  by  the  union  of  the  lachrymal  and  os  planum  of 
the  ethmoid  with  the  superior  maxillary  and  palate  bones.  The  cireumference  or 
ba^e  of  the  orbit,  (jumlrilateral  in  form,  is  bounde«l  above  by  the  supraorbital  arch; 
below,  by  the  anterior  border  of  tlie  orbital  plate  of  the  malar,  superior  maxillary, 
and  lachrymal  bones;  externally,  by  the  external  anguhuL  process  of  the  frontal 
and  the  malar  bones ;  internally,  by  the  interuiil  angidar  process  of  The  frontal  and 
the  nasal  process  of  the  superior  maxillary.  The  circumference  is  marked  by  three 
sntures — the  fronto-maxillai'y  internally,  the  fronto-nudar  externally,  and  the  mal(»- 
maxillary  below;  it  contributes  to  the  fonnation  of  the  lachrymal  groove,  and  pre- 
sents, above,  the  supraorbital  notch  (or  foramen),  fiu*  the  passage  of  llic  supraorbital 
artery,  veins,  and  nerve.  The  apex^  8ituate<l  at  the  back  of  the  orbit,  corresponds 
to  the  ofitic  foramen,  a  short  circular  canal  which  transmits  the  optic  nerve  and 
ophthalmic  artery.  It  will  thus  be  seen  that  there  are  niiw  openings  communicating 
with  each  orbit — viz.  the  optic  foramen,  fonimen  laccrum  anterius,  spheno-niaxillarv 
fissure,  supraorbital  fommen.  infraorbital  canal,  anterior  and  posterior  ethmoidal 
Ibnuaiua,  malar  foramina,  and  lachrymal  canal. 


The  Nasal  Foss^. 

The  Nasal  Foeeee  are  twit  large  irregular  cavities  situatetl  on  either  side  of  the 
middle  line  of  the  face,  extending  from  the  base  of  the  cranium  to  the  roof  of  the 
mouth,  and  separated  from  each  other  by  a  thin  vertical  septum.  They  communi- 
cate bv  two  large  apertures,  tlie  anterior  nares,  with  tlie  front  of  the  face,  and 
with  the  pharynx  behind  by  the  two  poittvn'or  nann.  These  fossje  are  nmch  nar- 
rower above  than  below,  and  in  the  middle  than  at  the  anterior  or  posterior  open- 
ings:  their  depth,  which  is  considerable,  is  much  greater  in  the  middle  than  at 
either  extremity.  Each  nasal  fossa  comujunicates  with  four  sinuses — the  frontal 
above,  the  sphenoidal  behind,  and  the  maxillary  and  ethmttidal  on  either  side. 
£aMt  fossa  also  communicates  with  four  cavities:  with  the  orbit  by  the  lachrvmal 
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cnnal,  with  the  mouth  by  the  nnterior  palatine  canal,  with  the  cranium  by  the  oHko 
torv  foramina,  and  with  the  spheno-inHxillary  fossa  by  the  spheno-palatine  foramen; 
ahfl  they  occasionally  communicate  with  each  other  b}'  an  aperture  in  tlie  septum. 
The  bones  entering  into  tiieir  fonnation  arc  fourteen  in  number:  three  of  the  cra- 
nium, the  fi'ontal,  sphenoid,  and  ethmoid,  and  all  the  bones  of  the  face,  exceptiii 
the  malar  and  lower  jaw.  Each  cavity  is  bounded  by  a  roof,  a  floon  an  inner  an 
an  onter  wall. 

The  upper  wall,  or  roof  (Fig.  181),  is  long,  narrow,  and  concave  from  before 
backward;  it  is  fonned  in  front  by  the  nasal  bones  and  na^al  .spine  of  the  frontal, 
Vkiiich  are  directed  downward  and  forward;  in  the  middle,  by  the  cribriform  lamella 
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of  the  ethmoid,  which  it*  horizontal ;  and  behind,  by  the  under  surface  of  the  body 
of  the  sphenoid  and  sphenoidal  turbinated  bones,  which  are  directed  downward  and 
backward.  This  surface  presents,  from  iH'Pire  ])nckward.  the  internal  aspect  of  the 
na£ftl  bonc8 ;  ou  their  outer  side,  the  Huture  formed  between  the  nai^al  bone  and  the 
nasal  process  of  the  superior  uiaxinary ;  on  tlieir  inner  -^idc,  the  elevated  crest  which 
receives  the  nasal  spine  of  tlie  frontal  and  the  per])endiftdar  plate  of  the  ethmoid, 
and  jirticuhitos  with  '\X»  fellow  of  the  opposite  side;  whilst  the  surface  of  the  hones 
IH  perforated  by  a  firw  small  vascular  apertures  and  presents  the  longitudinal  groove 
for  the  nasal  nerve:  farther  back  i8  the  tran.sverse  suture,  connecting  the  fmntal 
with  the  nasal  in  front  and  the  ethmoid  behind,  the  olfactory  foramina  and  nasal 
slit  on  the  under  surface  of  the  cribriform  plate,  and  the  suture  betwern  it  and  the 
sphenoid  behind:  *|iiito  posteriorly  are  seen  the  sphenoidal  tnrhinat(>d  bono,  the 
orifices  of  the  sphenoidal  sinuses,  and  the  articulation  of  tlie  al:e  of  the  vomer  with 
the  under  surface  of  the  body  of  the  sphenoid. 

The  floor  is  flattene<l  from  l»efi>re  backward,  concave  from  side  to  side,  and  wider 
m  the  middle  than  at  either  extremity.  It  is  forme^l  in  front  by  the  palate  process 
of  the  superior  maxillary;  behind,  by  the  palate  y>rocess  of  the  palate  hone.     The 
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presentft.  from  before  buckwiird,  the  (interior  nasal  spine;  behind  this,  tlie 
upptT  oriticcsi  of  thf  antenor  palatine  canal;  internally,  the  elevated  crest  which 
Artical»t«j^  with  the  vomer;  and  helund,  the  suture  between  the  palate  and  superior 
maxillary  hones  and  the  posterior  nu^l  spine. 

The  inner  wall,  or  septum  (Fig.  IH'2),  is  a  thin  vertical  partition  which  sepa- 
ratee the  uiiwal  fossjfi  from  tjne  another ;  it  is  oce4i.«ionally  perforated,  rio  that  the 
foanw  communicate,  and  it  is  frequently  deflected  considcrahly  to  one  side.*  It  is 
Ibnaed  in  front  hv  the  crest  of  the  nu.^al  bones  and  nasal  spine  of  the  frontal;  in 
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the  middle,  by  the  perpendicular  lamella  of  the  ethmoid;  behind,  by  the  vomer  and 
rostrum  of  the  sphenoid;  below,  by  the  crest  of  the  superior  maxillary  and  palate 
bones.  It  pre.'icnls  in  front  a  large  triangular  notch  which  receives  the  triangular 
cartilage  of  the  nose;  above,  the  lower  orifices  of  the  olfactory  canals;  and  behind, 
the  ^ttural  edge  of  the  vomer.  Its  surface  is  marked  by  numerous  vascular  and 
nervous  canals  and  the  groove  for  the  naso-palatine  nerve,  and  is  traversed  by 
fluture**  connecting  the  bones  of  which   it  is  formed. 

The  outer  wall  (Fig.  181)  is  formed  in  front  by  the  nasal  process  of  the  supe- 
rior maxillary  and  lachrymal  bones;  in  the  middle,  by  the  ethiimid  and  inner  sur- 
£ice  of  the  superior  maxillary  and  inferior  turbinated  bones;  behind,  by  the  vertical 
plate  of  the  palate  bone  and  the  internal  pterygoid  plate  of  the  sphenoid.  This 
Hiirface  presents  three  irregular  longitudinal  pn«*agcs,  or  mfafyftfn  [Figs.  181  and 
IS3].  formed  between  three  horizontal  plates  of  bone  that  spring  from  it;  they  are 
tenne*!  the  superior,  middle,  and  inferior  meatuses  of  the  no.'^e.  The  superior  rnea- 
tuM^  the  smallest  of  the  three,  is  situated  at  the  upper  and  back  part  of  each  nasal 
fossa,  occupying  the  posterior  third  of  the  outer  wall.  It  is  situated  between  the 
superior  and  middle  turbinated  bones,  and  has  opening  into  it  two  foramina — the 
tphefUHpalatine  at  the  back  of  its  OTiter  wall,  and  the  posterior  ethmoidal  celh  at 
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the  front  part  of  the  upper  walL  The  upening  of  the  sphenoidal  sinut>e*  is  usually 
at  the  upper  and  back  part  of  the  nnsal  fossiv  immediately  behind  the  superior  tur- 
binated bone.  The  middh'.  itnttitus  is  situated  between  the  luitldle  and  inferior  uir- 
binated  bones,  and  occupies  the  posterior  two-thirds  of  the  outer  wall  of  iLe  ua.sal 
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fossa.  It  presents  two  apertures.  In  front  is  the  orifice  of  the  infundihtdunu 
by  which  the  middle  meatus  communicatee  witli  the  anterior  ethmoidal  cclU,  and 
through  these  with  the  frontal  sinuses.  At  the  centre  of  the  outer  wall  is  the  ori- 
fice of  the  antrum,  which  varies  Horuewhat  as  to  its  exact  position  in  diflerent  skulls. 
The  inferior  meatus,  the  largest  of  the  three,  is  the  space  belween  the  inferior  turbi- 
nate<l  bone  and  the  floor  of  the  na3al  fossa.  It  extends  along  the  entire  length  of 
the  outer  wall  of  the  nose,  is  brnador  in  front  than  behind,  and  presents  anteriorly 
the  lower  urijivc  of  the  lachrj/mal  camiL 


UhUnaoopic  Image:  I.  Vororr.  nr  nasal  *<>ptitin :  '2,  flonr  nf  num? ;  S.  suiierior  ineHtus;  4.  middlr  meatus:  ^,  tnpe- 
rior  tarblnated  Ikjiic  :  G.  mhldle  iiirblnatiil  hrme :  T.  infcrinr  turNlnnhfl  bone ;  8.  pharyngvai  urlflce  of  Buj»- 
lachlan  iuIk.*:  v,  upper  ponlt>n  nf  K<<bfnniiillfr>  i;r<>t>vi-:  11.  tilandtilar  tlnstie  at  the  anterior  piirtioD  of 
vauU  of  pbHrytix;  lu«  uvula  and  p<)><i<;rii>r  itiirfmv  of  veluiti  iS«tli*ri.] 

[The  anterior  narrs  are  the  two  pear-shaped  openintjs  of  the  noae  on  the  face. 
By  lifting  the  tip  of  the  nose  ami  diliitiufi  the  openint;.  we  can  get  a  good  view  nf 
the  septum  and  the  inferior  turliiiiated  bone.  The  anterior  extremity  of  the  middle 
turbinate<l  can  also  be  seen.  Doth  of  tliese  are  covered  by  the  mucous  membrane-, 
which  often  becomes  hypertrophied  in  nas;il  catarrh. 
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The  potitmor  nareg  are  tlie  two  oval  openings  of  the  nose  posteriorly  into  the 
Haso-pharA'nx.  They  are  inurh  Muallor  in  the  Kody  than  in  ihe  skull,  since  the 
mucous  meuibranu  narrows  tlnm.  Fig.  1H4  sliows  iheui,  logetlier  with  the  adja- 
ceiii  parts,  as  they  are  host  examined  in  the  living  hy  the  rhinoseopio  mirror. 
Notice  in  thi»  view  oC  the  [Kisterior  nares  the  o|>ening  of  the  Eui^taehiaa  tube  (S) 
an<t  the  part^  about  it.  The  picture  in  somewhat  more  distinct  and  extensive  than 
ve  usually  ^ee  it. 

The  posterior  nares  sometimes  require  to  be  plugged  in  hemorrhage  fi*oro  the  noee 
by  poasiug  a  strin]^  hv  means  of  a  curved  instniment.  such  a^  Bellocrj's  <'anula  or  a 
male  catlieter,  through  the  inferior  meatus,  behind  the  soft  palate  and  out  through  the 
mouth.  A  pledget  of  cotton  is  then  attached  to  the  end  of  the  string  pa^t^sing  through 
ike  mouth,  and  can  he  drawn  into  the  poetorior  nares  by  the  end  through  the  noM?.] 
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Hyoid  Bone. 

The  Hyoid  hone  is  name<l  from  its  resemblance  to  the  Greek  n/'Mtlo/t  :  it  is  also 

led  the  Untjutil  hone,  because  it  supports  rhe  tongue  and  givct*  uttachnieut  to  its 
numerous  muscles.  It  is  a  bony  arch  sliaped  like  u  horseshoe,  and  (umsisting  of 
five  segments — a  body,  two  greater  conma,  and  two  leK^ier  (•{>mua.  It  is  suspendeil 
from  the  tip  of  the  styloid  processes  of  the  temporal  bones  by  ligamentous  bands. 
the  9tyhfhi/oid  ligaments. 

The  body  [basihi/al)  forma  the  central  part  of  ihe  bone,  and  is  of  a  <juadrilat- 
eral  form  :  its  antert'ot  mtrface  (Fig,  185),  convex,  directed  forwanl  and  upward,  is 
divided  into  two  parts  bv  a  ver- 
ticiU  ridge  which  descends  ah»ng 
the  median  line  and  is  crossed 
at  right  angles  by  a  borizontJil 
ridge,  so  that  this  surface  is 
divide*)  into  four  muscular  de- 
|ireBsions.  At  the  point  of  meet- 
iDg  of  these  two  lines  is  a  prom- 
inent elevation,  the  iuhfrcle. 
The  portion  above  the  horizon- 
tal ridge  is  directed  upward,  and 
is  sometimes  described  as  the 
iupen'or  border.  The  anterior 
surface  gives  attachment  to  the 
Genio-hyoid  in  the  greater  part 
of  itft  extent ;  above,  to  the  Ge- 
nio-hyo-ghwsus ;  below,  to  the 
Mylo-hyoid,  Stylohyoid,  and 
ii|>oneurosis  of  the  Digastric  (supnihyoid  aponeurosis):  and  between  these  t)»  part 
of  the  Ilyo-glossus.  The  posterior  surface  is  smooth,  concave,  directed  backward 
and  downward,  and  separated  from  the  epiglottis  by  the  thyro-hyoid  membrane  and 
by  a  quantity  of  loose  areolar  tissue.  The  superior  border  is  rounded,  and  gives 
attachment  to  the  thyro-hyoid  mcmbriine  and  part  of  the  Genio-hyo-glossi  muscles. 
The  inferior  border  gives  attachment,  in  front,  to  the  Steruo-hyoid  :  behind,  to  part 
of  the  Thyro-hyoid;  and  to  the  Ouio-hyoid  at  its  junction  with  the  great  cornu.  The 
lateral  surfaces  are  small,  oval,  convex  facets,  covered  with  cartilage  for  articulation 
with  rhe  grenler  cornua. 

The  Greater  Cornua.  (fkifro-hyah)  project  backward  from  the  lateral  Rurfa<!es  of 
the  body;  they  are  flattened  from  above  downward,  diudnish  in  size  from  before 
backv.ard,  and  terminate  posteriorly  in  a  tubercle  for  the  attachment  of  the  thvro- 
hyt>!d  ligament.  Their  outer  surface  gives  attachment  to  the  Hyo-glossus;  their 
upper  border,  to  the  Middle  constrictor  of  rhe  pharynx  ;  their  lower  bonier,  to  part 
of  the  Thyro-hyoid  muscle. 

The  LeeBer   Cornua  {cerato-hyah)  are   two  small   conical-shaped   eminences 
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attached  by  their  bases  to  the  angles  of  junction  between  the  bwly  and  greater 
cornua,  and  givino;  attmfhmtMit  by  their  apicei*  to  the  stylo-hyoid  lipauient^.*  In 
youth  the  great  cornua  are  eunnected  to  the  body  by  cartilaginou.-*  surfaces  and  held 
together  by  ligaments :  in  middle  life  they  usually  become  joined.  The  smaller 
cornua  ai*e  connecUNJ  to  the  body  of  the  bone  by  a  distinct  diarthrodial  joint,  which 
usually  persists?  throughout  life,  but  occasionally  becomes  ankyloscd. 

Development. — ]^y  five  cenlren:  one  for  the  body  and  one  for  each  coruu.  Oswi- 
ficalion  commences  in  the  body  and  greater  cornua  toward  the  end  of  foetal  life,  those 
of  the  cornua  first  appearing.  Ossification  at  the  lesser  cornua  commencee  some 
months  after  birth. 

Attachment  of  Muscles.—Sterno-hyaid,  Thyro-hyoid,  Omo-hyoid,  aponeuroi^is 
of  the  Digaslricus,  Stylo-hyoid,  Mylo-hyoid,  Genio-hyoid,  Genio-hyo-glossut*.  Hyo- 
glossus.  Middle  constrictor  of  the  pharynx,  and  occasionally  a  few  fibres  of  the  Lin- 
guali-s.  It  also  gives  attachment  to  the  thyro-hyoidean  membrane  and  the  stylo- 
hyoid, thyro-hyoid,  and  Lyo-epiglottic  ligaments. 


THE    THORAX. 

The  Thorax,  or  Cheet,  is  an  osseo-cartilapinous  cage  intended  to  contain  and 
protect  the  princijtal  organs  of  res])inition  uud  circulation.  It  is  conical  in  shape, 
flattened  from  beiore  backward,  and  hmger  behind  than  in  front.  It  is  i'onstructed 
in  all  vertebrate  nniumis  on  the  same  type,  consisting  of  a  sternum  in  front,  a  part 
of  the  vertebnil  column  Irehind.  and  the  ribs  tui  either  j?ide.  All  these  parl>t  are 
not,  however,  invariably  present,  and  in  niiin  the  anterior  part*  of  the  ribs  are 
replaced  by  the  costal  C4irtilages.  In  the  human  thorax  the  transverse  diameter 
exceeds  the  an tero- posterior  one,  the  cavity  being  spread  out  laterally,  but  in  the 
lower  orders  of  mammals  the  converse  is  the  case,  the  antero-i)osterior  exceeding  the 
lateral  diameter.  The  potttrrior  surface  of  the  thorax  is  formed  by  the  twelve  <lorsal 
vertebrse  and  the  posterior  part  of  the  ribs.  It  is  convex  from  above  downward, 
and  presents  on  either  side  of  the  middle  line  a  deep  groove  in  consequence  of  the 
direction  forward  and  inwiird  which  the  ribs  take  from  their  angles  to  their  verte- 
bral extremities.  The  anterior  surface  is  flattened,  slightly  convex,  and  inclintrd 
foi*ward  from  above  downward.  It  is  fonne<i  by  the  sternum  and  costal  cartilages. 
The  lateral  surfaces  are  convex  ;  they  are  formed  by  the  ribs,  separated  from  one 
another  by  spaces,  the  intrrcoMtal  uptu'ea.  These  are  eleven  in  number,  and  are 
occupied  by  the  intei*costal  muscles.  The  upprr  opt'vinfj  of  the  thonix  is  ronifonn 
in  shape,  formed  by  tlie  first  dorsal  vertebra  behind,  the  upper  margin  of  the  ster- 
num in  front,  and  the  first  rib  on  either  side.  It  slopes  downward  and  forward,  so 
that  the  anterior  part  of  the  ring  is  on  a  lower  level  than  the  posterior.  It  also 
differs  in  the  two  sexes:  the  upper  margin  of  the  sternum  in  the  male  is  on  a  level 
with  the  lower  part  of  the  body  (*f  the  second  dorsal  vertebra,  wlierea,s  in  the  female 
it  is  on  a  level  with  the  lower  part  of  the  body  of  the  thjnl.  The  lower  opening  is 
formeil  by  the  twelfili  dorsal  vertebra  behind,  by  the  twelfth  rib  at  the  sides,  and  in 
front  by  the  cartihtges  of  the  tenth,  ninth,  eighth,  and  seventh  ribs,  which  ascend 
on  either  side  and  form  an  angle,  the  nithcostal  angh.^  from  the  centre  of  which  the 
eusiform  cartilage  projects. 


4 
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The  Steentjm. 

The  Sternum  (tnipyou^  the  chest)  (Figs.  186.  187)  is  a  flat,  narrow  bone  situ- 
ated in  the  median  line  of  the  front  of  the  chest,  and  consisting,  in  the  adult,  of 
three  portions.  It  has  been  likened  to  an  ancient  sword:  the  upper  piece,  repre- 
.Hcnting  the  handle,  is  termed  the  mauuhriutn  ;  the  middle  and  largest  piece,  which 
repre.^nts  the  chief  part  of  the  blade,  is  terme<i  the  ghitUolus ;  and  the  inferior 

*  These  lif^mentA  in  many  aniraaU  are  distint-t  liones,  nnd  in  man  are  occnsionalW  oetaificd  to  a 
certain  extent. 
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pieco,  which  is  likened  to  the  point  of  the  sword,  is  tcmaed  the  ensiform  or  xiphoid 

auihridic.  In  its  uaturjl  jiositioti  its  irifliiifttiim  is  ohliqiie  from  altove  downward 
and  forwiiril.  It  is  liutti-iu'd  in  front,  coucavf  beliind,  bixwid  ahove,  becoming  nar- 
rowed ftt  the  point  where  the  6rKt  and  second  pieces  are  connected;  after  which  it 
attain  wideits  n  little,  and  is  pointO'l  iit  its  extremity.  Its  average  length  in  the 
adult  is  six  inclicH.  heinj^  rather  Imitrcr  in  the  male  than  in  the  female.  [It-s  three 
pieces  form  three  planes,  forniin;^  obtuse  angles  at  their  junctions.  The  line  of 
jiinctirm  of  tlie  first  and  secoutl  portions  is  always  reailJly  seen  and  felt,  and  is  a 
guide  to  the  curtilages  of  the  second  rihs.] 

The  First  Piece  of  the  sternum,  or  Manubrium  (irn^ttUmum),  i(*  of  a  some- 
what triangular  form,  hroad  and  thick  above,  narrow  below  at  its  junction  with  the 
middle  piece.  Its  anterior  tturj'nci\  convex  from  side  to  side,  concave  from  above 
downward,  is  smooth,  and  affords  attachment  on  each  side  to  the  Pectoralis  major 
and  Hternnl  origin  of  the  Sterno-cleido-mastoid  muscle.  In  well-marked  bones  the 
ridges  limiting  the  attachment  of  these  muscles  are  very  <iistiuct.  llA  posterior 
surfare^  concave  and  smooth,  affords  attachment  on  each  side  to  the  Stemo-liyoid 
and  Stemo-thyroid  mus<'les.  The  superior  border,  tlie  thickest,  presents  at  its 
centre  the  Interrlavitntlar  notvh,  and  on  each  side  an  oval  articular  surface,  directed 
upward,  backward,  and  outward,  for  articniatitm  witli  the  sternal  end  of  the  clavicle. 
The  iniWior  border  presents  an  oval  rongli  stjvfiiee,  eovere<l  in  the  recent  state  with 
a  thin  layer  of  cartilage,  for  articulation  with  the  second  portion  of  the  bone.  The 
lateral  bordem  are  marked  ahove  by  an  articular  depression  for  the  first  cost4il  carti- 
lage, and  below  by  a  small  facet,  which,  with  a  similar  facet  on  the  upper  angle  of 
the  n»iddle  portion  of  the  hone,  forms  a  notch  for  the  reception  of  the  costal  carti- 
lage of  the  second  rib.  These  articular  surfaces  are  sepamted  by  a  narrow  curved 
edge  which  slo[ics  from  above  downward  an<]  inwanl.  [The  interclavicular  notch 
ami  the  stcrnai  ends  of  the  clavicles  will  wi-lj   repay  study  in  the  living;  mo<lel.] 

Tlie  Second  Piece  of  the  stenium,  or  Gladiolus  [menonternum^  considerably 
longer,  narrower,  and  thinner  than  the  first  piece,  is  broader  beh>w  than  above. 
It«  anterior  surface  is  nearly  tiat.  directed  upward  and  forward,  and  marke<l  by 
three  transvei-se  lines  which  cross  the  bone  opposite  the  ihird,  fourth,  and  fifth 
articular  depressions.  These  lines  are  ])roduced  by  the  union  of  the  four  separate 
pieces,  of  which  thiy  part  of  the  bone  consists  at  an  early  peritxl  of  life.  At  the 
junction  of  the  third  and  fourtii  pie<?es  is  occasionally  ween  an  orifice,  the  sternal 
foramen;  it  varies  in  size  and  form  in  different  intlividuals,  and  pierces  the  Iwne 
from  before  backward.  This  surface  affords  attachment  on  each  side  to  the  sternal 
origin  of  the  Pectoralis  major.  The  posterior  snrfaee,  slightly  concave,  is  also 
marked  by  throe  transverse  lines,  but  they  are  less  distinct  than  those  in  front: 
this  surface  affords  attachment  below,  on  each  side,  to  (lie  Triangularis  stemi 
muscle,  and  occasionally  prt»sents  the  posterior  ojieniug  of  the  sternal  foramen. 
The  ittiperior  border  presents  an  oval  surface  for  articulation  with  the  manubrium. 
The  inferior  border  is  narrow  and  articulates  with  the  ensiform  appendi.x.  Each 
lateral  border  presents  at  each  superior  angle  a  small  facet,  which,  with  a  similar 
facet  on  the  manubrium,  forms  a  cavity  for  the  cartilaire  of  the  second  rib;  the 
four  succeeding  angular  depressions  receive  the  cartilages  i>f  the  third,  fourth,  fif\h, 
and  sixth  ribs,  while  eac!i  inferior  angle  presents  a  sniall  facet,  which,  with  a  cor- 
responding one  on  the  ensiform  appendix,  forms  a  notch  for  the  cartilage  of  the 
seventh  rib.  These  articular  depressions  are  separated  by  a  series  of  curved  inter- 
articular  intervals,  which  diminish  in  length  from  above  downward,  and  correspond 
to  the  intercostal  spaces.  Most  of  the  cartilages  belonging  to  tlie  tnie  ribs,  a.s  will 
be  seen  from  the  foregoing  description,  articulate  with  the  sternum  at  the  line  of 
junction  of  two  of  its  primitive  comp(»ncnt  segments.  This  is  well  seen  in  many 
of  the  lower  animals,  where  the  separate  pans  of  the  bone  remain  ununited  longer 
than  in  man.  In  this  respect  a  striking  analogy  exists  between  the  mode  of  con- 
nection of  the  rib8  with  the  vertebral  column  and  the  connection  of  their  cartilages 
with  the  siternal  column. 

The  Third  Piece  of  the  sternum,  the  EnBiform  or  Xiphoid  Appendix  (meta- 
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^^_*^/'rm*»w ),  is  the  smallest  of 
^Hifae  three;  it  is  thin  and  elon- 
^Bg»ted  iu  form,  cartilaginous  in 
«tnicture  in  youth,  bnt  more 
or  !*sw  ossified  at  its  upper 
part  in  tiie  adult.  Ua  avte- 
rittr  trarftire  affords  atlacli- 
tuent  to  the  cotito-xiplmid 
li^^nient ;  its  po^ttrhr  aur- 
/titre^  to  »ome  of  the  fibres 
of  the  Diaphragm  and  Tri- 
angularis &temi  mu8cli*H;  its 
lateral  borders,  to  the  ajion- 
enn:"!!is  of  the  abdominal  mus- 
clrs.  Above,  it  is  continuous 
m'ltU  the  lower  end  of  the 
glailiohis;  helow,  by  its  point- 
e*J  oxtremity,  it  give.**  attach- 
uieut  to  the  linea  alba,  and  at 
each  superior  tui^le  jtrenentit  a 
facet  for  the  lower  half  of  the 
cartilage  of  the  tieventh  rib. 
Tlii5  jKirtion  of  the  sternum  is 
very  %'arious  in  appearance,  be- 
ing j-oinetimes  pointed,  broad 
itnd  thin,  sometimes  bitid  or 
|«-rftti-atwl  by  a  round  hole, 
occasionally  curvcMJ  or  deflect- 
e<l  considerably  to  one  or  the 
other  »ide. 

8tructure. — The  bone  is 
<iini[HMie«J  o\'  delicate  cancel- 
latcnl  texture,  covered  by  a  thin 
layer  of  compact  lii^sue,  which 
is  tliickest  in  the  manubrium, 
between  the  articular  facets  for 
the  rlavicles- 

Development. — The  nter- 
titiii).  includinti  the  ensiform 
appendix,  is  develope*!  bv  six 
centres ;  one  for  the  first  piec^% 
or  manubrium,  four  for  the 
second  piece,  or  gludinlun,  and 
one  for  the  ensiform  appendix. 
Tp  to  the  middle  of  fVeta]  life 
the  stcnium  ij*  entirely  carti- 
lapinon.*,  und  when  Ofcisification 
takc^t  place  the  ossiSc  granides 
arc  depf»sit«Hi  in  the  middle  of 
the  int<.Tval8  between  the  ar- 
ticidar  depresisions  for  the  cos- 
f.il  t  artilage*.  in  the  following 
.ir.kr(Fig.  18tj):  In  the  first 
fiieco,  between  the  fifth  and 
MXth  months;  in  the  second 
and  third,  between  the  ^.ixth 
&nd  lAcventh  months;   in  the 
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fourth  piece,  at  the  ninth  month  ;  in  the  ^fth,  within 
the  first  year,  or  between  tht-  finst  antl  ^^econd  vcars 
after  birth  ;  and  in  the  eusilorm  appendix,  between 
the  second  and  the  seventeenth  or  eighteenth  years 
by  a  single  centre  which  make.s  iti<  uppearanee  at 
the  upper  part  and  proceeds  gradually  tlownward. 
To  these  may  be  added  the  occa^iunal  exi»teu<_v»  as 
described  by  Breschei,  of  two  small  episiernal  cen- 
tre.^.  whiih  make  their  appearance  one  on  esu'h  eide 
of  the  interclavicular  notch.  These  are  re^^rded  by 
him  as  the  anterior  rmiiments  of  a  rib,  of  which  t}ie 
posterior  rudiment  is  the  anterior  lamina  of  the  trans- 
verse process  of  the  seventh  cervical  vertebni.  It 
occasionally  bai>peu.s  that  some  of  the  segments  are 
formed  from  more  ib:ni  one  centre,  (lie  number  and 
position  uf  which  vary  (Fig.  190).  Thus  the  first 
piece  may  have  two,  three,  or  even  six  centres. 
When  two  are  proHent,  they  are  generally  Hitnated 
one  above  the  other,  the  upper  one  being  the  larper ;' 
the  eecond  piece  hiis  seldom  more  than  one ;  the  third, 
fourth,  and  fifth  pieces  are  often  formed  from  two  cen- 
tres i)hu'ed  huenilly,  the  irregular  union  of  which  will 
serve  to  explain  the  occasional  occurrence  of  the  ster- 
nal foramen  (Fig.  ItU),  or  of  the  vertical  fiwiure  which 
occasioiudly  intersects  this  part  of  the  bone.  Union 
of  the  various  centres  commences  from  below  and 
proceeds  upward,  taking  place  in  the  following 
order  (Fig.  18**):  The  litYh  piece  is  joined  to  the 
fourth  soon  after  puberty ;  the  fourth  to  the  third. 
between  the  twentieth  and  twenty-fifth  years;  the 
third  to  the  second,  between  the  thirty-fifth  and 
fortieth  years;  the  second  is  occasionally  joineil  to 
the  tirsl,  especially  at  an  advanced  age. 

Articulations. — With  the  claviclea  and  seven 
costal  cartilages  on  each  side. 

Attachment  of  Muscles. — To  nine  pairs  and 
one  single  muscle:  the  Pectoraiia  major,  t^iemo- 
cleido-mastoid,  8lerno-hyoid,  Sterno-lhyroid,  Trian- 
gubiris  sterni,  aponeuroses  of  the  Oblitjuus  ext<?mus, 
Ohli'itivis  iiitenms,  and  Transversalid  muscles,  Rec- 
tus, and  DiapLi-agm. 

The  Htbs. 

The  Ribs  are  ehuslic  arches  of  bone  which  form 
the  chief  part  i»f  the  thoracic  walls.  They  are  twelve 
in  number  on  each  side,  but  this  number  may  be  in- 
creased by  the  development  of  a  cervi'CJil  or  luraliar 
rib,  or  may  be  diminished  to  eleven.  The  first  seven 
are  conneclcl  behind  with  the  spine,  and  in  fiiml 
with  the  sternum,  through  the  intervention  of  the 
costal  ciirtihiges;  they  are  called  x'rrtehro-stvrfuiL  or 
true  ribs.  Tlie  remaining  five  are  false  ribs:  of  these 
the  first  three,  being  connected  behind  with  the  spine, 
and  in  fi*ont  with  the  costal  cartilages,  are  usually 
called  the  vertebrn-t'oHtaL  but  would  be  better  named 
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the  r^frt^>br<h<hf*ndral  riba ;  the  last  two  are  coniiecM?*!  with  tlie  vertebrae  only,  being 
finee  at  their  anterior  extremitii's ;  they  are  termed  rertt'hral  or  flontit}*^  rt'hs.  The 
ribs  vary  in  their  »lire<'tifin.  the  u])per  ones  iieing  placed  nearly  at  ri;rht  angle*) 
wiiL  the  spiue^  the  lower  ones  oMiijuely,  so  that  the  anterior  extremity  is  lower  than 
the  posterior.  The  extent  of  obliquity  reaelies  its  uiaximnm  at  the  ninth  rib,  and 
gmdiialty  deerejtses  from  that  rib  to  the  twelfth.  The  ril»s  are  situated  one  bel(»w 
%hv  other  in  such  a  manner  that  space**  are  left  between  them,  whieh  are  e;dled  hifcr- 
ro^al  */>tirr».  Their  length  eitrresponds  to  the  length  of  the  ribs;  their  breadth  is 
more  cunsjiderable  in  front  than  behind,  and  between  the  upper  than  between  the 
lower  rib^.     The  ribs  increase  in  length   from  the  tirst  to  the  w.*venlh.  when  they 

ru  diminish  to  the  twelfth.     In  breadth  they  decrease  from  above  downward  :  in 
upper  ten  the  grwite^st  breadth  is  at  the  sternal  extremity. 

Common  Characters  of  the  Ribs  (Fig.  lt*2). — A  rib  from  the  mi<ldle  of  the 
»eriK>  should  be  tsiken  in  order  to  stutly  the  common  characters  of  the  ril'S. 

Ejich  rib  presents  two  extremities,  a  posterior  or  vertebral,  nn  anterior  or  ster- 
nal, and  an  intervening  portion — the  body  or  shaft.  The  posterior  or  vertebral 
ex^^znity  presents  for  examination  a  head.  neck,  and  tuberosity.  The  head  (Fig. 
V'J'i)  Ls  marked  by  a  kiihiey-shaped  articular  sui^ace,  divided  by  a  horizontal  ridge 
into  two  facets  for  articulation  with  the  costal  cavity  formed  by  the  junction  of  the 
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bodies  of  two  contiguous  <lorsal  vertebne ;  the  upper  facet  is  Ruiall,  the  inferior  one 
of  large  size:  the  ridge  sej)arating  them  serves  for  the  attachment  of  tlie  inierar- 
ticular  ligament. 

The  neck  is  that  flattened  portion  of  the  rib  which  extei»ds  outward  from  the 
hend;  it  is  about  an  inch  long,  and  rests  ujwn  the  tnmsverse  process  of  the  lower 
of  the  two  verlebne  with  which  tl»e  head  articulates.  Its  anterior  nurface  is  llat 
and  smooth,  its  poaterior  rough,  for  the  attachment  of  the  midille  c*jsto-transverse 
ligometit.  and  perforated  by  nuuterous  foramina,  the  direction  of  which  is  less  c<m- 
pLant  than  those  found  on  the  inner  surface  of  the  sliaft.  Of  its  two  bordei*s.  the 
iu^rif/r  prescnii;  a  rough  crest,  for  the  atlachtnent  of  the  anterior  cfwiio-tninsvei'se 
ligament;  its  inferior  bonfrr  is  rounded.  On  the  posterior  surface  of  the  neck, 
jn^t  where  it  joins  the  shaft,  and  nearer  the  lower  than  the  upper  border,  is  an 
eiuinence — the  tuberosity,  or  tubercle;  it  consists  of  an  articular  and  a  non- 
nrticular  ]>ortion.  The  urtirultir  portion,  the  more  internal  and  inferior  of  the 
two,  pre.senti*  a  small  oval  surface,  for  articulation  with  the  extremity  of  the  trans- 
Terse  prcK*ess  of  the  lower  (d'  the  two  vertebne  to  which  the  head  is  connected. 
The  jwn-artifular  portion  is  a  rough  elevation  whicli  affords  attachiiieut  to  the 
|iO0terior  costo-iransvcrse  ligament.  The  tubercle  is  much  more  prominent  in  the 
upper  than   in  the  lower  ribs. 

The  shaft,  is  tliin  and  tlat,  so  as  to  present  two  eurfkces,  an  external  &ud  an 
internal ;  and  two  liorders,  a  superior  and  an  inferior.  The  external  fxrfiwt  is 
convex.  smix)tli,  and  marked  at  its  back  part,  a  little  in  front  of  the  tuberosity,  by 
m  prominent  line  directed  obliquely  from  above  downward  and  outward;  this  gives 
^Uchment  to  a  tendrtn  of  the  Sa<;ro-lumballs  muscle  or  of  one  of  its  accessory  por- 
ous, and  is  culled  the  amjle.  At  this  (mint  the  rib  is  bent  in  two  directions.  If 
the  rib  is  laid  upon  it«  lower  border,  it  will  be  seen  that  the  anterior  portion  of  the 
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shaft.  a«  far  as  the  angle,  reste  upon  tliis  margin,  while  the  vertebral  cad  of  the 
hone,  beyond  the  anj^Ie,  is  ttent  inwanl  and  at  the  same  time  tilte<l  upward.  Tlie 
interval  between  the  angle  iind  the  tuberosity  increiu*es  gnulualiy  from  the  8e<wnd 
to  the  tenth  rib.  The  portion  uf  the  bone  between  the.^e  two  partj^  is  rounded,  rougii, 
and  irregular,  and  serves  for  the  atc^elimcnt  of  the  Longissimus  dorsi.  The  por- 
tion of  bone  between  the  tubercle  and  sternal  extremity  is  also  slightly  twist*td 
upon  its  own  axis,  the  external  surfaee  looking  downward  behind  the  angle*  a  little 
upward  in  front  of  it.  This  surface  presents,  toward  its  sternal  extremity,  an 
oblii|ue  line,  the  anterior  an<jh'.  The  ittU'nml  surface  is  concave,  smooth,  directed 
a  little  upward  boliind  the  angle,  a  little  do^nlward  in  front  of  it.  This  surface  La 
marked  by  a  ridge  wliicli  commences  iit  tlie  lower  extremity  of  the  heail;  it  ifl 
strongly  raarketl  as  far  iis  the  inner  side  of  the  angle,  and  gradually  becomes  lost  Ht 
the  junction  of  the  anterior  with  the  middle  third  of  tlie  bone.  The  interval 
between  it  and  the  inferior  border  is  deo[dy  gri>oved.  to  lodge  the  intereoKlal  vessels 
and  nerve.  At  the  back  j)art  of  the  bone  this  groove  lielougs  to  the  inferior  bor- 
der, but  just  in  front  of  the  angle,  where  it  is  deepest  and  broadest,  it  corresponds 
to  the  internal  surface.  The  superior  edge  of  the  groove  is  rounded;  it  serves  for 
the  attachment  of  the  Internal  intercostal  muscle.  The  inferior  edge  corres|>onds 
to  the  lower  margin  of  the  rib,  and  gives  attachment  to  the  External  intercostal. 
Within  the  groove  are  seen  the  orifices  of  numerous  small  foramina  which  traverse 
the  wall  of  tlie  shaft  olditjuely  from  before  backward.  The  auperiur  hfmh'r,  thick 
and  roiinde<l,  is  marked  by  an  external  and  an  internal  lip,  more  distinct  beliind 
than  in  front;  they  serve  for  the  attachment  of  the  External  and  Internal  inter- 
costal muscles.  The  infrrior  hordrr,  thin  and  sharp,  has  attached  the  External 
intercostal  muscle.  The  anterior  or  sternal  extremity  is  flattenetl,  and  presents 
a  poruu?«.  oval,  concave  depression  Into  which  the  costal  cartilage  is  received. 

[Mffst  uf  the  rihs  can  readily  be  studie<l  in  the  living  model  Ity  his  raising  his 
amis  hUil  then  brcjitliing  deeplv.  In  great  exertion  the  ribs  are  elevated  and  nxcd 
in  inspiration,  to  give  a  firm  point  tfitppni  to  the  muscles  of  the  arms,  as  Bell 
has  well  illustrated  in  the  Anatomy  of  Espreasion^  Es^ay  viii.] 
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Peculiar  Ribs. 

The  ribs  which  re((uire  especial  consideration  ai'e  five  in  number — vie.  the  first, 
second,  tenth,  eleventh,  ami  twelfth. 

The  first  rib  (Fig.  ]!'4)  is  one  of  the  shortest  and  the  most  curvcl  of  all  the 
ribs;  it  is  broad,  flat,  and  placcil  horizontally  at  the  upper  part  of  the  thorax,  ita 
surfaces  looking  upwanl  and  downward,  and  its  borders  inward  and  outward.  The 
head  is  of  small  size,  rounded,  arid  presents  only  a  single  articular  facet  for  articu- 
laliitn  with  the  body  **f  (he  first  doi-sal  vertebra.  The  neck  is  narrow  ami  rnunde<l. 
The  tnht'roHit/f,  thick  and  prominent,  rests  on  the  outer  boi*der.  There  is  no  angle, 
hut  in  this  sitimtiou  the  rib  is  slightly  bent,  with  the*  convexity  of  the  bend  upward, 
so  that  the  head  of  the  bone  is  directe<l  downward.  The  upper  surface  of  the  shaft 
is  marked  by  two  shallow  depressions,  scpanited  from  one  another  by  a  ridge,  whicJi 
becomes  more  prominent  toward  the  internal  bonier,  whei-e  it  terminates  in  a  tuber- 
cle: this  tubercle  and  ridge  serve  for  the  attachment  of  the  Scalenus  anticus  mus- 
cle, the  groove  in  front  of  it  transmitting  the  subclavian  vein;  that  behind  it,  the 
subclavian  artery.  Between  the  groove  for  the  subclavian  artery  an<l  the  tuberosity 
is  a  depression,  for  the  attachment  of  the  Scalenus  medius  muscle.  The  under  sur- 
face IB  smooth,  and  destitute  of  the  groove  observed  on  the  other  ribs.  The  outer 
border  is  convex,  thick,  antl  roundeil.  and  at  its  posterior  part  gives  attachment  to 
the  first  serration  of  the  Serratus  magnus ;  the  inner,  concave,  thin,  and  sharp,  and 
marked  about  its  centre  by  the  tuhercle  before  mentioned.  The  interior  ertrewftji 
is  hirger  and  thicker  than  anv  *>f  the  other  ribs. 

The  second  rib  (Fig.  ll*o)  is  much  longer  than  the  first,  but  bears  a  very  ct»n- 
aiderable  rtvtemUlance  to  it  in  the  direction  of  its  curvature.  The  non-articular 
portion  of  the  tuberosity  is  occasionally  only  slightly  marked.     The  attt/fe  is  slight. 


I 

1 


PECULIAH    HJBS. 


227 


»il  situated  clone  to  the  tubercsity*  nod  the  shaft  i^  not  twisted,  fio  that  both  ends 
touch  any  phine  surface  upon  whirh  it  nmy  l»t'  laid  :  hut  there  is  a  similar  tliough 
ftli^^hter  bend,  with  it^  convexity  upward,  to  that  found  in  the  first  rib.  The  Hhaft 
is  tnjt  horizontal,  like  that  of  the  first  rib,  its  fmtt^r  nurfar^^  which  is  convex,  look- 
injr  upward  and  a  little  outward.  It  presents,  near  the  middle,  a  rough  etnineDce, 
for  the  attachment  of  the  second  and  third  fligitntions  of  the  Scrratue  magnua. 


Fir. 


Em.?/*  "' 


Pio.  \m. 

Fig.  197. 
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f«culiar  Bit». 

behind  and  above  which  is  attached  the  Scalenus  posticus.  The  inner  surface^ 
smooth  and  concave,  is  directinl  downward  and  a  little  inward :  it  presents  a  short 
groove  toward  its  posterior  part. 

The  tenth  rib  (Fig.  VM\)  has  only  a  single  articular  facet  on  its  head. 

The  eleventh  and  twelfth  ribs  (Figs.  15*7  and  1V>K)  have  each  a  single  articular 
facet  on  the  head,  which  is  of  rather  large  siae;  they  have  no  neck  or  tuberosity. 
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and  are  pointed  at  the  extremity.  The  eleventh  hnj^  a  sliglit  angle  and  a  shallow 
groove  on  the  lower  border.  The  twelfth  has  neither,  and  is  ranch  shorter  than  the 
eleventh,  and  tlie  head  has  a  9li;;lit  inclination  downward. 

Structure. — The  ribH  consist  of  cancellous  tissue  enclased  in  a  thin  compact  layer. 

Development. — Each  rib,  with  the  exception  of  the  last  two.  is  developed  by 
thref'  centres;  one  for  the  shaft,  one  for  the  hwid,  and  one  for  the  tubercle.  The 
last  two  have  nnlv  two  centres,  that  fr»r  the  tubercle  being  wanting.  (Jssificatinn 
commences  in  the  bodv  of  the  ribs  at  a  very  early  period,  before  its  appearance  in 
the  vertebra?.  The  epiphysis  of  the  head,  whieh  is  f»f  a  sli;:htly  jiniruliir  shape,  and 
that  for  the  tubercle,  of  a  lenticular  fnnu,  make  their  appearance  between  the  six- 
teenth and  twentieth  yeai-s,  and  are  not  united  to  the  rest  of  the  hone  until  about 
the  twenty-fiftl»  year. 

Attachment  of  Muacles. — To  twenty:  the  Internal  and  External  Intercostal^ 
Scnleuus  antic'us.  Scalenus  medius,  Scalenus  posticus,  Pectoralis  minor.  Serratus 
magnus.  ObrKjuus  externus,  Transversalis.  Quadratus  lumbonim.  Diaphragm,  Latis- 
shnus  doi-si,  Semitus  posticus  puperior,  Serratus  posticus  inferior,  Sacro-Iumbalis, 
Musculus  accessorius  ad  sacro-lumbalem,  Longissimus  dorsi,  Cervicalis  asccndens, 
Lovatores  costarum,  nnd   Infmcostnles. 


The  Costal  Oabtilaoes. 

The  GoBtal  Cartilages  (Fig.  1S«>,  p.  ±21)  arc  wiiite  clastic  structures,  which 
serve  to  prolong  the  ribs  forwanl  to  the  front  of  the  chest  and  contribute  very 
materially  to  the  elasticity  of  its  walls.  Tlie  first  seven  are  connected  with  the 
sternum;  the  next  three  with  tlie  lower  border  of  the  cartilage  of  the  preceding  rib. 
The  carlila^jt'S  of  the  hist  two  ribs,  wliieh  have  proper  extremities,  float  freely  in 
the  walls  of  the  abdomen.  Like  the  rihs.  the  costal  cartilages  vary  in  their  length, 
brcitdth.  ami  direction.     They  increase  in  Kni:th  fVoin  the  fii^st  to  the  seventli.  then 

fradually  diminish  tc*  the  last.  They  diminish  in  breadth,  as  well  as  the  int<,*rvals 
etween  them,  from  the  first  to  the  Inst.  They  are  broad  at  their  attachment  to  the 
riba,  and  taper  toward  their  sternal  exhvmities,  excepting  the  first  two,  which  are 
of  the  same  breadth  tlirorighout,  and  the  sixth,  seventh,  and  eighth,  which  are 
enlarged  when-  their  margins  are  in  contact.  In  direction  ihey  also  varv:  the  first 
deseends  a  Htile,  the  .second  is  horizontal,  the  tldrd  ascends  .slightly,  whilst  all  the 
rest  follow  the  course  of  the  ribs  for  a  short  extent,  and  then  ascend  to  the  sternum 
or  preceding  cartilage.  Each  costal  cartilage  presents  two  surfaces,  two  borders,  and 
two  extremities.  The  anterior  surface  is  convex,  and  looks  forwanl  and  upward; 
that  of  the  first  gives  attachment  to  the  costo-clavicidar  ligament  and  the  Subcla- 
vius  muscle;  that  of  the  second,  thinl,  fourth,  fifth,  and  sixtli.  at  their  sternal  entls, 
to  the  Peetornlis  major.'  Tiie  others  nre  covered  by,  and  give  partial  attachment 
to,  some  of  tlie  greai  Ihtl  muscles  of  ilie  abdomen.  The  poktrn'or  surffn'^  is  wmcave 
and  directed  backward  and  downward,  the  first  giving  attachment  to  the  Sterno- 
thyroid, and  the  six  or  seven  inferior  ones  afTonling  attachment  to  the  Ti*ansversali8 
muscle  and  the  Diaphragm.  Of  the  two  borders,  the  superior  is  concave,  the  htft' 
rwr  convex  :  they  afTonl  attachment  to  the  Intercostal  muscles,  the  upper  border  of 
the  sixth  giving  attachment  to  the  Pectoralis  major  muscle.  The  contiguous  bor- 
ders of  the  sixth,  .seventh,  and  eighth  costal  cartilages,  and  sometimes  the  ninth  and 
tenth,  present  smooth,  oblong  surfaces  at  the  points  where  they  aiticulate.  Of  the 
two  extrennties,  the  outer  one  is  continuous  with  the  os.seoHS  tissue  of  the  rib  to 
which  it  belongs.  The  inner  extremity  of  tlie  first  is  continuous  with  the  sternum: 
the  six  succeeding  ones  have  rounded  extremities,  wliich  are  received  itito  shallow 
concavities  on  the  lateral  margins  of  the  stonmni.  The  inner  extremities  of  the 
eighth,  ninth,  and  tenth  costal  cartilages  are  pointed,  and  are  connecteil  with  the 
cartilage  above.     Those  of  the  eleventh   ami   twelfth  are  free  and  pointed. 

The  costal  cartilages  are  m(»st  elastic  in  youth,  tfiose  of  the  fal.'*e  ribs  being  more 
HO  than  the  true.     In  old  age  they  become  of  a  deep  yellow  color.     Under  certain 
*  The  first  and  seventh  k\m  utxtieiionally  give  nritim  tn  the  mnie  musde. 
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conditions  ihey  are  prone  to  ossifv.  Dr.  Humphry's  observations  on  this 
subjirtn  have  led  him  to  regani  the  ossifieaiion  of  the  costal  cnrtilages  as  a  sign  of 
diaeattt^  ruther  than  4>f  aj^e :  "  The  ossifinition  take*  pla<'e  in  the  fii-st  cartilage  soi^ner 
tlian  in  the  othern;  and  in  men  more  frequently,  and  at  an  earlier  period  of  life, 
than   in   women." 

Attachment  of  Muscles. — To  nine :  the  Subcl&vius.  Sterno-tbyroid,  Pector- 
ali#  major,  Fnlemal  oblique,  Transversalis,  Rectus,  Diaphragm,  Triangxdaris  stemi, 
and  Internal  Intercotstals. 


OP   THE    EXTREMITIES. 

The  extremities,  or  limbs,  are  those  long,  jointed  appendages  of  the  body  whicii 
connecte^l  to  the  trunk  by  one  end  and  free  in  the  rest  of  their  extent.     They 

four  in  number:  an  ttuper  or  thoratnf  pair,  connected  with  the  thorajc  through 
thi-  intervention  of  the  shoulder,  and  subHcrvient  mainly  to  prehension;  and  a 
liiwer  pair,  connected  with  the  pelvis,  intended  for  supjtort  and  locomotion.  Koth 
pairfi  of  limb^  are  constructed  after  one  common  type,  so  that  ihev  present  numer- 
ous analogie^,  while  at  the  same  time  certain  differences  are  observed  in  each, 
dependent  on  the  peculiar  offices  ihey  have  to  perform. 

Of  the  Upper  EIxtremtty. 

The  upper  exti-emity  consists  of  the  arm,  the  forearm,  and  the  hand.  It«»  con- 
tinniiT  with  the  trunk  is  established  by  means  of  the  shoulder,  which  is  homologous 
with  the  innominate  or  haunch-bone  in  the  lower  limb.  [For  a  comparison  of  the 
!*houlder  girdle  with  the  pelvic  girdle,  see  p.  259.] 

Op  the  SHouLDsa. 

The  Shoulder  is  placed  upon  the  upper  part  and  side  of  the  chest,  connecting 
the  upper  extremity  to  the  trunk;  it  consists  of  two  bones — the  clavicle  and  the 
scapula.  [The  inner  end  of  the  clavicle  is  the  only  point  at  which  the  upper 
trxtreroity  Inu*  any  bony  connection  whatever  with  the  trunk,  the  scapula  being 
tached  to  the  trunk  wholly  by  muscles.  It  is  accordingly  the  pivot  on  which  the 
pf>er  extremity,  as  a  whole,  moves.  The  ninge  of  motion  of  the  clavicle,  especially 
in  the  vertical  <lirection,  is  very  large,  and  is  well  shown  on  the  model  by  comparing 
the  two  clavicles  while  he  shrugs  one  shoulder.  The  frequent  fracture  of  the 
clavicle  by  indirect  violence,  as  by  falls  on  the  hand,  etc.,  is  also  due  to  its  being 
the  only  bony  means  of  uniting  the  upper  extremity  to  the  trunk.] 

The  Clavicle. 

The  Clavicle  {rlmnM,  a  key),  or  collar-bone,  f')rms  the  anterior  portion  of  the 
jihnulder-jrirdle.  It  is  a  lonj:  bone,  curved  somowhaT:  like  the  italic  letter  /',  and 
placed  nearly  liorizontally  at  the  upper  and  anterior  part  of  the  thorax,  immediately 
•ihove  the  first  rib.  It  articulates  by  its  inner  extremity  with  the  upper  border  of 
the  sternum,  and  by  its  outer  extremity  with  the  acromion  process  of  the  scapula, 
ser>'ing  to  sustain  the  upper  extremity  in  the  various  positions  whicli  it  assumes, 
whilst  at  the  same  time  it  allows  of  great  latitude  of  motion  in  the  arm.'  In  women 
the  clavicle  is  almost  if  not  quite  horizontal ;  but  in  men  it  inclines  [slightly]  down- 
«an1  to  the  stenium.  It  presents  a  double  curvature  when  looked  at  in  front,  the 
convexity  being  forward  at  the  sternal  end,  and  the  concavity  at  the  scapular  end. 

*  The  cU^iole  iiot«  nuicciAlIy  as  a  fulcrum  to  ennhle  the  muscles  to  ^ve  lateral  motion  to  the  ami. 
It  i.«  fto:onlin$?ly  Bb)*ent  m  lho«e  uiiinals  vrhose  fore  limbs  are  used  only  fur  progression,  but  is  pres- 
wil  for  i|i«  nnjsi  part  in  thi«e  animals  whose  anterior  extreniitii*  nre  clawwl  ami  us«l  for  prehension, 
tliirtiKh  in  uwwe  i>f  them — as,  for  nistanre,  in  it  larpe  number  of  the  Carnivoni — k  is  merelv  »  niiJi- 
uicntar^r  bone  sitspendtnl  amou)^  the  muttclcs,  and  not  articulating  either  with  the  scapula  or  stern'im. 
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Its  otiter  rliird  i8  flattened  from  above  downward,  and  extends,  in  the  natural  ]t<m- 
tion  of  the  bonL%  from  a  point  opposite  the  coraci>id  process  to  the  acrotuion.  ItJ* 
inner  two-thirds  are  of  a  cylindrical  fonu,  and  extend  from  the  stt^miun  to  a  point 
opposite  the  coracoid  procojw  of  the  scapula. 

External  or  Flattened  Portion. — The  utitrr  thlnl  is  HattentMl  from  above  down- 
ward.  SI)  as  to  present  two  .surfaces,  an  up])cr  and  :i  lower ;  and  two  liordei's,  an  ani<?- 
rior  an*l  a  j)osterior.  The  upjh  i'  Mttrftrc  is  thittt-ned,  n^u^Ii,  inuiked  I'V  inipresstion* 
for  the  attachment  of  the  Deltoid  in  front  an<i  the  Trapezius  behind:  lietwwn  these 
two  impressions,  externally,  a  small  portion  of  the  bone  is  subcutaneous.  The 
ttmirr  Hurfive  is  flatteneti.  At  its  posterior  border,  whore  the  prisnmtic  joins  with 
tlie  flattened  portion,  is  a  rou^jh  eniiiience,  the  ronoid  tuhrrrl*' ;  this  in  the  natural 
position  of  the  hone  surmDunt.s  the  coracoid  process  of  the  scapula  und  gives  attach- 
ment to  the  conoid  ligament.  From  this  tuitercU*  an  ohii^pic  line,  (K'ca.^ionallj  a 
depression,  passes  forwurd  and  outward  to  near  the  outer  enij  of  the  anterior  bor- 
der ;  it  is  ealletl  the  oblique  Unc^  and  afl*ord.s  attuchiiient  to  the  trapezoid  ligament. 
The  anterior  border  \»  concave,  thin,  and  rough  :  it  limits  the  attachment  of  the 
Deltoid,  and  occasionally  presents,  near  the  centre,  a  tubercle,  the  dAtoid  tuherch, 
wliich  is  sometimes  distinct  in  tlie  living  subject.  The  fWHtrrinr  border  is  wmvex, 
rouii-h.  lincider  than  the  anterior,  and  t^ives  attaclinicnt  to  the  Tnipevsius. 

Internal  or  Cylindrical  Portion. — Tlie  cylindriial  jmrtiiui  forii»s  thefw»»v  ttcth- 
fhirdtt  of  the  hone.  It  is  curved,  so  as  to  be  convex  in  front,  concave  beliind.  and 
is  marked  by  three  borders  separating  three  surfaces.  The  anterior  bonier  is  con- 
tinuous with  the  antenor  margin  of  the  flat  porti(»n.  At  ita  comnieu<'ement  it  is 
smooth,  am]  corresponds  to  the  interval  between  the  attachment  of  the  Pectoralis 
niajtu*  and  D*dtiiid  nuisck's  ;  at  the  inner  half  of  the  clavicle  it  forma  the  lower 
boundary  of  an  elliptical  space  for  the  attacliructit  of  tlic  clavicular  portitm  of  the 
Pectonilis  major,  und  approaches  the  posH-rior  border  of  the  bone.  The  Huperinr 
border  is  continuous  with  the  posterior  margin  rtf  the  flat  f)orti(m,  and  separates  the 
anterior  from  the  posterior  surface.  At  its  commencement  it  is  smooth  and  rounde<l, 
becomes  rough  toward  the  inner  thir<l  for  the  attachment  of  the  Stenio-mastoid 
muscle,  and  tennlnates  at  the  upper  angle  r»f  the  stcrniil  extremity.  ^}\t^  posterior 
or  Hithflarittn  border  separates  the  posterior  from  the  inferior  surface,  and  extends 
from  the  conoid  tubercle  to  tlte  rlionjboid  impression.  It  forms  the  posterior  bound- 
ary of  the  groove  for  the  iSubclavius  muscle,  and  gives  attachment  to  the  fascia 
which  encloses  that  muscle.  The  anterior  gurfaee  is  incluiled  betwetm  the  superior 
and  anterior  borders.  It  is  directed  forward  and  a  little  upward  at  the  sternal  end, 
oul\\:ird  and  still  njore  u|>ward  at  the  acromial  i»xtremity,  where  it  becium-s  continu- 
ous witlj  tlie  up])or  surface  of  the  flat  portitui.  ExlernaJIy,  it  is  snuMUh,  convex, 
nearly  subcutaneous,  being  covereil  onlv  by  the  Platysma ;  but.  corresponding  to 
the  inner  half  of  the  bone,  it  is  divide*!  by  a  more  or  less  prominent  line  into  two 
parts — a  hiwer  portivm,  elliptical  in  form,  rough,  and  sliglitly  convex,  for  the 
attachment  of  the  Pectonilis  major;  and  an  U])per  pflrt.  which  is  rough  behind,  for 
the  attachment  of  the  Sterno-cleido-ma.stoid,  Betw<»en  the  two  mnscular  impres- 
sions is  a  small  sulu  (itaneous  interval.  The  poattriur  or  cervical  sturfaev  is  emoiith, 
flat,  directed  vertically.  an»l  looks  backward  toward  the  root  of  the  neck.  It  is 
limited  above  by  the  superior  border:  below,  by  the  subclavian  bonier;  int<?nnilly. 
by  the  margin  4>f  the  sternal  extremity  ;  externally,  it  is  continuous  with  the  poste- 
rior border  of  the  flat  portion.  It  is  concave  from  within  outward,  and  is  in  ri'la- 
tion,  by  its  lower  part,  with  the  supnwcapular  vej*sels.  This  surface,  at  alwoit  the 
junction  of  the  inner  and  outer  curves,  is  also  in  close  relation  with  the  brachial 
plexus  and  subclavian  vessels,  which  may  be  injured  in  fracture  of  the  bone  at  this 
part.  It  gives  attachment,  near  the  sternal  extremity,  to  part  of  the  Sterm»-hyoid 
mu.scle ;  and  presents,  at  or  near  the  middle,  a  foramen,  directed  obliquely  outward, 
which  transmits  the  chief  nutrient  artery  of  the  bone.  Sometimes  there  are  two  for- 
amina on  the  posterior  surface,  or  one  on  the  posterior,  the  other  on  the  inferior  sur- 
face. The  i}\ferior  or  Hidn-hieian  aurfaei'  is  bounded  in  front  by  the  anterior  bonier; 
behind,  by  the  subclavian  border.     It  is  narrow  internally,  but  gradually  increases 
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in  width  exttfrnally.  iind  18  contiimout«  with  the  uiid(.'r  surface  of  tlie  flul  jKirtion. 
<*omtuencing  at  the  sternal  extremity  nmy  bo  tteen  a  hmall  fi^cet  for  articulation  with 
iht!  cnrlilage  of  the  first  rib.  This  is  coDtinuous  with  the  articular  surface  at  the 
!^ienjal  end  of  the  hone.  External  to  this  is  a  hroail  rough  inij>ri'S.sion.  the  rhomhoid, 
rather  more  than  an  inch  in  length,  for  the  uttaehnient  of  the  cortlo-elavieuliir  (rliom- 
Itoid)  ligameut.  The  remaining  j'art  of  this  tiurfaee  is  occupied  hy  a  longitudinal 
pToove,  the  isuhclarian  groorw.^  hroiid  and  8uiitoth  externally,  narrow  and  more 
uneven  internally;  it  gives  attachment  to  the  Suhclavius  muscle,  and  by  its  ante- 
rior margin  to  the  strong  aponeunmis  which  enclose**  it.  Not  unfrequently  this 
gn>ove  is  subdivided  into  two  parts  hy  a  longitudinal  line,  which  gives  attachment 
to  the  intermuscidar  septum  of  the  Suhclavin.s  muscle. 

The  mtemal  or  sternal  end  uf  the  clavicle  i^  triangular  in  form,  directe<l  inward 
anil  2t  little  downward  and  forward,  and  [iresents  an  articular  facet,  concave  fittra 
hefore  backward,  convex  fi*om  above  downward,  which  articulaio.s  with  the  sternum 
through  the  intervention  of  an  iuterarticular  fibro-cartilagc ;  the  circumference  of 
the  articular  surface  i?  rough,  for  the  attachment  of  numerous  ligament^s.  The  po8- 
-rior  border  of  this  surface  in  prolonged  backward,  so  as  to  increase  the  size  of  the 
licular  facet ;  the  upper  border  gives  attachment  to  the  interarticular  fibro-carti- 
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l«$K*,  and  the  lower  border  is  continuous  wiili  the  postal  facet  on  the  inner  end  of 
the  inferior  or  subclavian  surface,  which  articulates  with  the  cartilage  of  the  finst  rib, 

Tbe  outer  or  acromial  extremity,  directed!  outward  and  forward,  presents  a 
RinnlL  flattened,  oval  fa<ct  wliich  looks  ol'liqiiely  (hiwnward,  fur  articulation  with 
the  acromion  process  of  the  M-apula.  The  direction  of  lliis  tsurface  serves  to  explaio 
tlie  greater  fre(|uenry  of  dishwation  upward  rather  llum  downward  heneatli  the 
ttcromion  jtrocess.  The  circumference  of  the  articular  facet  is  rough,  e!*|)eeially 
Above,  for  the  attachment  of  the  acromio-clavicular  ligaments. 

Pti*nUaritiesi  of  thv  Bone  in  the  Seret*  and  in  Jndiridnah. — In  the  female  the 
davicle  i:?  generally  less  curved,  smoother,  and  more  Mlender  than  in  llu^  male.  It 
is  al«o  j^ouieA^hat  shorter.  In  those  persnut*  who  perform  considerable  manual  labor, 
which  brings  iuto  conataut  action  the  muscles  connected  with  thi8  hone,  it  acf|uire6 
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considerable  bulk,  I>ecomes  thicker,  more  curved,  its  ridges  for  mii-scular  attach- 
ment become  prominently  marked.  an<l  it.s  sternal  en<l  of  a  prismatic  fonn.  The 
right  clavicle  is  generally  heavier,  thicker,  and  rougher,  and  often  shorter,  than 
the  left. 

Structure. — The  shaft,  as  well  as  the  extremities,  consists  of  cancellous  tissue, 
inve:*ted  in  a  compact  layer  much  thicker  in  the  middle  than  at  either  end.  The 
clavicle  is  highly  elastic,  by  reason  of  its  curves.     From  the  experimeats  of  Mr. 

Fig.  201. 


LdA  Scttpulu,  auiurior  ftiuflwe,  ur  venter. 

Waj'd  it  haf«  been  shown  that  it  posse.'wes  sufficient  longitudinal  elastic  force  to  pro- 
ject its  own  weight  nearly  two  fe<»t  on  a  level  surface  wla-n  a  smart  blow  is  struck 
on  it,  and  sufficient  transverse  elastic  force,  opposite  the  centre  of  its  anterior  con- 
vexity, to  throw  itjj  own  weight  about  a  foot.  This  extent  of  elastic  power  must 
serve  to  modenite  very  considerably  the  effect  of  concussions  received  upon  the 
point  of  the  shoulder. 

Development. — By  two  centres:  one  for  the  shaft  and  one  for  the  strmal 
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extremity.  Tbe  centre  f(»r  the  nlioft  appears  very  eurly,  before  any  other  bone; 
Mccording  to  Bdclard,  us  eurly  lut  the  thirtieth  day.  The  centre  fur  the  sternal  end 
in«k«*i  it8  appearance  about  the  eighteenth  or  twentieth  year,  and  unites  with  the 
rePl  of  the  bone  about  the  iwcnty-tiflh  year. 

Articulations. — With  the  sternum,  scapuhi,  and  cartilage  of  tin.*  Hv^i  rib. 

Attachment  of  Mnsclee. — To  seven:  the  Stenio-elei<lo-mastoid,  Trapezius. 
Pectoralis  major.  Deltoid,  Subclavius,  Stemo-hyoid,  and  Pktytima. 


The  Scapula. 

The  Scapula  (trxarzduT^,  a  spade)  fonnn  the  back  part  of  the  shoulder.  It  in  a 
larpf  Oat  bone,  triangular  in  sha|ie,  situated  at  the  posterior  aspect  and  *ide  of  the 
thonix,  between  the  first  and  eighth  ribs,  its  posterior  border  or  ba.se  being  about 
an  inch  from,  and  nearly  parallel  with,  the  spinous  process  of  the  vertebne.  [For 
the  study  of  ith  movenu*nts,  see  the  Shoulder-joint.]  It  prewnlji  for  exaniinatii>n 
two  fiurfecea,  three  border?,  and  three  angles. 

The  anterior  surface  or  venter  (Fig.  201)  present**  a  broad  wjncsivity,  the  tinfi- 
Mrttptthr  fusmt.  It  is  niarkoil  in  the  posierif>r  two-thirds  by  several  oblique  ridges, 
vbich  pa.'is  from  behind  oblifpiely  outward  and  upward,  the  anterior  third  being 
MoiK)th.  The  oblit|ue  ridges  give  attachment  to  the  tendinous  intersections,  and  the 
surfaces  between  them  to  the  fli*shy  fibres,  of  the  .Subscapularis  muscle.  The  ante- 
rior third  of  the  fossa,  which  is  smooth,  is  covered  by,  but  does  not  afford  attach- 
ment to,  the  fibres  of  this  muscle.  Tliis  surface  is  separated  from  the  posterior 
bonier  by  a  smooth  triangular  margin  at  the  superior  am!  inferior  angles,  and  in 
the  interval  between  the.^e  by  a  narrow  edge  which  is  often  deficient.  This  marginal 
^Mrfilce  affonls  aiUichnient  throughout  its  entire  extent  to  the  Serralus  uuigniis  mus- 
cle. The  subscapular  fossa  presents  a  transverse  dej>ression  at  its  upper  part,  where 
the  bone  appears  to  be  bent  on  itself,  forming  a  tM>n8iderable  angle,  calk*d  the  «w6- 
nfiuhir  iingft\  thus  giving  greater  strength  to  the  body  of  the  bone  from  its  arched 
rm.  while  the  summit  of  the  arch  serves  to  support  the  spine  and  acromion  y)rocess. 
t  is  in  this  situation  that  the  fos.sa  is  deej>est,  »{*  that  tlie  thickest  part  of  the  Sub- 

pularis  muscle  lies  in  a  line  perpemlicular  to  the  plane  of  the  glenoid  cavity,  and 
must  conscfjuently  operate  most  effectively  on  the  head  of  the  humenis,  which  is 
contained  in  that  cavity. 

The  posterior  surface,  or  dorsum  (Fig.  202),  is  arched  from  above  downward, 
alternately  concave  and  convex  from  side  to  side.  It  is  subdivide*!  uneifually  into 
two  parts  by  the  gf/ine :  tlie  portion  above  the  spine  is  called  the  siipra^ipiutnis 
fottufi,    aiid   tiiat    below    ir   the   iufnurjft'nouit  ffxatt. 

The  Bupraepinous  fossa,  the  smaller  of  the  two,  is  concave,  smooth,  and 
broader  at  the  vertebral  than  at  the  humeral  extremity.  It  affords  attachment 
by  itH  inner  two-thinls  to  the  Suprnspinatus  muscle. 

The  infraspinous  fossa  is  much  larger  than  the  preceding;  toward  its  vertebral 
argin  n  sliallow  concavity  is  se»Mi  at  its  upjter  part;  its  centre  presents  a  promi- 

t  convexity,  wliilst  towjird  the  axilinry  border  is  a  deep  gn>ove  which  runs  from 
the  upper  toward  the  lower  part.  Thi*  inner  two-thirds  of  this  surface  afford  attach- 
ment to  the  Infraspinatus  muscle;  the  outer  third  is  only  covered  by  it,  without 
giving  origin  to  its  fibres.  This  surface  i.s  separated  from  the  axillary  border  by  an 
elevated  ridge,  which  runs  fnjm  the  lower  part  of  the  glenoid  cavity  downward  and 
backward  to  the  [josterior  border,  about  an  inch  above  the  inferior  angle.  Tbe  ridge 
WM'ves  for  the  attjichmenl  of  a  strong  aponrurosis  which  separates  tbe  Infi'aspinatus 
fWira  the  two  Teres  muscles.  The  surface  of  boi»e  between  this  line  and  the  axillary 
border  is  narrow  in  the  up|»er  two-thirds  of  its  extent,  and  traversed  near  iu  centre 
by  a  gn>ove  for  the  passage  of  the  dorsalis  scapula»  vessels;  it  affords  attachment  to 
the  Tere**  minor.  Its  lower  thinl  presents  a  bmader.  .'iomewhat  triangular  surface, 
which  givt5«  origin  to  the  Tt-ri's  major,  and  ovlt  which  the  Latissirnus  dorsi  glides; 
wmirtimes  the  hitter  musrle  takes  origin  by  a  few  fibres  from  this  part.  The  broad 
ind  narrow  portions  of  bone  above  alluded  to  are  separated  by  an  ubliqae  line  which 
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runts  from  the  axillary  border  dowiiwivnl  and  backward :  to  it  is  attache<l  the  aponeur- 
OsL*  seimrating  the  two  Teres  mu.scles  fnnu  eueli  olher. 

The  Spine  Ls  a  promineat  plate  of  bone  which  crosses  obliquely  the  inner  four- 
fifths  of  the  dorsum  of  the  scapula  at  its  upper  part,  and  separates  the  supra-  froni 
the  infn-spinous  fossa.     [It   is  always  easily  felt  directly  under  the  skin,  and  in 
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Leit  ircft[>ula,  pottU'rlur  surfaoo.  or  dursmu. 

muscular  models  is  a  linear  depression  between  the  attachments  of  the  Trapeziui^ 
and  ihe  Deltoid.]  It  eomniences  at  the  verrebriil  border  by  a  smooth  triangular 
suri'ace.  over  which  the  Trajiezius  glides,  erparat^l  from  the  bone  by  a  bursa;  [in 
the  living  model,  wheu  the  muscles  are  calletl  into  action,  this  triangle  is  niarkeii 
by  a  deep  fossa],  and  gradually  becoming  more  elevated  as  it  passes  forwanl,  termi- 
nates in  the  acromion  process,  which  overhangs  the  shoulder-joint.  The  spine  is 
triangular  and  flattened  from  above  dawnward*  its  .tpex  corresponding  to  the  pos- 
terior border;  \\&  base,  which  is  directed  rmtwmd,  to  the  neck  of  tlie  scapula.     It 
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prr<ente  two  surface:*  and  ihret^  )»oriler».  Its  9upenur  9urface  is  concave,  as^istft  in 
fiinnin^r  the  suprajipiunuH  fi»sn,  and  afford.'*  alfaclma'Ut  to  part  of  the  Supra.spiiiatus 
musclr.  lus  inferior  murfttrt'  forriis  part  of  thv  infmspiiious  fossa,  gives  origin  to  ])art 
of  the  InfmspjnatiiH  musck',  and  presents  near  itw  centre  tlie  orifice  of  a  nutrient  canal. 
Of  the  three  borders,  the  anttrior  in  attached  to  the  dortiUMj  of  the  bone;  tUv  jnnttf- 
ri*fr,  or  rr«'*f  of  the  spine,  is  hrond  and  preiw^iits  two  lips  and  an  intervening:  nmjrU 
t«?rval.  To  the  superior  lip  is  attached  the  Trupeziu.-*.  to  the  extent  shown  in  the 
pare.  A  very  rough  tubercle  is  genenilly  seen  (tooiipying  that  portion  of  the  spine 
which  receive.*"  the  insertion  of  the  middle  and  inferior  fibres  of  tliitt  luuscle.  To 
the  inf»*rior  lip,  thnuighout  itit  whole  length,  is  attached  ilie  Dcltttid.  The  inlervid 
UctwtNjn  the  lips  is  also  partly  coverotl  by  the  fibix's  of  these  muscl(*s.  The  cxtrrNftl 
b^tnirr,  the  Hhorte.sl  of  the  three,  is  slightly  concave,  its  edges  thick  and  round,  con- 
tinuous ab(»vc  with  the  under  surface  of  the  Hcnunion  process ;  bchtw,  w  ith  the  neck 
•>f  the  scapula.  The  narrow  portion  of  bone  external  to  this  border  serves  to  eouiiect 
the  AUpra-  and  infra-spinons  fossie. 

The  Acromion  Process,  so  called  fmm  forming  the  summit  of  the  shouMer 
(dx/)oi'^  a  snnnnit  :  thnoi;.  the  shoulder),  is  n  large  and  somewhat  triangular  pnx'css, 
Battened  from  behind  forward,  directed  at  first  a  little  outward,  and  tlien  curving 
frtrward  and  ujtward.  ^o  as  to  overhang  tlie  glenoid  cavity.  Its  nf>ptr  ^urface^ 
directed  upward,  backward,  an*!  oiitwartl,  is  convex,  n)ugli.  and  gives  attachment 
to  some  fibres  of  the  l)eItoi<l  and  the  Platsyma,  and  in  the  rest  of  its  extent  it  is 
snbcutanwuis.  Its  under  xurfat'e  is  smooth  ami  cnncave.  Its  outrr  hortier^  which 
b*  thick  and  irregular,  affords  attachment  to  the  Deltoid  muscle.  Its  iinu-r  mnnjiii^ 
ehorter  than  the  outer,  is  concave,  gives  attachment  to  a  portion  of  the  Trajiezius 
Sbtiscle,  and  presents  about  its  centre  a  small  oval  surl'aco  for  articulation  with  the 
Acromial  end  of  the  clavicle.  Its  aptj-.  which  corresponds  lu  the  point  of  uu^etitig 
of  these  two  borders  in  front,  is  thiti.  and  has  aituched  to  it  the  coruco-acromial 
ligament. 

Of  the  three  borders  or  cost^c  of  the  scapula,  the  superior  is  the  shortest  and 
tJiinnest ;  it  is  conctive,  terminating  at  its  inner  extremity  at  the  superior  angle,  at 
its  outer  extremity  at  the  coracoid  j)rocess.     At  its  outer  part  is  a  deep  semicircu- 
lar notch,  the  aupntttcapular,  Ibrmeil   jiartly  by  the  base  of  the  coracoid  pr(M'esv«<. 
This  nt>tch  is  converted  into  a  fontmen  by  the  trannverse  ligament  [wliich  is  (K;ca- 
^ituially  ossified],  and  serves  for  the  passage  of  the  supra.scapular  nerve.      The 
adjacent  margin  of  the  superior  bonier  affords  att;ichment  to  the  Omo-hyoid  mus- 
cle.    The  erifrnai^  or  ariilan/.  honicr  is  the  thickest  of  the  three.      It  comnu*nces 
above  at  the  lower  luargin  of  the  glouoid  cavity.  at\d  inclines  obli<|uely  tlownward 
and  backward  to  the  inferior  angle.     Immediately  below  the  glenoid  cavity  is  a 
rough   impression,  about  an  inch  in  length,  which  affords  attachment  to  the  long 
bean  of  the  Tricef»s  muscle;   to  this  succeeds  a  longittidinal  groove  whidi  exten(& 
US  far  as  its  lower  third  an<l  affords  <»rigin  to  part  of  the  Subscajtularis   nniscle. 
The  inferior  third  of  this  bonier,  wbieh  is  thiti  ami  sharp,  Her\'es  for  the  attach- 
ment of  a  few  fibres  of  the  Teres  major  behind  and  of  the  Subseajtularis  in  front. 
Tlie  intfrvitl^  ur  vert  eh  ml.  harder,  alsi>  named  the  hatte,  is  (he  buigest  of  the  three, 
and  extends  fi'om  the  superior  to  the  inferior  angle  of  the  hone.     It  is  arched, 
intermediate  in  thickness  between  the  superior  and  the  external  l)onlers.  and  the 
{KirtioD  of  it  al»ove  the  sjdne  is  bent  consiilerabl^^  outward,  so  as  to  form  an  obtuse 
Angle  with  the  lower  part.     The  vertebnd  border  presents  an  anterior  lip,  a  poste- 
rior lip.  and  an  intermediate  space.     The  anterior  lip  affords  attachment  to  the 
terrains   magnus;    the  pogterior  h'p^   to   the   Sujiraspinatus   above   the  spine,   the 
Tnft"aspinatus   btdow ;    the   interval   between   the   tw(»   lijts,  to  the   Levator   anguli 
♦•capulje   above  the  triangular  surface  at   the   coininencement   of  the  spine;    the 
Rhomboideiis  minor,  to  the  edgt*  of  Uiat  surface,  the  Uhomhoideus  major  Wing 
attnrbed  by  means  of  a  fibrous  arch,  connectetl  above  to  the  lower  j>art  of  the  tri- 
angular surface  at  the  base  of  the  spine  and  below  to  the  lower  pari  of  the  poste- 
rior border. 

Of  the  three  angles,  the  ttupen'or^  forme*!  by  the  junction  of  the  superior  ^nd 
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internal  borders,  is  thin,  smooth,  roundetl,  flomewhat  inclineil  ontwanl,  and  gives 

iiltarhmL'iit  Lo  u  ft'W  fibres  of  the  Levator  iinguli  scajnihe  niust-k'.  The  inferior 
anji^le,  thick  and  rough,  is  formed  by  the  union  of  the  vcrtehnil  and  axillary  bor- 
ders, its  outer  surface  affording  atta<?hment  to  the  Teres  major,  and  occasionally  a 
few  fibres  of  the  Latissimus  dorsi.  The  anterior  angle  is  the  thickest  part  of  the 
hone,  and  forms  wliat  is  called  the  hetxd  of  the  scapula.  The  head  presents  a  shal- 
low, pyriform.  articular  surface,  the  glowid  awittf  {)hfjif7j.  a  socket),  whose  longest 
diameter  is  from  above  downward,  and  its  direction  outward  and  forward.  It  is 
broader  below  than  above  :  at  its  apex  is  attache<i  the  long  tendon  of  the  Biceps 
muscle.  It  is  covered  with  cartilage  in  the  recent  state ;  and  its  margins,  slightly 
niised.  give  attachment  to  a  fibro-cartilaginous  structure,  the  <}Unmd  Ugatnevty  by 
which  its  cavity  is  deeitened.  The  neck  of  the  scapula  is  the  slightly  depresses! 
surface  which  surrounds  the  head;  it  is  more  distinct  on  the  posterior  than  on  the 
anterior  surface,  and  below  than  above.  In  the  latter  situation  it  has  arising  from 
it  a  iliick  proinineneo,  tlie  conicoid  process. 

The  Coracoid  Process,  so  chilled  from  its  fancied  resemblance  to  a  crow's  beak 
(jro^ac,  a  crow),  is  a  thick   curved  process  of  bone  which  arises  by  a  hi-oad  baf« 

from  the  upper  part  of  the  neck 
Km.  203 


I 


*f'^ro 


of  the  scapula  ;  it  is  directed  at 
first  upward  an<l  inward :  then, 
becoming  smaller,  it  changes  its 
direction  and  passes  forward  and 
outward.  The  ascending  portion^ 
flattened  from  before  backward, 
presents  in  front  a  smooth  con- 
cave surface,  over  which  passes 
the  Subscapularis  muscle.  The 
•^  horizontal  portion  is  flattened 
2  from  above  downwartl ;  its  upper 
^  surface  is  convex  and  irregular ; 
its  umler  surface  is  smooth  ;  its 
anterior  bonier  is  rough,  and 
gives  attachment  to  the  Pector- 
ulis  minor;  its  posterior  border 
is  also  rough,  for  the  coraco- 
acromial  ligament,  while  the 
apex  is  embraced  by  the  con- 
joined tendon  of  origin  of  the 
short  head  of  the  Bioepa  and  of 
the  Coraco-brachialis.  At  the 
inner  side  of  the  root  of  the 
conicoid  process  is  a  rough  im- 
pression for  the  attachment  of 
the  conoid  ligament,  and  nin* 
y^-^^^  (»  "'"g   from   it  obli(|uely   forward 

,.,       ,  ^    ,      ,  ,  .Unfi^  jjj^j  outward  on  the  upper  sur- 

ri*ii  (»f  the  [tevelupriifiu  of  tht-  Sinpulu.  hv  ^'vvi\  cenlri's:  the    -  i»  ^l     i       •         *   i  .■ 

epi|>h>'!>«9  lexci'pt  om-  u*t  ibp  r(.mrni(i  prW''t^>  oppffir  at  fhjm   lacc  ot  tiic  honzontai  portion  an 
aSS^wen^'-flXyS/r^^  '"*"  ""'"  '"'*'""  "*'*  '^^^"">-'*«'"*'   elevated  ridge  for  the  attachment 

of  the  trapezoid  ligament.  [The 
coracoid  process  can  generally  be  felt  in  the  upper  part  of  the  groove,  between  the 
Pectoralis  major  and  the  Deltoid.] 

Structure. — In  the  bead,  processes,  and  all  the  thickened  parts  of  the  hone  the 
scapula  is  cellidar  in  strncfure — of  a  dense,  compact  tissue  in  tbe  rest  of  its  extent. 
The  centre  and  ujiper  part  of  the  dorsum,  but  especially  the  former,  are  usually  so 
thin  as  to  he  semi-transparent;  occasionally  the  bone  is  found  wanting  in  this  situ- 
ation and  the  adjacent  muscles  come  into  contact. 

Development  (Fig.  203). — By  seven  centres:  one  for  the  body,  two  for  the 
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mracoid  proeww.  two  for  ilie  a<'mmion,'  one  for  the  posterior  honler.  antl  one  lor 
the  inferior  an^Ie. 

Oft^ification  of  the  body  of  tlie  scapula  commences*  about  the  h.h.>odi1  moiitli  of 
fecial  life  by  the  formation  of  an  irregular  (jiiadrilateral  plate  of  bone  immetliately 
behind  the  glenoid  cavity.  This  plate  extends  itself  w>  as  to  form  the  chief  part 
of  the  bone,  the  spine  growing  up  from  its  posterior  surface  about  the  third  month. 
At  liirth  the  chief  part  of  the  scapula  is  osseous  only  the  coraeold  and  acromion 
proresseti,  the  posterior  border,  and  inferior  angle  being  cartilaginous.  About  the 
first  year  afU*r  birth  ossification  takes  place  in  the  middle  of  the  coracoid  process, 
vhich  usually  bi*comes  joined  with  the  rest  of  the  bone  at  the  time  when  the  other 
centres  make  their  appearance.  Between  the  fifteenth  and  tieventecnth  years  ossifi- 
cation of  the  remaining  centres  takes  place  in  cpiick  succession,  and  in  the  following 
order :  firsts  near  the  base  of  the  acromion  and  in  the  root  of  the  coracoid  ])roce88, 
the  latter  appearing  in  the  form  of  a  hnrnd  scale;  secondly,  in  the  inferior  itngle 
and  contiguous  pait  of  the  posterior  border;  thirdly^  neiir  the  extremity  of  the 
•cromion  ;  fourthly,  \u  the  p^^teri^r  border.  The  acromion  proeeas,  besides  being 
farmed  of  two  separate  nuclei,  has  its  baise  formed  by  an  extension  into  it  of  the 
Centre  of  ossification  which  belongs  to  the  spine,  the  extent  of  which  varies  in  dif- 
ferent ca*;es.  The  two  separate  nuclei  unite,  and  then  join  with  the  extension  car- 
ried in  from  the  spine.  These  various  epiphyses  b«'onie  joined  to  the  bone  between 
the  ages  of  twenty-two  and  twenty-five  years.  Sometimes  failure  of  uninn  between 
the  acromion  process  and  spine  occurs,  the  junction  being  effected  by  fibrous  tissue 
or  by  an  imperfect  articulation ;  in  some  cases  of  supposed  fracture  of  the  acromion 
with  ligamentous  union  it  is  probable  that  the  detache*!  segment  was  never  united 
to  iho  rest  of  the  bone. 

Arttculations. — With  the  humerus  and  clavicle. 

Attachment  of  Muscles. — To  eighteen  :  to  the  anterior  surface,  the  Subscapu- 
Isris:  posterior  surface,  Supraspinatus,  Infraspinatus:  spine,  Ti-apezius,  Deltoid; 
superior  border.  Omo-hyoid;  vertebral  border,  Serratus  ujagnus.  Levator  anguli 
seapulse.  Rfaomboideus  minor  and  major;  axillary  border,  Triceps,  Teres  minor, 
Teres  major;  glenoid  cavity,  long  bead  of  the  Biceps;  conic*jid  process,  short  bead 
of  the  Biceps,  t'oraco-brachialis,  Pectoralis  minor;  acnuuion  process,  the  Plalvs- 
nia  ;  and  to  the  inferior  angle,  occasionally  a  few  fibres  of  the  Latissimus  dorsi. 

The  Humerus. 

The  Humerus  is  the  longest  and  largest  bone  of  the  upper  extremity ;  it  pre- 

tUt  for  examination  a  shaft  and  two  extremities. 

The  Upper  Extremity  is  the  largest  part  of  the  bone ;  it  presents  a  rounded 
head,  joined  to  the  shaft  by  a  constricted  portion,  called  the  neck,  and  two  other 
etuipences,  the  ffn^afer  mtd  hniter  tuberositie»  (Fig.  204). 

The  head,  nearly  hemispherical  in  form,'  is  directed  upward,  inward,  and  a 
little  backwanl;  its  surface  is  smooth,  coate<]  with  cartilage  in  the  recent  state, 
and  ariiculateM  with  tlie  glenoid  cavity  of  the  scapula.  The  circunderence  of  ite 
articular  surface  is  slightly  constricte<i,  and  is  termed  the  anntoviiail  neck,  in  con- 
tradistinction to  the  constriction  which  exists  below  the  tuberosities.  The  latter 
is  called  the  »ur<fical  ?u'rk.  from  its  often  being  the  seat  of  fnicturo.  [The  stnytcal 
head  nf  the  bone,  as  it  should  be  named,  consists  of  the  anatomical  head  and  neck 


'  Anatomists  are  not  acreed  as  to  the  number  nf  centres  of  owifioation  for  the  coracoid  imd  acro- 
mion pfi'cesiMft'.  Huiiiphrv  tleM^il'eti  one  only  for  encli  priK-ewt;  t'riiveilliier  gives  one  for  llie  cora- 
roid  And  two  for  the  iirntiiiinn ;  Thnne  inaken  two  for  the  I'timeuid,  and  two,  MtiiielimcH  three,  ftir  the 
ai'ftitnion ;  nnd  I^lard  r^tAtes  llmt  in  some  ineianceu  the  coracoid  has  three  eenlrefi.  ndditionnl  ones 
Itring  forme*!  Im'IIi  for  the  a|»eJt  and  the  hat*  of  the  process. 

'  Tltoiiph  the  head  ip  nenrly  heniisphpriml  in  form.  ilB  niarf^in,  as  ProffsHor  Hnrnfltry  hna  shown, 
i*  by  no  means  a  true  circle.  Ita  creiitevi  nienfliirement  'm^  fnnn  the  lop  *)i  the  hicipiial  ffnmve  in  a 
direction  downward,  inward,  and  hackward.  ITence  it  follows  that  the  BTeateat  elevation  of  the  arm 
nn  be  obtuineil  by  rolling  the  articular  surface  iu  this  direction — that  ii>  to  sar,  obliquely  upward, 
DOCwBid,  mad  forvurd. 
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and  the  two  tuberoaitie-s.J  Tt  sliouM  be  reraembereil,  however,  that  fracture  of  ihe 
aiuitomira!  twrk  dots  soinetiuiE's,  iboujrh  rarely,  occur. 

Tlie  anatomical  neck  i.-^  oblii|tu>ly  directed*  forming  an  obtu.se  angle  with  the 
shaft.  It  is  more  distinctly  nmrkfd  in  the  lower  half  of  its  circumference  than  in 
the  npper  half,  where  it  preponts  a  narrow  groove,  .'*cpnratiug  tlie  head  from  the 
tuberosities.  lt.s  circiiraference  afTord.M  attachment  to  the  capsular  ligament,  and  is 
perforat^^d  by  niimermis  va<cidar  foramina. 

Tlie  greater  tuberosity  is  sittmte<i  on  the  outer  side  of  the  head  and  les.wr 
tubonxsity.  its  upper  .suHace  i.-*  rounded  and  marked  by  three  Hat  fncels,  separated 
bv  two  slight  rid;;e^ :  the  anterior  facet  gives  atrachnienT  to  the  tendon  of  ihe 
Snpraspinaturt ;  the  middle  one,  to  the  Inrraspiuatiis ;  thi'  posterior  facet  and  the 
shaft  of  the  bone  below  it,  to  the  Teres  minor.  The  outer  suHace  of  the  gre«t 
tuberosity  is  convex,  rough,  and  continuous  with  the  outer  side  of  the  phaft. 

The  lesser  tuberosity  is  more  prominent,  ulthougli  smaller,  than  the  greater: 
it  is  situated  in  front  nf  the  head  ami  is  directed  inwaid  ;ind  forward.  Its  summit 
present*^  a  prominent  facet  for  tlie  itisertimi  of  the  tendon  of  the  Subscapularis 
muscle.  The  tubenisities  arc  separated  fi-om  one  another  by  a  deep  groove,  the 
bii'i'pit'ti  ifi'ootH'^  so  ealleil  from  its  lodging  the  long  tendon  of  the  Bieepts  muscle. 
with  which  runs  a  branch  of  the  anterior  circumtlex  artery.  It  commences  above 
between  the  two  tuborasities,  pass(^s  4iblii|uely  downwanl  and  a  little  inward,  and 
UM-minates  at  the  juncticm  of  the  upper  with  the  middl*'  third  of  the  })one.  It  is 
deep  and  narrow  at  the  corameucement.  ami  becomes  .•^luilbi^v  and  a  little  broader  as 
it  descends.  [Its  borders  are  calletl.  res])ectively,  the  fintenr>r  and  rhe  posterior 
bicipital  rui'jes.^  In  the  recent  stale  it  is  exivcred  with  a  thin  layer  of  cartilage, 
lined  by  a  prolongation  of  the  .synovial  membnuie  of  the  shoulder-joint,  and  receives 
part  of  the  teutloiiS  of  insertion  of  the  Latissimus  dorsi  and  Pectoralis  major  mus- 
clcs.^ 

iTlie  two  tuberosities  and  the  bicipital  grix>ve  can  be  well  felt  in  the  living 
el,  unless  he  be  very  fat  or  muscular.] 

The  shaft  of  the  humerus  is  alnnist  cylindrical  in  the  upper  half  of  its  extent, 
prismatic  and  tlatt^netl  below,  and  jiresentij  three  borders  and  three  surfaces  for 
examination. 

The  anterior  border  runs  from  the  front  of  tlie  great  tuberosity  above  to  the 
coronoid  dejiression  below.  se])a?*atiMg  the  internal  from  the  external  surface.  It» 
upper  part  is  very  pnuninent  and  rough,  and  forms  the  outer  lip  of  the  bicipital 
groove.  It  is  sometimes  calked  the  fft't'fitmf  rtdt^i\  and  serves  for  the  attachment  of 
the  ten<ion  of  the  Pectoralis  major.  About  its  centre  it  forms  the  anterior  boundary 
of  the  rough  deltoid  imj>ressiuu  ;  below,  it  is  smooth  and  rounded,  affording  attach- 
ment to  the  Brachialis  aniicus. 

The  external  border  runs  from  the  back  part  of  the  greater  tuberosity  to  the 
external  condyle,  and  separates  the  external  From  the  posterior  surface.  It  is 
rounded  and  indistinctly  marke<l  in  its  upper  half,  serving  for  the  attachment  of 
the  externa]  head  of  the  Triceps  muscle;  its  centre  is  traversed  by  a  broad  hut 
shallow  nbli(|ue  depression,  the  mujtt^uio-Hpirnf  tfroovf  ;  its  lower  part  is  marked  by 
a  proluiueni  rough  margin,  a  little  curved  from  behind  forward  [the  external  con- 
thfloid  ridijc^.  which  presents  an  anterior  lip  for  the  atljichment  of  the  Supinatxir 
httigns  above  and  Extensor  carjii  radialis  lon^jior  below,  a  posterior  Up  for  the  Tri- 
ceps, and  an  interstice  for  the  attaehuii'iit  of  the  exiernal  intenuusculnr  septum. 

The  internal  border  extends  frotn  tlie  lesser  tuberosity  to  the  inti-rnal  condyle. 
Its  upper  third  is  marked  by  a  pnmiineiit  ridge,  forming  the  inner  lip  of  the 
bicipital  groove,  and  gives  attachment  from  above  downward  to  the  tendons  of  the 
Latissimus  dorsi.  Teres  major,  and  part  of  the  origin  of  the  inner  head  of  the  Tri- 
ceps. About  its  centre  is  a  rough  ridge  for  the  attachment  of  the  Coraco-brachia- 
lis,  and  just  below  this  is  seen  the  entrance  of  the  rmtnent  canal,  directed  down- 
wanl, Sometimes  there  is  a  second  canal  higher  up.  which  takes  a  similar  direc- 
tion. The  inferior  third  of  this  border  is  raiseil  into  a  slight  ridge,  which  becomes 
very  prominent  below   [the  inlenial  condyloid  ridtj^''^-^  it  presents  an  anterior  lip 
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for  the  attachment  of  the  Brachiuliti  auticnsi,  a 
posterior  lip  for  the  internal  head  of  the  Triceps, 
and  un  intennediate  spare  for  the  internal  intcr- 
nnis(Mdar  pcptmn. 

The  external  surface  is  direeied  outward 
uhove,  where  it  is  smooth,  rounde<],  and  covcre<l 
by  the  Deltoid  mtiscle;  forward  and  outward 
helow,  where  it  is  slightly  connive  from  ahnve 
downward,  and  gives  orit^in  to  pint  «d*  the  Hra- 
ehialis  auticus  miiKcle.  Ahout  the  middle  of 
this  sui-face  i»  seen  a  rough  trian>;ular  im]treft- 
8ion  for  the  insertion  c.  The  Deltoid  inu.scle, 
and  below  it  the  miisculo-spiral  groove,  directed 
cdiliquely  frtjni  behind,  forwanl,  and  downward, 
and  transmitting;  the  musculo-spirnl  nerve  and 
superior  pndunda  artery. 

The  internal  surface,  less  extensive  than 
the  external,  is  directed  inward  above,  forward 
and  inward  helow;  at  its  upi>er  part  it  is  nar- 
row and  forms  the  bicipital  groove.  The  mid- 
dle pitrt  of  this  stirface  is  slightly  rough  for  the 
aitacfiniL-nt  of  tlie  Coruro-brachiidis ;  it.-^  lower 
part  is  smooth,  concave,  and  gives  attachment 
to  the  Brachialis  anticus  muscle.' 

The  posterior  srirface  (Fig.  -05)  appears 
pomewhat  twisted,  sn  that  its  upper  part  is 
dirt'('tefl  a  little  inward,  its  lower  ymrt  back- 
ward anil  a  little  oiuward.  Nearly  the  whole 
of  (bis  surface  is  fovered  by  the  external  and 
internal  heatLs  of  the  Triceps,  the  former  of 
which  is  attached  (o  its  upper  and  outer  part, 
the  latter  to  its  inner  and  hack  part,  the  two 
bfing  HepiuiLted   by   the  museulospinil  gnnive. 

Tlic  Lower  Extremity  is  flattened  from 
before  backward,  and  curvwl  slightly  forward; 
it  terminates  beh>w  in  a  broa<i  articular  sur- 
face wliieh  is  divided  into  two  parts  by  a  slight 
ri'tge.  Pn»jecting  un  either  .side  are  the  external 
and  internal  condyles.     The  articular  surface  e.x- 

'  A  Hinall,  h(ink-*lin|»c(l  prooet*  of  l»one.  vnryiiig  from 
one-lenlh  lo  tlirec-qiiarlertt  of  ait  im*li  in  leii^flh,  is  nt»t 
iinfroiiuently  fniind  pr^jectinp  fmni  die  inner  mirfntv  of 
the  shaft  of  the  hiinienis  two  indit»  above  the  intenuU 
cnnilyle.  It  in  curved  Himnwanl,  fitrwiinl,  Am)  inwiinl,  and 
ili*  pointe<l  esireanty  i»  oonneoU'*!  («» the  inieniul  U.nler. 
jiittl  aht>vc  \\\v  inntr  enmiyU',  hy  »  lijjiiiiieiil  or  ti)inHt» 
f>nn(l,  r«mi|iIetinK  .in  arrh  ihrrHipli  which  l\w  n)»lian 
nerve  nm!  hrarhi:il  artery  pnse  when  ihew  Btructnre« 
deviate  from  their  iijiiinl  c<inrN.'.  Sonielirnest  the  nerve 
ainne  is  transniitle«1  (hritiigh  il,  or  the  m-rve  may  Xni 
netH^imnonied  by  ilu-  iilnnr  intenisKe-ms  artery  in  cases 
of  high  divittinn  <if  the  hnu-hinl.  A  well-marked  nEroove 
is  tioimny  fiHind  l>ehjmi  the  |in>cc'w  in  which  the  nerve 
ami  nrterv  are  Indeed.  Thife  space  is  analok'^>UH  t<i  the 
Kiipnicttndvlciid  fornmen  in  inuny  aniiiinlN,  :iml  prolnhlr 
M*rves  in  (Jiern  In  jirotect  tl*e  nerve  and  nrterv-  fmni  com* 
prcNiion  during  the  iHintnioti'^m  of  the  iniiM-leA  in  thii 
region.  A  detailed  account  of  this  prncefw  is  given  by 
I>r.  Stmlhen*  in  his  Atmtnmiml  ami  t'h%tn'uJo^inil  Ofc«mti- 
(!<««,  p.  202.  An  accespory  fwirtion  oIT  the  f Vrnco-bm- 
ehiaiis  muscle  is  fre'tnently  connecletl  with  this  pnx^s*, 
according  to  Mr.  J-  \Vi»*id  'JnttriuU  i>J  Anutamy  nna  /%y«j> 
ofoyi/,  No.  I.  Nov..  I8tW.  p  47). 
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tendft  a  little  lower  than  the  condyles,  and  is  curved  slightly  forward,  ho  as  to  occupy 
the  more  anterior  part  of  the  bone ;  its  greatest  breadth  is  in  the  truusverse  diumcltr, 
Atid  it  is  obliquely  directed,  so  that  it*(  inner  extremity  occupies  a  lower  level  thtm  ihe 
ilHiter.  The  outer  portion  of  the  articular  surface  pre^nts  a  smooth  rounded  eminence 
prliich  has  received  the  name  of  the  capiteifum,  or  radial  head  of  the  humerus;  it 
prticuiaies  with  the  eup-shapeti  deprei^siou  on  the  head  of  the  nidiu^,  and  is  limited 
to  the  front  and  luw^r  part  of  the  bono,  not  extending  as  far  back  as  the  other  por- 
tion of  the  articular  surface.  On  the  inner  side  of  this  eminence  is  a  shallow  groove 
in  which  is  received  the  inner  margin  of  the  head  of  the  radius.  The  inner  portion 
of  the  articuhir  surface,  the  trochlear,  present*  u  deep  dej)re.ssion  between  tw(»  well- 
markeil  honlers.  This  surt'ace  is  convex  from  before  backward,  concave  from  side 
to  fiide,  and  occupies  the  anterior,  lower,  and  posterior  parts  of  the  bone.  The 
external  border,  less  prominent  than  the  internal,  corresponds  to  the  interval 
h^rtween  the  radius  and  the  ulna.  The  internal  border  is  thicker,  more  prominent, 
ai]il  consequently  of  greater  length  than  the  external.  The  grooved  portion  of  the 
■rticular  stirface  fit**  accurately  within  the  greater  sigmoid  cavity  of  the  ulna;  it  is 
l»n34»iler  and  deeper  on  the  posterior  than  on  the  anterior  aspect  nf  the  bone,  and 
is  inclined  obH<|iieU'  from  behind  forward  and  from  without  inward.  Above  the 
back  part  of  the  trochlear  surface  is  a  deep  triangular  depression,  the  oh't-ratton 
foMta^  in  which  is  received  the  summit  of  the  olecranon  |)roce«s  in  extension  of  the 
fonm-Qi.  Above  the  front  part  of  the  trochlear  surface  is  seen  a  smaller  depression, 
the  roronoid  foam.,  which  receives  the  coronoid  process  of  the  ulna  during  flexion 
of  the  forearm.  These  fossae  are  separate*!  from  one  another  by  a  thin  transparent 
lamina  of  bone,  which  is  sumetinu-s  perforated,  forming  the  nuyratrochlear  foramm  ; 
thf*ir  upper  margins  afford  attachment  to  the  anterior  and  posterior  ligaments  of  the 
plfHiw-joint,  and  they  are  lined  in  the  recent  state  by  the  s\'novial  membrane  of  this 
articulation.  Above  the  front  part  of  the  radial  tuberosity  is  seen  a  slight  depres- 
non  which  receives  the  anterior  border  of  the  head  of  the  radius  when  the  forearm 
Is  strongly  flexwi.  The  external  rondtfh.  is  a  small  tubercular  eminence,  le-^s  prom- 
inent than  the  internab  curved  a  little  forward,  and  giving  attachment  to  the  exter- 
nal latenii  ligament  of  the  elbow-joint  and  to  a  tendon  common  to  the  origin  of  some 
of  the  extensor  and  supinator  muscles.  The  internal  condyle,  larger  and  more 
prominent  than  the  external,  is  dire<'ted  a  little  backwanl :  it  gives  attachment  to 
the  iniermil  lateral  ligament,  to  the  Pronator  radii  teres,  and  to  a  tendon  common 
to  the  oriiiin  of  si>me  of  the  flexor  muscles  of  the  foreann.  The  ulnar  nerve  runs 
in  a  groove  at  the  back  of  the  internal  condyle  or  between  it  and  the  olecranon 
pnx'ess.  These  eminences  are  directly  contijmous  above  with  the  external  and 
internal  borders  [/,  e.  the  externjd  and  internal  Muj^rarondt/loid  r/rf^f«].  The  great 
pr»)minenee  of  the  inner  one  rentiers  it  more  liable  to  fracture. 

Structure. — The  extremities  consist  of  cancellous  tissue  covered  with  a  thin 
compact  layer;  the  shaft  is  eompose<l  of  a  cylinder  of  compact  tissue,  thicker  at 
the  centre  than  at  the  extremities,  and  hollowed  out  by  a  large  metlnllary  canal, 
which  extends  along  its  whole  length. 

Development. — By  seam  centres  (Fig.  200) :  one  for  the  shafl,  one  for  the 
hcJid,  one  for  the  tuberosities,  one  for  the  radial  head,  one  for  the  trochlear  ]>ortion 
of  the  articular.surface,  and  one  for  each  condyle.  The  nucleus  for  the  shaft  appears 
near  the  centre  of  the  bone  in  the  eighth  week,  and  soon  extends  toward  the  extrem- 
ities. At  birth  the  humerus  is  ossifietl  nearly  it»  its  whole  length,  the  extremities 
rrmainiug  cartilaginous.  At  the  beginning  of  the  second  year  ossification  com- 
mences in  the  head  of  the  bone,  and  during  the  third  year  the  centre  for  the  tube- 
rosities makes  \t»  appearance,  usually  by  a  single  ossific  point,  but  sometimes, 
according  to  B^clard.  by  one  for  each  tuberosity,  that  for  the  lesser  being  small 
and  not  appearing  until  af^er  the  fourth  year.  By  the  fifth  year  the  centres  for  the 
head  and  tuberosities  have  enlarged  and  become  joined,  so  aa  to  form  a  single  large 
epiphysis. 

Ille  lower  end  of  the  humerus  is  developeil  in  the  following  manner :  At  the  end 
of  the  second  year  ossification  commences  in  the  radial  portion  of  the  articular  sur- 
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face,  and  from  this  point  extends  inward,  so  as  to  fonn  the  chief  part  of  the  artic- 
ular end  of  the  bone,  the  centre  for  the  inner  part  of  the  nrticiilaa*  surface  not 

appearing  until  ahont  tlie  age  of  twelve.  Os- 
sification comnK'Uces  in  the  internal  condyle 
aljoui  the  fiflii  yt'jir,  and  in  the  extenml  one 
not  until  about  the  thirteenth  or  fourteenth 
year.  Ahout  the  sixteenth  or  seventeenth 
yejir  the  outer  condyle  and  both  portions  of 
the  articulating  !*urface  (having  already  join- 
ed) unite  with  the  .shaft;  at  the  eighteenth  ye:ir 
the  inner  condyle  becomes  joined,  whilst  the 
upper  cfiiphysis,  although  the  first  formiMl,  ia 
not  united  until  ahout  tlie  twentieth  year. 

Articulatioua. — With  the  glenoid  cjivity 
of  the  Hcapula  and  with  the  ulna  and  radius. 
Attachment  of  Muscles. — To  twenty- 
five:  to  the  greater  tuherositv,  the  Supraspi- 
nalus,  Infi"atfpinatu8,  and  Teres  minor;  to 
the  lesser  tuberosity,  the  Subscapularis;  to 
the  anterior  bicipital  ridge,  the  Pectoralis 
major;  to  the  posterior  bicipital  ridge  and 
groove,  the  Latissiimis  dorsi  an<l  Teres  ma- 
jor; to  the  shaft,  the  Deltoid,  Coraco-bra- 
chinlis,  Drnchialis  anticus,  external  and  in- 
ternal heads  of  the  Tricejw,  Subanconeus;  to 
tht*  interna!  condyle,  the  Pronator  radii  teres 
iiud  common  tendon  of  the  Flexor  carpi  ra- 
dialiy,  Palmarirt  longus.  Flexor  digitorum  sub- 
limis,  and  Flexor  carpi  ulnaris ;  to  the  exter- 
nal fondyloiil  ridge,  the  Supinator  longus  and 
Exten-ior  carpi  radialiH  lorigior;  to  the  ex- 
ternal condyle,  the  common  tendon  of  the 
ExtenM>r  carpi  radiali.s  brevior,  Extensor 
communis  digitonim,  Extensor  minimi  digiti,  and  Extensor  carpi  ulnaris  and  Supi- 
nator brevis ;  to  the  back  of  the  extemaf  condyle,  the  Anconeus. 
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PUn  of  the  OcTcIopmunt  of  the  Humeraa.  by 
wvcn  ceotrea. 


The  FoREiARM. 

The  Porearm  is  that  portion  of  the  upper  extremity  which  is  situated  between 
the  elbow  and  wrist.    It  ia  composed  of  two  bones,  the  ulna  and  the  radius.    [These 


[Fio.  207. 


Angle  at  Elbowx. 


Angle  at  Knc«a.1 


bones  are  artieuhitcil  with  the  humerus,  not  in  a  straight  line,  but  at  an  angle  of 
about  ten  degrees,  so  that  when  the  hands  are  turned  with  the  palms  forward  (supi- 
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nation)  rhe  two  upper  arras  urc  vertical  and  parallel  with  each  other  and  with  the 
is  of  the  rrunK,  but  the  forearms  diverge.  This  unifle  at  the  elbow  abould 
'^mlwavH  be  borue  in  mind  in  examining  for  fnictures  and  dislocations  and  in  apjdy- 
inj*  bplintd  to  the  arm  and  forearm  in  eupination.  In  pronation  the  angle  dis- 
appears, the  han<l  being  swung  over  to  the  inside.  At  the  knee  a  similar  angle 
of  about  tc-n  degrees  exists,  but  there  the  thighs  are  convergent  and  the  logs  (tibise) 
are  vertical  (Fig.  liOT).'  No  Joint  will  better  repay  careful  and  minute  study  in  the 
living  model,  iw  most  of  the  bony  jioints  detfcribed  below  are  acce-snible  to  touch  and 
measurement — a  matter  of  the  uttuost  importance  in  injuries  at  or  near  this  joint.] 


The  Ui-na. 

The  Ulna  (Figs.  208,  209),  ko  called  from  its  forming  the  elbow  (w^^pjy),  is  a 
long  bone^  prismatic  in  fonii.  filaced  at  the  inner  ."tide  of  the  forearm,  parallel  with 
the  radim*.  It  is  the  lai*ger  an<I  longer  of  the  two  bones.  Its  upper  extrenuty,  of 
gricat  thickness  and  strength,  forms  a  large  part  of  the  articulation  of  the  elbow- 
joint  ;  it  diminishes  in  yize  from  abi»ve  downward,  itH  lower  extremity  being  very 
small  and  exclude<l  from  the  wrist-joint  by  the  interponition  of  an  iiiterartieulur  fibro- 
cartilage.      If  \^  divisible  into  a  ?haFt  and  two  extremities. 

The  Upper  Extremity,  the  strongest  jjart  of  the  bone,  ]ire8ents  for  examination 
two  large  curvcil  processes,  the  olcci*Hnon  process  and  theeoronoid  process;  and  two 
ciiocave  articular  cavities,  the  greater  and  le^^er  sigmoid  cavities. 

The  Olecranon  Process  (co^e^jj,  elbow;  xftdi^oi/,  head)  is  a  large,  thick,  curved 
rminence  ^lituated  at  the  upper  and  back  part  of  the  ulna.  It  rises  somewhat  higher 
tiiaii  the  cornnoid,  and  is  curved  forward  at  the  suminit  so  as  to  present  a  prominent 
tip*  its  ba'^e  being  contracted  where  it  joins  the  shaft.  This  is  the  narrowest  jiart 
of  the  upper  end  of  the  uluu,  and  consemientlv  the  most  usual  seat  of  fracture. 
The  posterior  surface  of  the  olecniuon,  directed  backward,  is  triangular,  smooth, 
mibciitaneous,  and  covered  by  a  bursa.  Its  upper  surface,  directed  njiwnrd.  is  of  a 
ouadrilateral  form.  marke<l  behind  by  a  rough  impression  for  the  attachment  of  the 
Tric<'ps  muscle,  and  in  front,  near  the  margin,  by  a  slight  transverse  groove  for  the 
attachment  of  part  of  the  posterior  ligament  of  the  elbow-joint.  Its  anterior  sur- 
face is  smooth,  concave,  covered  w  iih  cartihige  in  the  rei-ent  state,  and  forms  the 
upper  and  back  part  of  the  great  sigmoid  cavity.  The  lateral  borders  present  a 
continuation  of  the  same  groove  that  was  seen  on  the  margin  of  the  superior  sur- 
p;  they  serve  for  the  attachment  of  ligaments — viz.  the  back  part  of  the  inter- 
lateral  ligament  internally,  the  posterior  ligament  externally.  To  the  inner 
•der  is  also  attached  a  part  of  the  Flexor  carpi  ulnaris,  while  to  the  outer  border 
attached  the  Anconeus. 
The  Coronoid  Process  {xoooivr^,  anything  hooked  like  a  crow's  beak  [and  £?(?oc, 
like])  is  a  rough  triangular  4'nnnence  of  bone  which  projects  horizontally  forward 
from  the  upper  and  front  [tart  of  the  ulna,  forming  the  lower  part  of  the  great  sig- 
loid  cavitv-  Its  base  is  continuous  with  the  shaft  and  of  considerable  strength,  so 
inch  so  that  fracture  of  it  is  an  accident  of  rare  occurrence.  Its  apex  is  jtointed, 
slightly  cnrverl  upward,  and  received  into  the  coronoid  depression  of  the  humerus 
in  flexion  of  the  foreann.  Its  upper  surface  is  smooth,  concave,  and  forms  the 
lower  part  of  the  great  sigmoid  cavity.  The  under  surface  is  concave,  and  marked 
internally  by  a  rough  impression  for  the  insertion  of  the  Brachialis  anticus.  At  the 
junction  of  this  surface  with  the  shaft  is  a  rough  ctninence,  the  tuhfrcle  of  the  itlna^ 
\T  the  attachment  of  the  oblifpic  ligament.  lis  outer  surface  presents  a  narrow, 
ihlong,  articular  depression,  the  h'»m'r  aicfinfml  cavity.  The  inner  surface,  by  its 
»romincnt  free  margin,  serves  for  the  attachment  of  part  of  the  internal  lateral 
Igament,  At  the  front  part  of  this  surface  is  a  small  roundeil  eminence  for  the 
Itachment  of  one  head  of  the  Flexor  digitorum  sublimis;  behind  the  eminence,  a 
■pression  for  part  of  the  origin  of  the  Flexor  profundus  digitorum ;  and.  descend- 

'  The  angles  at  the  elbow  and  the  knee  should  be  ten  degrees,  but  arc  exaggerated  to  emphasize 
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ing  from  the  eminence,  a  ridge  which  gives  attachment  to  one  hend  of  the  Pronator 
nii  tcre.".  Occasionally,  the  Flexor  longus  pollicis  arises  from  the  lower  part  of 
ihenironoi*!  process  hy  a  rouiKltHl  hnndlo  of  muscular  fihrej*. 

Tilt'  Greater  Siermoid  Cavity,  so  called  i'mm  itn  iv^emhlanoe  to  the  ohl  shape 
of  tJH?  if  reek  letter  1\  is  a  semilunar  depression  of  large  size  formed  hy  the  olei-ra- 
mm  sflii  coronoid  procesjies,  and  serving  for  articulation  with  the  trochlear  surfiice 
of  the  hnmenis.  Ahout  the  uuihile  of  either  hitcral  border  of  thifj  cavity  is  a  notch 
*hich  coDtract£i  it  somewhat  and  serves  to  indicate  the  junction  of  the  two  j»r<3CL»ss»»s 
f»f  which  it  is  fonneil.  The  cavity  is  concave  from  ahove  downward,  and  divided 
into  two  hiteral  parts  hy  a  smooth  elevnle<l  ridge  which  runs  from  the  summit  of  the 
nlwranon  to  the  tip  of  the  coronoid  process.  Of  these  two  portions,  the  internal  is 
th»'lari!or:  it  is  slightly  concave  tninsversely,  the  external  portion  being  convex 
ifM;V(\  slightly  concave  helow. 

The  Leeaer  Siermoid  Cavity  in  a  naiTow.  oblong,  articnlnr  depression  placed 
on  the  outer  side  of  tho'coronoirl  process  an<l  serving  for  articulation  with  the  head 
of  the  radiuH.  It  is  concave  from  before  backward,  and  its  extremities,  which  are 
prominent,  serve  for  the  attacliment  of  the  orbicular  ligament. 

The  ehaft  is  prismatic  in  form  at  its  u|)per  part,  and  curved  from  behind  for- 
iffard  jm<i  from  within  outward,  so  as  to  be  convex  behind  and  externally;  its  cen- 
iralpart  in  quite  straight,  its  lower  part  rounded,  smooth,  and  bent  a  little  outward; 
it  tapers  gradually  from  above  downward,  and  presents  for  examination  three  bor- 
dvm  and  three  surfaces. 

The  anterior  border  commences  above  at  the  prominent  inner  angle  of  the 
wronoid  pnx'ef*s.  and  terminates  below  in  front  of  the  styloid  process.  It  is  well 
marke<l  aliovc,  snuKith  and  rounde<l  in  the  middle  of  its  extent,  and  affords  attach- 
ment to  the  Flexor  profundus  digitorum :  its  lower  fourth,  hounded  by  an  oblique 
rid^t\  serves  for  the  attachment  of  the  Pronator  (juadratus.  It  separates  the  ante- 
rior from  the  internal  surface. 

The  posterior  border  commences  above  at  the  apex  of  the  triangular  surface  at 
the  back  part  of  the  olecranon,  and  terminates  below  at  the  back  j)art  of  the  styloid 
process;  it  is  well  marked  in  the  upper  three- fourths,  and  gives  attachment  to  an 
aponeurosis  common  to  the  Flexor  carpi  uluari.s,  the  Extensor  carpi  ulnaris,  and 
tlie  Flexor  profundus  digitorum  muscles;  its  lower  fourth  is  smooth  and  roundetl. 
This  border  separates  the  internal  from  the  posterior  surface.  [It  is  subcutaneous, 
an<i  can  be  readilv  felt  throughout  the  entire  length  of  the  bone — ^a  point  of  great 
value  in   inj?jrios.J 

The  external  or  interosseous  border  commences  above  by  two  lines,  which 
converge  one  from  each  extremity  of  the  lesser  sigmoid  cavity,  enclosing  between 
them  a  triangular  space  for  tlie  attachment  of  part  of  the  Supinator  brcvis,  and 
terminates  below  at  the  middle  of  the  head  of  the  ulna.  Its  two  middle  fourths  are 
very  pronunent,  and  serve  for  the  attachment  of  the  interosseous  membrane ;  its 
low«r  fourth  is  smooth  and  rounded.  This  border  separates  the  anterior  from  the 
posterior  <uifarc. 

The  anterior  surface,  mucli  broader  above  than  below,  is  concave  in  the  upper 
three-foiuihs  of  its  extent,  and  affords  attachment  to  the  Flexor  profundus  digitf*- 
mm;  its  lower  fourth,  also  cijucave,  to  the  Pronator  quadi-atus.  The  lower  fourth 
is  »epftnite<l  from  the  remaining  jjortion  of  the  bone  by  a  prominent  ridge  directed 
obliiitielv  from  above  downward  and  inwanl :  this  ridge  marks  the  extent  of  attach- 
ment of  the  IVonatiir  above.  At  the  junction  of  the  upper  with  the  middle  third 
of  the  bone  i<  the  nutrient  cflnal.  dii'ecteil  o}»liquely  upward  and  inward. 

The  posterior  sur&oe,  directed  backward  and  outward,  is  broad  and  concave 
above,  somewhat  narrower  and  convex  in  the  middle  of  its  course,  narrow,  smooth, 
and  rounded  below.  It  presents  above  an  ohliquf  ridge  which  runs  frtkm  the  pos- 
^lerior  extremitv  of  the  leaser  sigmoid  cavity  dttwnward  to  the  posterior  bonier;  the 
triangular  surface  above  this  ridge  receives  the  insertion  of  the  Anconeus  muscle, 
whilst  the  ridge  itself  affonL^  attachment  to  the  Supinator  brevis.  The  surface  of 
bone  below  this  b  subdivided  by  a  longitudinal  ridge,  sometimes  called  the  perpen 
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\r  line,  into  two  parts :  the  internal  part  i«  smooth,  concave,  and  gives  origin 
to  (oeeviobally  is  merely  covered  by)  the  Extensor  carpi  ulnaris;  the  external  por- 
tion, wider  and  nmgher,  gives  attachment  frooj  above  downward  to  part  of  the 
Supinator  brevis,  the  ExteJisor  opgis  metacarpi  pollicis,  the  Extensor  Bccundi  inter- 
Tiotlii  [K)nicis.  and  the  Extensor  indicis  tnuscles. 

The  internal  surface  is  broad  and  concave  above,  narrow  and  convex  below. 
It  gives  altacbiuetit  by  it«  upper  three-fourths  to  the  Flexor  profundim  digitorum 
mnf-ele:    it^  lower  fonnh  is  subcutaneoun. 

The  Lower  Sxtremity  of  the  ulna  is  of  small  &\ze  and  excluded  from  the  artic- 
oJation  of  the  wrist-joint.  It  pre^ientj?  for  examination  two  emineneeB,  the  outer  and 
Wger  of  which  is  a  roiinde<l  articular  eminence,  tenned  the  hraH  of  the  ulna;  the 
inner,  narrower  and  more  projecliug,  is  a  non-arricnlar  eminence,  ibe  styloid  process. 
The  /wad  presentfi  an  articular  facet,  part  of  which,  of  an  oval  fonn,  is  din»cted 
downward  and  play*  on  the  surface  of  the  triangular  fibro-cartilage,  which  sepa- 
mtes  it  from  the  wrii^t-joint ;  the  remaining  portion,  directed  outward,  is  narrow, 
convex,  and  received  into  the  sigmoid  cavity  of  the  radius.  The  sh/loid  procesM 
projects  from  the  inner  and  back  part  of  the  lione,  and  descends  a  little  lower  than 
the  head,  (enninating  in  a  roundetl  summit  which  affords  nttaciiment  to  the  internal 
latvral  liijainent  of  tlie  wrist.  The  bead  in  separated  from  the  styloid  process  by  a 
depres>(i<m  f<»r  the  attachment  of  the  triangular  interarticular  fibro-cartilage,  and 
behind  by  a  shallow  gn>ovc  for  the  })a5sage  of  the  tendon  of  the  Extensor  carpi 
nlnaris.  [When  the  hand  is  supine,  the  elevation  seen  at  the  lower  end  of  the 
ulna  is  the  styloid  prrwess;  but  wlicn  the  hand  is  prone,  a  similar  but  more  globu- 
lar elevation  in  the  same  place  is  the  heod  of  the  ulna,  the  styloid  process  being 
then  antero-external.  This  change  of  relation  can  be  well  studied  in  the  living 
model,  as  well  as  seen  in  an  articulated  skeleton.] 

Structure. — Similar  to  that  of  the  other  long  bones. 

Development. — By  three  centres:  one  for  the  shaft,  one  for  the  inferior  extrem- 
ity, and  one  for  the  olecranon  (Fig.  210).  Ossification  commences  near  the  middle 
of  the  shaft  about  the  eighth  week,  and 
8oon  extends  thnjugh  the  greater  part  of 
the  bone.  At  birth  the  ends  are  cartilagi- 
nous. About  the  fourth  year  a  separate 
oeEieoiis  nucleus  appears  in  the  middle  of 
the  head,  which  soon  extendi*  into  the  sty- 
loid process.  About  the  tenth  year  ossific 
matter  appears  in  the  olecranon  near  its 
extremity,  the  chief  part  of  this  pi-ocesa 
being  formed  from  an  extension  of  the 
shaft  of  the  bone  into  it.  At  about  the 
sixteenth  year  the  upper  epiphysis  becomes 
joined,  and  at  about  the  twentieth  year  the 
lower  one. 

Articulations. — With  the  humenis  and 
radius. 

Attachment  of  Muscles. — To  sixteen; 
to  the  olecranon,  the  Triceps,  Anconeus, 
and  one  head  of  the  Flexor  carpi  ulnaris; 
to  the  coronoid  process,  the  Brachialis  anti- 
ens,  Pronator  radii  teres.  Flexor  sublimia 
digitorum.  and  Flexor  profundus  digito- 
rum, occasionally  also  the  Flexor  longus 
pollicis;  to  the  shaft,  the  Flexor  profimdus 
digitorum.  Pronator  quadratus.  Flexor  carpi 
ulnaris.  Extensor  carpi  ulnaris.  Anconeus. 
Supinator  brevis,  Extens()r  ossis  metacarpi 
polliciSf  Extensor  secundi  intemodii  pollicis,  and  Extensor  indicis. 
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The  Radius.  "^^M 

TlitJ  Radius  {radius,  a  ray.  or  t-pokf  of  a  wheel)  is  Bituatetl  ou  the  outer  side  of  1 
the  forearm,  Ijing  p:irullfl  with  the  ulna,  which  exceetls  it  in  length  and  size.     [It 
lies  nearly  pamllel  with  tlie  ulna  in  the  anatt>niical  ])o.sition — /.  e.  the  thumb  turneU  _ 
out.    When  the  hand  is  pronated — /.  c.  tiiunib  in — the  radius  crosses  the  ulna,  fumi-  ■ 
ing  a  very  long  X.]     Its  uppur  end  ia  small,  and  funns  only  a  smnll  part  of  the 
elbow-joint,  but  it.s  lower  end  is  lar^e,  and  forms  the  chief  part  of  the  wrist.     It  is 
one  of  the  lung  bones,  prismatic  in  fonn,  slightly  curved  longitudinally,  and,  like 
other  h)ng  bones,  has  a  shaft  and  two  extremities. 

The  Upper  Extremity  presents  a  head,  neck,  and  tiibernsity.  The  hfad  is  of 
a  cyliiidricul  form,  depre.ssed  on  it**  up]>er  surface  into  a  sliallow  cup  which  articu- 
lates with  the  crtpirellum  or  radial  iicad  of  the  humerus.  Aniund  the  circumference 
of  the  head  is  a  smooth  articidar  surface  coated  with  cartilage  in  the  recent  state, 
broad  internally  where  it  rotates  witliin  the  lesser  sigmoid  cavity  of  the  ulna,  narrow 
in  the  rest  of  it.s  circumferencL*  to  play  in  the  orbicular  ligament.  TIic  head  is  su|)- 
ported  ou  a  round,  smooth,  and  con.stricte<l  portion  of  bone  called  the  nt^ck^  which 
presents,  behind,  a  slight  ridge  for  the  attachment  of  pait  of  the  Supinator  brevis. 
Beneath  the  neck,  at  the  inner  and  front  ju^pect  of  the  bone,  is  a  rough  eminence^ 
the  hiripit/tl  tnJ>erosity,  Its  surface  is  divide^l  into  two  parts  by  a  veriicjil  line — a 
posterior  rough  portion  for  the  insertion  of  the  temhm  of  the  Biceps  muscle;  and 
an  anterior  smooth  portion,  on  which  a  bursa  is  interposed  between  the  tendon  and 
the  bone.  [The  head  of  the  bone  is  always  marked  by  a  dimple,  where  it  cau  be 
readily  felt,  and  its  rotation  or  non-rotation  with  the  lower  end  be  determined — a 
matter  of  importance  in  injuries.  This  dimple  is  very  marked  in  extension,  but 
disappears  by  the  time  semiflexion  is  n-achcd.] 

The  ehait  of  the  bone  is  prismoid  in  foini,  narrower  above  than  below,  and 
slightly  curved,  so  as  to  be  convex  outward.  It  presents  three  surfaces,  separated 
by  three  borders. 

The  anterior  border  extemls  from  the  lower  part  of  the  tuberosity  above  to  the 
anterior  part  of  the  haae  of  the  styloid  process  below.  It  separates  the  anterior 
from  the  external  surface.  Its  upper  third  is  very  promineut.  and  from  its  oblique 
direction,  downward  and  outward,  has  received  the  name  of  the  oblique  line  of  the 
radium.  It  gives  attachment  externally  to  the  Supinator  brevis;  internally  to  the 
Flexor  longus  pollicis ;  and  between  these  to  the  Flexor  digitorum  sublimis.  The 
middle  third  of  the  anterior  border  is  indistinct  and  rounded.  Its  lower  fourth  is 
sharp,  prominent,  affords  attachment  to  the  Pronator  (|uadratus,  and  tenninatea  in  a 
small  tubercle,  into  which  is  inserted  the  tendon  of  the  Sujdnator  longus. 

The  posterior  border  commences  above,  at  the  back  jiart  of  the  neck  of  tho 
radius,  antl  terminates  hcliuv,  at  the  posterior  part  of  the  base  of  the  styloid  pro- 
cess; it  separates  ihc  posterior  i'n>m  the  external  surface.  It  is  indistinct  above  and 
below,  but  well  marked  in  the  miildlc  third  of  the  bone. 

The  internal  or  interosseous  border  conmienccs  above,  at  the  back  part  of  the 
tuberosity,  where  it  is  rounde<l  and  intlistinct,  l>ecomes  sharp  and  prominent  as  it 
descends*  and  at  its  lower  part  divides  into  two  ridges,  which  descend  to  the  anterior 
and  posterior  margins  of  tho  sigmoid  cavity.  This  border  sejtarates  the  anterior 
from  the  posterior  surface,  and  luis  the  interosseous  membrane  attached  to  it 
throiighi>nt  the  greater  part  of  its  extent. 

The  anterior  surface  is  narrow  and  concave  for  its  upper  two-thirds,  and  gives 
attachment  to  the  Flexor  longus  pollicis  muscle;  below,  it  is  broad  and  6at  and 
gives  attachment  to  the  Pronator  ^^uadratus.  At  the  junction  of  the  upper  and 
middle  thirds  of  this  surface  is  the  nutrient  foramen,  which  is  directed  obliquely 
upwart!. 

The  posterior  surface  is  rounde*!,  convex,  and  smooth  in  the  upper  third  of  its 
extent,  and  covered  by  the  Supinator  brevis  muscle.  Its  middle  third  is  bn>ad, 
slightly  concave,  and  givee  attachment  to  the  Extensor  ossis  meiacarpi  pollicis 
above,  the  Extensor  primi  intemodii   pollicis  below.      Its  lower  third  is  brood, 
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t,  and  covered  by  the  tendons  of  the  muscles,  which  subsequently  run  in 
tLc  grooves  on  thtr  lower  end  of  tlie  bone. 

Tli«  external  surface  i*  roundc<l  and  convex  throughout  it8  entire  extent.     Its 

lippcr  third  gives  attarhnient  to  the  Supinaior  brovis  muscle.     About  its  centre  is 

|,in'n  n  rntijrh   ridjre  for  tbe  insertion  of  the  Pronator  nulii  teres  muscle.     Its  lower 

pan  i«  narrow,  and  covered  by  the  tendons  of  the  Extensor  oasis  metucarpi  pollicis 

ami  Extensor  prirni  internodii  pollicis  muscles. 

Thf  Lower  Extremity  of  the  radius  is  large,  of  qnadrilateral  form,  and  pro- 
jvided  nith  two  articular  surfaces — one  at  the  extremity  for  articulation  with  the 
icarpus,  and  one  at  the  inner  nide  of  the  bone  for  arliculation  with  the  ulna.  Tlie 
rorpal  articular  suriace  is  of  triangular  fonn,  concave,  smooth,  and  di>  ided  by  a 
i!i;:bi  aniero-posterior  rid;Te  into  two  jiurts.  Of  these,  the  external  is  larj^e,  of  a 
trntijrtilar  fomi.  and  articulates  with  the  scaphoid  bone;  the  inner,  smaller  and 
qiiiHirilaioral,  articulates  with  the  semilunar.  The  articular  surface  for  the  ulna  is 
talleil  ihe  Migmoid  eaviti^  of  the  radius;  it  is  narrow,  concave,  smooth,  luid  articu- 
l«te0  with  the  head  of  the  ulna.  The  circumference  of  this  end  of  the  bone  pre^ 
M'tits  three  surfaces — an  anterior,  external,  and  posterior.  The  onte'Mor  iturfnrf, 
roqgb  and  irrejrular,  afTords  attachment  to  the  anterior  lipnment  of  tiie  wrist-joint. 
Tbc  txtt'rnal  »urj\v*'  is  |>roUui;:e*l  obliquely  downward  into  a  strong;  conical  pn> 
Wtion,  the  sttfloid  proeesSj  which  gives  attachment  by  its  base  to  the  tendon  of  the 
supinator  longus,  and  by  its  apex  to  the  external  lateral  lijrament  of  the  wrist-joint. 
The  outer  surface  of  this  process  is  marked  by  two  grooves,  which  nin  obliquely 
dii*Tiwar<l  and  fonvard,  and  are  separated  from  one  another  by  an  elevated  ridge. 
Tlic  anterior  one  gives  piissagc  to  the  tendon  of  the  Extensor  ossis  metacarpi  pol- 
fe,  the  fjosterior  one  to  the  tendon  of  the  Extensor  primi  internodii  pollicis.  The 
[fntterior  nurfijce  is  convex,  affords  attachment  to  the  posterior  ligament  of  the  wrist, 
«i(i  is  marked  by  three  grooves.  Proceeding  from  without  inward,  the  first  groove 
isbrDgil,  hut  shallow,  and  subdivide*!  into 

ttohy  a  slightly  elevated  ridge;  theouter  Fin.  211. 

of  these  two  transmits  the  tendon  of  the  p^aa 

Cxten&or  carpi  radialis  longior,  the  inner  Jfymtn^ts^^- 

*"**  Urntlon  of  the  Extensor  carpi  radialis 
lirivior,  The  sectmd,  which  is  near  the 
^I'tre  of  the  bone,  is  a  deep  but  narrow 
K^fve  directed  obliquely  from  above, 
'Wnward  and  outward  ;  it  transmits*  the 
tPmlunof  the  Extensor  secundi  interno<lii 
Hiitis.  The  third,  lying  most  inter- 
fially,  \B  a  broad  groove  for  the  pa.<isage 
''  tlu*  tendons  of  the  Extensor  indicis, 
Exitnwr  communis  digitonim,  and  Ex- 
Jptwor  minimi  digiti,  the  tendon  of  the 
wl-named  muscle  passing  through  the 
^vp  at  the  point  of  articulation  of  the 
'^'liuit  with  the  ulna  and  lying  in  a  scpa- 
""*' ''heath  of  the  annular  ligament. 

Structure. — Similar  to  that  of   the 

Development  (Fig.  211). — By  thrte 
"""'^s:  one  for  the  shaft,  and  one  for 
•*^ti   cxtrcinitv.       That    for    the    shaft 


Appt^f$  ut  Z**  f' 


Viutts  v^en  j^»J*  «u 


^  \t»  appearance    near   the  centre 


^or' 


ffijttuni'^ 


PUu  of  the  Development  of  the  Radiiu,  by  ihne 

centres. 


"  'n(«  hone,  soon  after  tiie  development 

•^t  thp  humerus  commences.     At   birth 

'^''sliaft  is  ossified,  but  the  ends  of  the  bone  are  cartilaginous.     About  the  end  of 

^''*' **i!onii  year  ossification  commences  in  the  lower  epiphysis,  and  about  the  fifth 

?***■  tu  the  upper  one.     At  the  age  of  seventeen  or  eighteen  the  upper  epiphysis 
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becomes  joined  to  the  shaft,  the  lower  epiphysis  becoming  united  about  the  twentieth 
year. 

Articulations. — With  four  bones :  the  huraenis,  ulna,  scaphoid,  and  semilunar. 

Attachment  of  Muscles. — To  nine:  to  the  tuberosity,  the  Biceps;  to  the 
oblique  ridge,  the  Supinator  brevis.  Flexor  Hublimis  digitorura,  and  Flexor  longus 
pnlliciB;  to  the  shaft  (its  anterior  surface),  the  Flexor  longUH  pollicis  and  Pronator 
quadmtus  ;  (its  posterior  surface),  the  Extensor  osfiis  metucurpi  jioUicis  and  Extensor 
primi  internodii  pollicis;  (its  outer  surface),  the  Pronator  radii  teres;  and  to  the 
styloid  process,  the  Supinator  longus. 


THE   HAND. 

The  skeleton  of  the  Hand  is  subdivided  into  three  segments — the  Carpus  or 
wrist-bones,  the  Metacarpus  or  bones  of  the  jtalm.  and  the  Phalaugeia  or  bones  of 
the  fingers.  [The  anatomical  position  of  the  hand  Is  with  the  thumbs  out  and 
palms  forwanir] 

The  Carpus. 

Tlie  bones  of  the  Carpus  {xapzor,  the  wrist),  eight  in  number,  are  arranged  in 
two  rows.  Those  of  the  upper  row,  enumerated  from  the  radial  to  the  ulnaY  side-, 
are  the  scaphoid,  semilunar,  cuneiform,  and  pisiform ;  those  of  the  lower  row, 
enumerated  in  the  same  order,  are  the  trapezium,  trapezoid,  os  magnum,  and 
unciform. 

Common  Cuaracters  of  the  Carpal  Bones. 

Each  bone  (excepting  the  pisiform)  presents  six  surfaces.  Of  these,  the  ante- 
rior or  palftuir  und  the  posU'riiir  or  dorstil  are  rough  for  li^ramentous  attachment, 
the  dorsal  surface  being  generally  the  broader  of  the  two.  The  superior  [or  prori- 
mat\  and  inferior  [or  diatnl^  are  articular,  the  superior  generally  convex,  the  infe- 
rior concave:  and  the  hiti'nml  and  external  are  also  articular  when  in  contiici  with 
contiguous  bones,  otherwise  rough  and  tubercular.  Their  structure  in  all  is  similar, 
consisting  of  cancellous  tissue  enclosed  in  a  layer  of  compact  bone.  Each  bone  is 
also  developed  from  a  single  centre  of  oswificuiion. 

Bones  op  the  Upper  Row  (Figs.  212,  213). 

The  Scaphoid  (trxatfr^.  a  boat,  and  ttdo;,  like)  is  the  largest  bone  of  the  first 
row.  It  has  received  its  name  from  its  fancied  resemblance  to  a  boat,  being  broad 
at  one  end  and  narrowed  like  a  prow  at  the  opposite.  It  is  situated  at  the  upper 
and  outer  part  nf  the  carpus,  its  direction  being  from  above  downward.  outwanL 
ami  forward.  The  superior  surface  is  convex,  smooth,  of  triangular  shape,  and 
articulates  with  the  lower  end  of  the  radius.  The  inferior  Htirfaci\  directed  down- 
ward, outward,  and  backward,  is  smooth,  convex,  also  triangidar.  and  divided  by  a 
slight  ridge  into  two  parts,  the  external  of  which  articulates  with  the  trapezium, 
the  inner  with  the  trapezoid.  The  posterior  or  dorsnl  surface  presents  a  narrow, 
rough  groove  which  runs  the  entire  breadth  of  the  bone  and  serves  for  the  attach- 
ment of  ligaments.  The  mtti'rior  or  pa ftnnr  »urffjre  is  concave  above,  and  elevated 
at  its  lower  an*!  outer  part  into  a  prominent  rounded  tubercle,  which  projects  for- 
ward from  the  front  of  the  carpus  and  gives  attachment  to  the  anterior  annular 
ligament  of  the  wrist.  The  external  surface,  is  rough  and  narrow,  and  gives  attach- 
ment to  the  external  hiteral  ligament  of  the  wrist.  The  internal  surfaee  prcs<?nt8 
two  articular  facets ;  of  these,  the  superior  or  smaller  one  is  flattened,  of  semilunar 
fonn,  and  articulates  with  the  semilunar;  the  inferior  or  larger  is  concave,  forming 
with  the  semilunar  bone  a  concavity  for  the  head  of  the  os  magnum. 

To  ascertain  to  which  side  the  bone  belongs,  hold  it  with  the  superior  or  radial 
convex  articular  surface  upward,  and  the  posterior  surface — i.  e.  the  narrow  non- 
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Carpus 


MetacarpuA 


UrBouf 


Bones  of  iiie  Left  Hnnn.  (loTsal  mrflu*. 

cticniar  grooved  surface — toward  you.     Tlie  tubercle  on  llie  ontcr  snrface  points  to 
llie  side  to  which  the  bone  belougs.' 

*  Id  lhe»e  directions  each  houQ  In  sup|x«ed  to  be  placed  in  its  aaliiral  povition ;  that  is,  such  a 
posilion  D»  it  vroiild  (H'tiijiv  when  the  arm  is  hunging  hy  the  bide,  tlie  forenrm  in  ii  txisition  of  supi- 
lution,  tlM  thumb  being  cTiraciod  outward  and  th«  pAlm'uf  the  hand  looking  forward. 
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Articulations.— With  five  bones:  the  radius  above,  trapezium  and  trapezoid 
below,  OS  rniif^MUiu  and  semilunar  internally. 

The  Semilunar  {aemi^  half;  luna^  moon)  bone  may  be  distinguished  by  its  deep 
concavity  and  crescentic  outline.  It  is  situated  in  the  centre  ot  the  upper  row  of 
the  carpus,  between  the  scaphoid  anii  cuneiform.  The  anpttrior  iturj'ace,  convex, 
smootli,  and  bounded  by  four  edjres.  articiilatt\K  with  the  radius.  The  Inferior  ttur- 
fact'  la  dee])ly  concave,  and  of  frreater  extent  from  before  backward  than  trans- 
versely ;  it  articulates  with  the  head  of  the  os  mnj];num,  and  by  a  livnjj  narrow  facet 
(separated  bv  a  ridge  from  the  general  surface)  with  the  uncifonn  bone.  The  ante- 
rior or  palmar  and  ponterior  or  domal  Hurjaces  are  rou;^h,  for  the  attachment  of 
ligaments,  the  former  being  the  broader  and  of  somewhat  rounded  form.  The 
erfcntal  surface  presents  a  narrow,  flattened,  semilunar  facet  for  articulation  with 
the  scaphoid.  The  interned  surface  is  marked  by  a  smooth,  quadrilateral  facet,  for 
articulation  with  the  cuneiform. 

Hold  it  with  the  convex  articular  surface  for  the  radius  upward  and  the  narrow- 
est non-articular  surfiice  toward  you.  The  semilunar  facet  for  the  scaphoid  will  b« 
on  the  side  to  which  the  bone  belongs. 

Articulations. — With  live  bones:  the  radius  above,  os  magnum  and  unciform 
bchiw,  scaphoid  and  cuneiform  on  either  side. 

The  Cuneiform  [ruwu^t,  a  wedi^e,  ami  formn,  likeness)  may  be  distinguished  by 
its  pvramidal  shape  (I'Os  Pyramidal),  and  by  its  having  an  uval,  isolated  facet  for 
articidation  with  tlie  pisiform  bone.  It  is  situated  at  tlie  upper  and  inner  si<le  of 
the  carpus.  The  superior  surfwe  presents  an  internal,  rough,  non-articular  por- 
tion, and  an  external  or  arti<'ular  portiim,  which  is  convex,  smooth,  and  articulates 
with  the  iuterarticular  libro-cartilage  of  the  wrist.  The  ir{ferior  svrface^  directed 
outwanl.  is  concave,  sinuously  curved,  and  smooth,  for  articuhition  with  the  unci- 
form. The  posterior  or  dorsal  surfaee  is  rough,  for  the  attachment  of  ligaments. 
The  otiterior  or  palmar  surface,  pre-sents  at  its  inner  side  an  oval  facet,  for  articula- 
tion with  the  pisiform,  and  is  rough  externally,  for  ligamentous  attachment.  The 
external  Si^rfaetu  the  base  of  the  pyramid,  is  marked  by  a  flat,  quadrilateral,  smooth 
facet,  for  articiiljiti<m  witli  the  semilunar.  The  internal  surface^  the  summit  of  the 
jiyramid,  is  pointed  and  roughened,  for  the  attachment  of  the  internal  lateral  liga- 
ment of  the  wrist. 

Hold  the  hone  with  the  surface  supporting  the  pisiform  facet  away  from  you,  and 
the  concavo-convex  surface  for  the  unciform  downward.  The  base  of  the  wedge  (i.  ^. 
the  broad  end  of  the  bone)  will  be  on  the  side  to  which  it  belongs. 

Articulations. — With  three  bones:  the  semilunar  extemallv,  the  pisiform  in 
front,  the  unciform  below ;  and  with  the  triangular  intei*articular  fibre-cartilage, 
which  separates  it  from  the  lower  end  of  the  ulna. 

The  Pisiform  (/*m(0«,  a  pea;  forma^  likeness)  may  be  known  by  its  small  size 
and  by  its  presenting  a  single  articular  facet.  It  is  situated  at  the  anterior  and 
inner  side  of  the  carpus,  is  nearly  circular  in  form,  and  presents  on  its  posteritrr  xMr- 
fwe  a  smooth  oval  racet,  for  articulation  with  the  cuneiform.  This  facet  approaches 
the  superior,  but  not  the  inferior,  border  of  the  bone.  The  anterior  or  palmar  aarface 
is  rounded  and  rough,  and  gives  attachmentto  the  anterior  annular  ligament.  The  nuter 
and  i/iner  surfaces  are  also  rough,  the  former  being  convex,  the  latter  usually  concave. 

Hold  the  bone  with  the  posterior  surface,  that  which  prcsent^i  the  articular  facet, 
toward  you,  in  such  a  manuer  that  the  faceted  portion  of  the  surface  is  uppermost. 
The  outer,  convex  surface  will  point  to  the  side  to  which  it  belongs. 

Artioulations. — With  one  bone,  the  cuneiform. 

Attachment  of  Muscles. — To  two :  the  Flexor  carpi  ulnaris  and  Abductor 
minimi  digiti,  and  to  the  anterior  annular  ligament. 


Bones  op  the  Loweb  Row  (Figs.  212,  213). 

The  Trapezium  {rpdnt^a,  a  table)  is  of  very  irregular  form.     It  may  be  distin- 
guished by  a  deep  groove,  for  the  tendon  of  the  Flexor  carpi  radialis  muscle.     It  ia 


Ward  and  oatward,  is  oval,  concave  from  side  to  side,  convex  from  before  backward, 
to  afi  lo  form  a  widdle-sbaped  surface,  for  articulation  with  the  base  of  tlie  first  meUi- 
c&rpal  bone.     The  anterior  or  palmar  surface  ia  narrow  and  rough.     At  iia  upper 


Hu  ilANhUH'L)  UM\^J 


254 


THE  SKELETON. 


part  is  a  deep  groove  running  from  above  obli(|uely  downwani  and  inward;  it  trans- 
mits the  tendon  of  the  Flexor  carpi  mdialis.  and  is  bounded  externally  by  a  promi- 
nent ridge,  the  oblique  rid^^e  of  the  trapezium.  This  surface  gives  attacliment  to 
the  Abductor  pulUeift,  F'lexor  ossis  metaearpi  pollicis,  and  Flexor  brcvis  pulLicis 
muscles  and  the  anterior  annular  ligament.  The  posUrior  or  dorntjl  »nrfti^e  is  rough, 
and  the  external  surfat^e  aluo  broad  and  rough,  for  the  attuehiueut  of  ligaments. 
Tlic  intt-nial  Hurfarr  pre.sent?i  two  articular  facet** :  the  upper  one,  larjre  and  con- 
cave, articulates  with  the  trapezoid;  the  lower  one,  narrow  and  ilattened,  with  the 
base  of  the  i»econd  moiiR'arjial  bone. 

Hold  the  bone  with  tlie  saddle-rfhaped  surface  downward  and  the  grooved  surfm^e 
away  from  you.  'I'hc  prominent,  rougli,  non-articular  surface  points  to  the  side  to 
whi(!h  the  bi>ne  belonp*. 

ArtictUatioDB. — With  four  bones :  the  scaphoid  above,  the  trapezoid  and  second 
metacarpal  hones  internally,  the  fii*8t  metacarpal  below. 

Attachment  of  Muscles. — Abductor  pollici'*,  Flexor  ossia  metaearpi  pollicis, 
and  part  of  the  Flexor  brevis  pollicis. 

The  Trapezoid  is  the  suuilleit  hone  in  the  second  row.  It  may  be  known  by  lis 
wedge-shaped  fitrm,  the  broiid  end  of  the  wedge  forming  the  d(»r8al,  the  narrow  end 
the  palmar  surface,  and  by  its  having  four  articidar  surfaces  touching  each  other 
and  separated  by  sharp  edges.  The  Hupcrior  mtrfdof,  i{uadrilateral  in  form,  smooth 
and  slightly  concave,  articulates  with  the  s<;aphoid.  The  iufrrior  fiurface  articulates 
with  the  upper  end  of  the  second  metacarpal  bone;  it  is  convex  from  side  to  side^ 
concave  from  before  backwanl,  and  subdivided  by  an  elevated  ridge  into  two  unequal 
latenil  facets.  The  posterior  or  dorsal  and  anhrtor  or  palmar  surfacett  are  rough,  for 
the  attachment  of  ligaments,  the  former  being  the  larger  of  the  two,  The  external 
nurfavvy  convex  and  sniontli,  articulates  with  the  trapezium.  The  interna}  aurftiee 
is  concave  and  .smooth  in  front,  for  articulation  with  the  os  magnum  ;  rough  behind, 
for  the  attachment  of  an  interosseous  ligament. 

Hold  tlie  bone  with  the  larjier  non-articidar  surface  toward  you  and  the  smooth, 
quadrilateral  articular  surface  upward.  The  convex  articular  surface  will  point  to 
the  side  to  which  the  bone  belongs.' 

Artictdations. — With  four  bones:  the  scaphoid  above,  second  metacarpal  bone 
below,  trupezium  externally,  os  magnum  internally. 

Attachment  of  Muscles. — Part  of  the  Flexor  brevis  pollicis. 

The  Os  Magnum  is  the  largest  bone  of  the  carpus,  and  occu[»ies  the  centre  of 
the  wrist.  It  pre^-ent^  above  a  rounded  portion  or  head,  which  is  received  into  the 
concavity  formed  by  the  scaphoid  and  semilunar  bones;  a  constricted  portion  or 
neck  ;  and  below,  the  body.  The  superior  surfaee  is  rounded,  .smooth,  and  articu- 
lates with  the  semilunar.  The  inferior  surface  is  divided  by  two  ridges  into  three 
facets,  for  articulation  with  the  second,  third,  and  fourth  metacarpal  hones,  that  for 
tl»e  third  (the  middle  facet)  being  the  large>st  of  the  three.  li\\Q posterior  or  dorsal 
»urfa4^c  is  broad  and  rough  :  the  anterior  or  palmar^  narrow,  rounded,  and  also 
rough,  for  the  attachment  of  ligament'^.  The  external  surfaee  artioidates  with  the 
trapezoid  by  a  small  facet  at  its  anterior  inferior  angle,  behind  which  is  a  rough 
depression  for  the  attachment  of  an  interosseous  ligament.  Above  this  is  a  deep 
and  rough  groove  whicli  forms  part  of  the  neck  and  serves  for  the  attachment  of  liga- 
ments, boun<lcil  superiorly  by  a  smooth  convex  surface,  for  articulation  with  the 
scaphoid.  The  internal  surfaee  articulates  with  the  unciform  by  a  .smooth,  con- 
cave, oblong  facet  which  occupies  its  posterior  an<l  sujierior  parts,  and  is  rough  in 
front,  for  the  attachment  of  an  interosseous  ligament. 

Hold  the  bone  with  the  broader,  non-articular  surface  toward  you  and  the  head 
upward.  The  small  articular  facet  at  the  anterior  inferior  angle  of  the  external 
surface  will   ])oint  to  the  side  to  which  the  bono  belongs. 

*  OmuionallT  in  a  badly-marked  bone  there  is  some  difficulty  in  aeoertaining  to  which  side  the 
bone  belongs;  the  following  method  will  sometimes  I*  found  nwful :  HnlH  the  hone  with  its  hrxwder, 
mm  articular  Hurface  upward,  so  that  its  sloping  lK)rdcr  b  directed  toward  vou.  The  Irirder  wUl 
alnpe  to  tlie  side  to  which  tiie  bone  l^ongs. 
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Articulations. — With  seven  bones:  the  scaphoid  nnil  gemilunar  above;  the 
sevromi,  thinU  mui  fourth  tDctacarpiil  below;  the  trapezuid  un  the  radial  side;  and 
tilt'  uiirifonn  on  tike  ulnar  side. 

Attachment  of  Muscles. — Part  of  the  Flexor  brevis  pollicis. 

Tlio  Unciform  {ttnrujt,  a  hook  ;  forma,  likencas)  may  be  readily  distinguished 
by  its  wedge-shaped  form  and  the  hook-like  procew?  that  projeft*  from  its  palmar 
L.Mrfaee.  It  is  situated  at  the  inner  aud  lower  nn^le  of  the  earpuH.  with  its  ha^se 
doivnward.  resting  on  the  two  inner  metacarpal  hones  ami  its  ajiex  directed  upward 
Mill  outward.  The  superior  Murface^  the  apex  of  the  we<lge,  is  narrow,  convex, 
smooth,  ami  artioiilattiji  with  the  .'Hmiilunar.  The  inferior  nurfnco  articulates  with 
the  fourth  and  fifth  metacarpal  bones,  the  concave  surface  for  each  being  soparatiHl 
by  a  ridge  which  runs  frun  bef'.tre  backward.  The  posterior  or  dornnf  nurfare  is 
triangular  and  mugli,  fur  ligamenlou*  atlachmetit.  The  ttiitrrtor  or  palmar  *«r- 
/<7<-r  presents,  at  its  lower  and  inner  side,  a  curved  liook-like  ]troces»  of  bone,  the 
unciform  process*  directed  from  the  palmar  surface  forward  and  outward.  It  gives 
Attachment  by  it«  apex  to  the  annular  ligament,  by  it8  iuner  Hurfaee  to  the  Flexor 
brcvLs  minimi  digiti  and  the  Flexor  os.**iH  raetac4vrpi  minimi  digiti ;  and  is  grooved 
on  its  outer  side  for  the  pasjiage  of  the  Flexor  tendons  into  the  palm  of  the  hand. 
Tliis  is  one  of  the  four  eminences  on  the  front  of  the  carpus  to  which  the  anterior 
annular  ligameut  is  attacheil.  the  othei's  being  the  pisiform  internally,  the  ohli(|ue 
riilge  of  the  tnipezium,  and  the  tuberosity  of  the  scaphoid  externally.  The  internal 
surface  ai*ticulates  with  the  cuneiform  by  an  oblong  facet  cut  obliijuely  from  above, 
downward  and  inward.  The  extrrnal  surface  articulates  with  the  os  magnum  by 
it«  upper  and  posterior  part,  the  remaining  portion  being  rough,  for  the  attachment 
of  ligaments. 

Hold  the  bone  with  the  hooked  procesi*  away  from  you,  and  the  articular  surface, 
divided  into  two  parts  for  the  metacarpal  bones,  do%vnwnrd.  The  concavity  of  the 
process  will  be  on  the  side  to  which  the  bone  belongs. 

[In  lojvn  persons  the  scaphoid,  trapezium,  pisiform,  and  uncifonn,  and  sometimes 
the  cuneiform,  can  be  felt.     The  pisiform  is  always  easily  made  out.] 

Articulations. — AVith  five  bones:  the  semilunar  above,  the  fourth  and  fifth 
met.MCijrpal   below,  the  cuneiform   internally,  the  os  magnum  externally. 

Attachn:ient  of  Muscles. — To  two:  the  Flexor  brevis  minimi  digiti  and 
Flexor  o.ssis  inetacarpi   minimi  digiti,  and  to  tlie  anterior  annular  ligament. 


The  METAOABPtrs. 

The  Metacarpal  Bones  are  five  in  number:  they  are  long  cylindricAl  bones, 
presenting  for  examination  a  shaft  and  two  extremities. 

Common  Characters  of  the  Metacarpal  Bones. 

Tlie  shaft  is  prismoid  in  form  and  curve<l  longitudinally,  so  lis  to  be  convex  in 
the  longitudinal  direction  behind^  concave  in  front.  It  presents  three  surfaces,  two 
Literal  aiul  one  posterior.  The  lateral  surfacen  are  concave,  for  the  attachment  of 
the  Interossei  muscles,  and  separated  from  one  another  by  a  prominent  line.  The 
fwtefrtior  or  (ha'ftal  narfave  is  triangular,  smooth,  and  flattene(l  below,  and  covere<l, 
in  the  recent  state,  by  the  tendons  of  the  Extensor  muscles.  In  its  uj^per  half  it 
h*  diviiled  by  a  ridge  into  two  narrow  lateral  depressions,  for  the  attachment  of  the 
Denial  inlerossei  musoles/  This  ridge  bifurcates  a  little  above  the  centre  of  the 
bone,  and  its  branches  run  to  the  small  tubercles  on  each  side  of  the  digital 
extremity. 

The  carpal  extremity,  or  base,  is  of  a  cuboitlal  form,  and  broader  behind  than 
in  front ;   it  articulates  above  w  ith  the  carpus,  and  on  each  eide  with  the  adjoining 

*  By  tbcM  ridges  ihe  meucaqnl  bones  of  die  band  may  be  at  once  differenUated  froai  thaw  of 
the  foot. 
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metacarpal  bones ;  its  doraal  and  palmar  sur/aeet  are  rough,  for  the  attachment 
tendons  and  ligaments. 

The  digital  extremity,  or  head,  prwents  an  oblong  surface,  flattened  at 
side,  for  articulation  with  the  fin^t  pliuhuix ;  it  is  broader  and  extends  farther  for- 
ward in  front  than  behind,  and  is  lonjiicr  in  the  antero-posterior  than  in  the  trans- 
verse diameter.  On  cither  side  of  the  head  is  a  deep  depression,  behind  which  is 
the  tubercle,  for  the  attachment  of  the  lateral  ligament  of  the  mctacarpo-phalaiigral 
joint.  The  po»ierior  surface,  broad  and  Hut,  supports  the  Extens4.»r  tendons;  ilic 
anterior  surface  prei^cnts  a  me<linn  groove  bounded  on  each  side  by  a  tubercle, 
the  passage  of  the  Flexor  tendons. 


Peculiar  Characters  of  the  Metacarpal  Boxes. 
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The  metacarpal  bone  of  the  thiimb  is  shorter  and  wider  than  the  rest, 
diverges  to  a  greuter  degree  from  the  carpus,  and  its  pafrnar  nurfaee  is  direi*led 
inward  toward  tlie  palm.  The  nhaft  is  llnttened  and  broad  on  its  dorsal  a.s]»ecx, 
and  does  not  present  the  bifurcate<l  ridge  which  is  found  on  the  other  metacarpal 
bones;  it  is  concave  from  before  backward  on  it«  palmar  sui*faco.  The  carpal 
extremity^  or  hage^  presents  a  concavo-convex  surface,  for  articulation  with  the  tra- 
pezium, and  has  no  lateral  facets.  The  dirfUal  extremity  is  less  convex  than  that 
of  the  other  metacarpal  bones,  broader  from  side  to  side  than  from  before  back- 
ward, and  terminates?  anteriorly  in  a  small  articular  eminence  on  eacli  side,  over 
whicli  play  two  sesamoid  bones. 

The  side  to  which  this  bone  belongs  may  be  known  hy  observing  the  little 
prominence  which  is  marked  on  the  outer  or  radial  side  of  its  posterior  surface  just 
above  the  has**.  f(»r  tlie  tendon  of  tlie  Extensor  <»ssis  melacarpi  pollicis.  If  the 
bone  is  held  with  tlie  paliuur  surface  upward  and  the  base  towai-d  the  student,  the 
prominence  will  point  to  the  side  to  which  the  bone  belongs.  Another  means  by 
which  the  side  to  which  the  bone  belongs  may  be  a^scert^iined  is  by  holding  it  in  the 
position  it  occupies  in  the  hand^  with  the  carpal  extremity  upward  and  the  dorsal 
surface  backward;  the  narrower,  radial  border  will  point  to  the  side  to  which  it 
belongs. 

The  metacarpal  bone  of  the  index  finerer  is  the  longest  and  its  bas;e  the  largest 
of  the  other  four.  lti>  carpal  extreinity  is  prolonged  upward  and  inward.  The  dorsal 
and  palmar  surfaces  of  this  extremity  are  rough,  for  the  attaclimcnt  of  ten«lons  and 
ligaments.  It  presents  four  articular  facets :  the  first,  at  the  end  of  the  bone,  is 
concave  from  side  to  side,  convex  from  before  backward,  and  articulates  with  the 
trapezoid;  the  second,  on  the  radial  side,  is  a  flat  quadrilateral  facet,  for  the  trape- 
zium; the  third  and  fourth  are  on  the  ulnar  side  of  the  exti*eniity,  and  are  sejm- 
mlttl  by  a  ridge;  the  proximal  one,  long  and  narrow,  articulates  with  the  os  mag- 
num; the  distal  one,  con-i^idcrably  broader  and  notched,  with  the  third  metacarj»ai 
bone. 

The  side  to  which  this  bone  belongs  is  tnarked  by  the  absence  of  the  lateral 
facet  on  the  outer  (radial)  side  of  its  head,  so  that  if  the  bone  be  placed  with  il« 
base  toward  the  student  and  the  palmar  surface  u|>wui-d,  the  side  on  which  there  is 
no  lateral  facet  will  be  that  U}  which  it  belongs.  If  the  head  of  the  bone  be  indis- 
tinctly marked,  the  b:ise  can  be  recognized.  Its  ulnar  or  inner  surface  being  marked 
by  the  two  long  narrow  facets  for  the  os  magnum  and  third  metacarpal,  easily  ilis^ 
tiuguishable  from  the  single  quadrangular  facet  on  the  radial  side  for  the  tmp 
zium,  which  will  then  mark   the  side  to  which   the  bone  belongs. 

The  metacarpal  bone  of  the  middle  fingrer  is  a  little  smaller  than  the  precede 
ing;  it  presents  a  pyramidal  eminence  (the  gft/loid  proeess)  on  the  radial  side  of  ifel 
base  (dorsal  aspect),  which  extends  upward  behind  the  os  magnum.  [This  caQ 
always  be  felt,  and  is  a  valuable  landmark.]  The  carpal  articular  facet  is  cnncavi 
behind,  flat  and  horiitontal  in  front,  and  corresponds  to  the  os  magnum.  On  thi 
radial  side  is  a  smooth  concave  facet,  for  articulation  with  the  second  metacarpal  bone 
and  on  the  ulnar  side  two  small  oval  facets,  for  articulation  with  the  fourth  roetacarpaL' 
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side  to  which  this  bone  belougs  is  easily  recogDized  by  the  projecting  angle 
the  lower  radial  comer  of  its  base.     With   the  palmar  surface  uppernu^st  and 
le  liase  toward  the  student,  this  projection  points  toward  the  side  to  which  the 
bone  Wongs. 

Thf  metacarpal  bone  of  the  ring"  finger  is  shorter  and  siiinller  than  the  pre- 
iliii)^,  and  its  hn^o.  Kiimll  and  (juadnlattral.  the  carpal  surface  of  the  hase  present- 
ly; twu  facets,  for  articulation  with  the  unciform  and  os  magnum.     On  the  radial 
|idt5  are  two  oval  facets,  for  articulation  with  the  third  metacarpal  bone;  and  ou 
ie  ulnar  side  a  single  concave  facet,  for  the  fifkh  metacarpal. 

If  this  bone  is  placed  with  the  base  toward  the  student  and  the  palmar  surface 
upwnni,  the  radial  side  of  the  ha^ie.  which  has  two  facets  for  articulation  with  the 
linl  nietaear|»al  bone»  will  he  ou  the  side  to  which  it  belongs.  If.  ils  someiimes 
ia|>IK-n.*  in  badly-marked  bones,  one  of  these  facets  is  indiMtinguishable,  the  si<le 
iS  lie  known  bv  the  greatly  larger  size  in  such  cases  of  the  facet  for  the  fiflh 
•tivcarpal  bone,  which  is  therefore  situated  ou  the  side  to  which  the  bone  does 
•ii  U'ktug. 

Tbi'  metacarpal  bone  of  the  little  finger  may  be  distingtiishe*!  by  the  concavo- 
mvex  fonu  of  its  carpal  surl'acc,  wiiich  articulates  with  the  uncifonn,  and  by  its 
in;!  tinly  one  lateral  articulnr  facet,  which  corresponds  with  the  fouilli  niela- 
(r|ml  bone.  (*n  its  ulnar  sitle  is  a  prominent  tubercle,  for  the  inwertion  of  tlie 
iilitn  of  tlie  Extenwr  carpi  ulnaris.  The  dorsal  surface  of  the  shaft  is  marked 
^  «n  oblique  ridge  which  extends  from  near  the  ulnar  side  of  the  upper  extremity 
till' ratliiil  side  of  the  lower.  The  outer  division  of  this  suiface  serves  for  Ihe 
ttaclimcrtt  of  the  fourth  l)oi*sal  interosseous  muscle;  the  inner  division  is  smooth* 
'iat\ered  by  the  Extensi>r  tendons  of  the  little  finger. 

If  iliis  bone  is  placed  with  its  base  toward  the  student  and  its  palmar  surfnce 
ipwani.  the  side  of  the  head  which  has  a  lateral  facet  will  bu  thai  to  which  the 
uic  belongs. 
Artioalationfi. — Besides  the  phalangeal  articulations,  the  first  melaear])al  btme 
ticulilea  with  the  trupc^ium ;  the  second,  with  the  trai>ezium,  trnpezoid,  os  mag- 
niiin.  and  third  metacarpal  bones;  the  third,  wjlh  the  os  magnnm  and  second 
and  fiiurth  metacarpal  bones ;  the  fourth,  with  the  os  magnum,  tincifonn,  atid 
tbinl  mwl  fifth  meUvcarpal  bones;  and  the  fifth,  with  the  unciform  and  fourth 
rffietacfirpal. 

The  /ir»f  hag  therefore  no  lateral  facets  on  its  carpal  exti-emity ;  the  »econd  has 
''lie  nn  its  mdial  nnd  one  <»n  its  ulnar  side,  divided  by  a  ridge  into  two  parts;  tlie 
tiiinl  has  one  on  \u  radial  and  two  oi»  its  ulnar  side;  the  fourth  bus  two  on  its  radial 
,au(l  (itie  on  it.s  ulnar  side ;  and  the  fifth  lia^  only  one  tm  its  radial  side. 

Attachment  of  Muscles. — To  the  metacarpal  bone  of  the  thumb,  three:  the 

lcx»r  oasis  metacarpi  pollicia.  Extensor  ossis  metacarpi   polIici.s,  and  first  Doi'sal 

»tcrf»»iicous  ;  to  the  second  metacarpal  bone,  five:  the  Flexor  carpi  radialis.  Exlen- 

*'>ri'ftr|ii  radialis  longior,  first  and  !*econd   Dorsal   interosseous,  and  fii'st  J'almar 

liioroKH^>us  ;*  to  the  third,  five:  the  Extensor  carpi  radialih  brevier,  IHexor  brevis 

'llicifi.  Adductor  jioliicis.  and  second  and  third  Doi^al  intcrosjieous;  to  the  fourth, 

''v*-:  the  third  and  fourth  Dorsal  antl  second   Palmar  interosseous;  to  the  fifth, 

ho:  tbe  Extensor  carpi  ulnaris.  Flexor  carpi  ulnaris,  Flexor  ossls  metacarpi  min- 

iJ  <ligiti,  fourth  Dorsal,  and  third  Palmar  interosseous. 


Phalanges. 

Tin-  Phalanges  {mtcmodia)  are  the  bones  of  the  fingers ;  they  arc  fourteen  in 
"ittbtT,  three  for  each  finger  and  two  for  the  thumb.  They  are  long  bones,  and 
!'**H'ia  for  examination  n  shaft  and  two  extremities.  The  shaft  tapers  fnun  above 
|'*iiward,  is  convex  posteriorly,  concave  in  front  from  above  downward,  flat  from 
'"li^  lo  side,  nnd  marke<l  laterally  by  rough  ridges  which  give  attachment  to  the 
lifitViB  sheaths  of  the  Flexor  tendons.     The  uutufarpal  [proximal]  extrcmittf  or 

*  The  Flexor bpe\T.4  poUida  is  nlso  frequently  attached  la  this  bone. 
IT 


968 


THE   SKELKTOX. 


ha9e^  in  the  first  row,  presents  an  oval  concave  articular  surface^  broader  from  sii 
to  siilo  tbaii  from  before  barkwiini;  and  the  same  exrremity  in  tlie  other  iwo  ro^^j 
a  tloiililo  concavilv  separated  hv  a  longitudinal  median  ridge  exteudiug  from  before 
backward.  The  difjiinl  [distui]  catrefttitu's  are  smaller  than  the  othcrg,  and  ter- 
minate, in  the  first  and  secon<l  row,  in  two  small  lateral  condyles  separaieil  by  a 
slight  groove,  the  articular  surface  being  ])rnlfmged  farther  forward  on  the  palmar 
than  on  llio  d(H*sal  surface,  especially  in  the  first  row.  ^1 

The  Ungrual  Phalangee  are  enttvex  on  their  dorsal,  flat  on  their  palmar  sai^H 
faces:  thev  ai^  recogniz.ed  by  their  small  eize  and  by  a  roughened  elevated  surface 
of  a  horseshoe  form  on  the  palmar  aspect  of  their  ungual  extremity,  which  serves  to 
support  the  sensitive  pulp  of  the  finger. 

[The  first,  second,  anil  third  phalanges  are  sometimes  called,  afVer  the  French,^ 
the  phnhnx,  phahtni/ine^  and  phalatujvtte.,  the  phalangette  being  the  tenuiiiil^ 
phalanx.] 

Articulations. — The  first  row  with  the  metacarpal  bones  and  the  second  roi 
of  phalanges;  the  second  row  with  the  first  and  third;  the  third,  with  the  ftecoi 
row. 

Attaohment  of  Muscles. — To  the  base  of  the  first  phalanx  of  the  thumb,  fot 
mustdes:  the  Extensor  primi  intemodii  pollicis,  Flexor  brevisi  polHcis,  Abductor 


amj 
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Carpux 
i4//  earttU^cusai  hirif>  ^i\ 


Mt'taear/nts 
tC*ntrt*forfUcfi  *#fi^ 


tprShnft 
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Plan  of  tbe  Development  of  the  Hand. 


pollicis,  Adductor  pollicis;  to  the  second  phalanx,  two:  the  Flexor  longuf^  pollick 
and  the  Extensor  .«ernndi  intemodii;  to  the  base  of  the  first  phalanx  of  the  index 
finger,  the  first  Dorsal  and  the  first  Palmar  interosscMius ;  to  that  of  tho  middle 
finger,  the  second  and  third  Dorsal  interosseous;  to  that  of  the  ring-finger,  tl 
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Rittrth  Dorsal  and  the  second  Palmar  interosseous :  and  to  that  of  the  little  finger, 
the  third  Palmar  interosseous,  the  Flexor  brevis  minimi  digiti,  and  Abductor  minimi 
dt^iu:  to  the  second  phulanfres.  the  Flexor  suhlimis  digitorum,  Exten.sor  communis 
digitomm.  and.  in  addition,  the  Extcni^or  indicia  to  the  index  finger,  the  Extensor 
V  'i  to  the  little  fin;ror:  to  the  third  phalanges,  the  Flexor  profundus  dig- 

i:>  i  Kxiensor  comnmnis  digitorum. 

Development  op  the  Bones  op  the  Hand. 

Tbe  Carpal  Bones  aiv  each  developed  by  a  Kitujh  centre.  At  birth  they  are 
tllcanilajgiiiou"*.  OHsifinition  ])roroo(lft  in  the  following  order  (Fig;.  214):  In  the 
wmasnniiu  and  uneifonu  an  <)ssitic  point  appears  during  the  first  year,  the  former 
proofing  the  latter;  in  the  cuneiform,  at  the  third  year;  in  the  trafiezium  anil 
Sfmilanar,  at  the  fifth  year,  the  former  preceding  (he  latter;  in  the  scaphoid,  at  I  ho 
aixtli  vcar;  in  the  tnipezoid,  during  the  eighth  year;  and  in  the  pisiform,  about  tho 
l^clfiii  year. 

The  Metacarpal  Bones  are  each  developed  by  two  centi*ejt :  one  for  the  tthaO, 
i!»4  cm;  for  the  digital  extremity,  for  the  four  inner  metacarpal  bones;  one  for  the 
^liaft.  and  one  for  the  bnse,  for  the  metacarpal  bune  of  the  thumb,  which  in  this 
nvpcci  resembles  the  phahinges.'  Ossification  commences  in  the  centre  of  the  shaft 
ihoHt  the  eighth  or  ninth  week,  and  grntlually  proceeds  to  either  end  of  the  bone; 
afniut  the  third  year  the  digital  extremities  of  the  four  inner  metacarpal  bones  and 
iW  l»a«e  of  the  first  metacarpal  commence  to  ospify,  and  ihey  unite  about  the  twen- 
tieih  yoar. 

Till*  Phalanges  are  each  developied  by  two  centres :  one  for  tbe  shaft,  and  ono 
f'""  tlie  base.  Ossification  commencefl  in  the  shaft,  in  all  three  rown.  at  about  the 
fiplitli  week,  and  prudually  involves  the  whole  of  the  bone  excepting  the  upper 
•JXiTvinity.  Ossification  of  the  base  commences  in  the  first  row  between  the  thinl 
aoH  foiinh  years,  and  a  year  later  in  those  of  tbe  second  and  third  rows.  The  two 
wutres  become  united  in  ejich  n.>w  between  the  eighteenth  and  twentieth  years. 


OP  THE   LOWER  EXTREMITY. 

The  Lower  Ektremity  consists  of  three  8egm(jnts,  tl»e  fhigh^  leg^  and  foot^ 
•liicli  corrcspoml  lo  the  arm.  forrttnn,  and  hatuf  in  the  upper  extremity.  It  is 
coanei'teti  to  the  U'unk  lhrou»^h  tbe  os  innominatum,  or  haanvh  [or  hip^one\ 
•iiich  fonuH  the  pelvic  j:irdle. 

[Figs.  215  and  21(3  show  tho  bones  of  the  trunk  in  black,  and  those  of  the 


[Ftti.  "-'15. 


[Fio.  216. 


.''  '-^^ 


BhouMi-T  4>inllu  aUnle).] 


PelT!r«iinlIc  fHcDle).] 


llw-tnities  shaded.     Fijj.  215  shows  the  shoulder  girdle,  and  Fig.  216  the  pelvic 
pr^e,  both  from  above. 

Tlip  «^rmWcr  ifirtilt^  is  imperfect  in  front,  but  the  gap  between  the  two  clavicles 
1^  filled  by  the  sternum  :  but  it  is  absolutely  imperfect  behind,  the  pap  between 
tvn  scapulie  being  unfilled,  and  the  sc^ipul^e  connected  to  the  trunk  wholly  by 

'  Allan  Thompunn  hofl  denionMraKyl  tin*  fact  tlint  the  first.  mctJioarnal  bone  U  often  dereIopG<l 
'f^'  ihn»  centres— that  is  to  say.  there  in  a  Fcpnrate  nucleus  for  the  ni«tal  end.  fonning  a  distinct 
^(|>Wi*  vivilile  at  the  n^te  of  wven  or  el^ht  years.  lie  also  states  that  there  are  traces  of  a  prox- 
^"^  rpipltrsU  in  ihc  Bccond  niclacurpol  bone  {Jrntmai  (/  Anaiomy^  1869). 


aeo 


THE  SKELETON. 


muscles  and  by  the  clavicle.     It  in  made  up  of  two  light,  graceful,  aud  rerr 
able  bones. 

The  pelvie  girdh  is  perfect  in  front,  where  the  two  innominate  bones  mwt. 
though  imperfect  behind^  the  gap  is  filUnl  up  by  the  sternum.     The  soliditr 
immobility  of  theife  f«troug  boncj)  ure  in  marked  coutrast  to  the  lightness  and  ^i 
mobility  of  the  shoulder  girdle,  each  being  admirably  fitted  to  its  own  purjtO!«e.] 

The  Os  Innononatum. 

Tlie  Os  Innoxrunatuzn  (m,  nontino,  to  name),  or  nnmehtis  bone,  bo  called  fr 
bearing  no  resemblance  to  any  known  object,  is  a  large,  irregutar-shapud  K 

Fm.  217. 

t 
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which,  with  its  fellow  of  the  opposite  side,  forms  the  sides  and  anterior  wall  ol 
pelvic  cavity.     In  young  Hubjects  it  consists  of  three  sepanite  panSf  wLicL 
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ud  form  the  lar^e  cup-like  cavity  situated  near  the  middle  of  the  outer  Bide  of  the 
bono;  nnd,  Hltlntu;jh  in  llic  adult  these  have  l)et.'onic  united,  it  is  usual  to  describe 
ik  kme  as  divisible  intn  tbree  portions — the  ilium,  the  ischium,  and  the  pubcs. 

The  nium,  so  called  from  its  supporting  the  flank  (ilin),  is  the  superior  brtmd 
uiil  expanded  portion  which  runs  upward  from  the  upper  and  hack  part  of  the 
icflabulum.  ami  forms  the  prominence  of  the  hip.['] 

The  Ischixxm  [i^yjoi^,  the  hip)  is  tlie  inferior  and  strongest  portion  i>f  the  hone; 
ilprwet'ds  downward  from  the  a4'etal)ulum,  expands  into  a  hirgc  tuberosity,  and 
iltfu.  curving  npwanl.  ftmna  with  the  descending  ramuB  of  the  pul>e8  a  large  nper- 
tarp.  the  obturator  foramen. 

Tlic  Pubee  ia  that  portion  which  runs  horizontallv  inwiird  from  the  inner  side 
of  the  acetabulum  for  about  two  inches,  then  makes  a  sudden  bend  nnd  descends  to 
the  suiiic  extent:  it  forms  the  front  of  the  pelvis,  supports  the  external  organs  of 
generation,  and  ba.s  received  it8  name  from  being  covered  witli  hair. 

Thf  niiun  presents  for  examination  two  surfaces,  an  external  and  an  internal,  a 
m:^i.  and  two  b(U*ders,  an  anterior  and  a  posterior. 

External  Surface  or  Dorsum  of  the  nium  (Fig.  217). — The  back  ]»art  of  this 
*Br(Hi*p  is  directeil  backward,  downward,  and  outwjird ;  its  front  pan  foi'wurd,  down- 
»»nl. and  outward.  It  is  smooth,  convex  in  front,  deeply  concave  behind;  bounded 
kU\y'  bv  the  crest,  below  by  the  upper  border  of  the  acetabulum,  in  front  and 
Whirnl  l>y  the  anterior  and  posterior  borders.  This  surface  is  crossed  in  an  arched 
ihrtviinji  by  three  semicircular  lines — the  superior,  middle,  an4l  inferior  curved  lines. 
TW  nHiffrior  curvt*ti  Utte^  the  shortest  of  the  three,  commences  at  the  crest,  about 
tifiiucW  in  fn»nt  of  its  posterior  extremity;  it  is  at  first  distinctly  marked,  but  as 
It  iwwses  dr.wnward  and  outward  to  the  upper  part  of  the  great  sjicro-sciatic  notch, 
»here  it  terminates,  it  becomes  less  marked,  and  is  often  altogether  lost.  The  rough 
*'irfa(V  included  between  this  line  and  the  crest  affords  attachment  to  part  of  the 
<»luti'ib  maxiaius  above  aiul  a  few  fibres  (tf  the  rvriformis  below.  The  miihile 
ftitrti!  (tni\  the  longest  of  the  three,  commences  at  the  crest,  about  an  inch  behind 
ib anterior  extremity,  and,  taking  a  curved  direction  downward  and  backward,  ter- 
minati'sat  the  upper  part  of  the  great  sacro-seiatic  notch.  The  space  between  the 
rni'Ule  und  superior  eurvcnl  lines  and  the  crest  is  concave,  and  affords  attachment  to 
wl;!uteus  medius  muscle.  Near  the  ceutral  part  of  this  line  may  often  be  observe*! 
thforifice  of  n  nutrient  foramen.  The  inferior  eun'fd  linc^  the  least  distinct  of  the 
^W,  commences  in  front  at  the  upper  jiart  of  the  anterior  inferior  spinous  process, 
»"*L  taking  a  eurvwl  diivetjon  backwanl  and  downward,  terminates  at  the  middle 
of  the  great  saeixKHciatic  notch.  The  surface  of  b*uie  included  between  the  middle 
•"'i  iufehor  curved  lines  is  concave  from  above  downwurd,  convex  from  before  back- 
^i"!.  nri'l  affords  attachment  to  the  (Jluteus  minimus  muscle.  Beneath  the  inferior 
line,  and  c<:»rrt^(»onding  to  the  tipper  pnrt  of  the  acetabulum,  is  a  smoitth 
'  li'c  (sometimes  a  depression)  to  which  is  attached  the  reflected  tendon  of  the 
ftttiiis  fcrrioris  uius<tle. 

The-  internal  surface  (Fig.  218)  of  the  ilium  is  Ttounded  above  bv  the  crest, 
wiow  hy  a  promint-nt  line,  the  Unea  iUa-jH'vtinvti^  aiul  before  and  behind  by  the 
""'littr  and  posterior  borders.  It  presents  iinteriorly  a  large  smooth,  concave  sur- 
!.»■*•  c'lllrd  the  iiitcnial  iUac  fomitt.  or  venter  ttf  thf  ifntm,  which  lodges  the  Iliacus 
anil  presents  at  its  lowi*r  part  the  orifice  of  a  nutrient  t-anal.  Behind  the 
•^■ift  is  a  rough  surface  divided  into  two  portions,  n  sujierior  and  an  inferior. 
'"p  inferior  or  auricular  gnrfarr,  so  ealle<l  from  its  resemblance  in  shape  to  the 
*r.  i*  (>»atcd  with  rartilago  in  tlie  recent  state,  and  articulates  with  a  surface  of 
*iii»ilar  (iliuyie  cui  the  side  of  the  sjierum.  The  superior  portion  is  concave  and  rough, 
»^f  th(.  jittnrhmenl  of  the  posterior  sacro-ilinc  ligaments. 

The  crest  nf  the  ilium  is  convex  in  its  general  outline  and  sinuously  curvwl, 
P""'?  lent  inward  nnteriitrly,  outward  posteriorly.  It  is  longer  in  the  fetnale  than 
^  the  male,  very  thick   behind,  and  thinner  nt  llie  centre  than  at  the  extremities, 

tl  Koceilie  difl«r«nce  in  upeUing  tietween  ilr'um,  the  Ume,  and  ilrum,  tlie  third  part  of  the  email 


262 


THE  SKELETON, 


It  terminAteB  at  either  end  in  a  prominrnt  eminence,  the  anUrior  BUptnor 
posterior  «Hpenor  spinous  procesnett.    The  ^urfare  of  the  cre^t  is  hnwia,  tintl  *1 
into  an  external  lip,  an  internal  lip,  und  un  iutenuediute  i^pace 


To  tl 


IV  vX 


lip  \A  attached  the  Tensor  vafiina*  femoris,  (M)liuuua  externun  ahihuninis.  and 
simuH  Jorsi,  and  by  its  whole  length  the  fWia  lata;  to  the  inteiitpiK-e  bctwe 
lips,  the  Intemal  obli([ue;  to  the  internal  lip,  the  Transveiiialis,  Quadratiu 

Flo.  2ia 
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bonim,  and  Erector  ^piofc,  the  niaciis,  and  the  fai^cia  iliaca.     [In  the  very  a 
lar  (f.  tj.  Ilurculeti)  the  great  abdominal  muscles  overhang  thi:*  ere.**!.] 

The  anterior  border  of  the  ilium  is  concave.  It  prcsent.-s  two  projections, 
rated  by  a  notcli.  Of  thci*e,  the  uppermost,  situateil  at  the  junction  of  tho 
and  anterior  bonier,  is  called  tho  anterior  supirior  tipinoits  procfisg  of  ihf  iliun 
outer  border  of  which  give^i  attachment  to  the  fascia  lata  and  the  origin  0 
Tensor  vaginte  feuioris;  its  iunei*  border,  to  the  Iliacus:  whilttt  itaextreuitjal 
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lent  to  Poupart*s  ligament  and  the  origin  of  the  Soitorius.     [This  anterior 

ipcrior  spine  can  always  be  felt,  even  in  the  ven'  fat,  and  is*  one  of  the  nioM 

tlmiKiriaut  laudniarkH  of  the  whole  bculv.     In  all  exanunatious  for  hernia,  fmrtnre, 

^<M(Hiition.  etc.   iu  position  shouM  he  markeil  on  the  skin  by  an  aniline  pencil.] 

Bcncalb  this  eminenee  is  a  notch  whieh  gives  iittaehuient  to  the  Sartoriu8  niiisele, 

i,ariil  acmss  whieh   jiattse.'*  the  extenial  cutaneous  nerve.     Below  the  notch  is  the 

imiUrior  inftrior  ttpinoua  protu^gfty  which  tenuinates*  in  the  upper  lip  of  ihe  acetab- 

Uliim;  it  gives  atta<'hnient  to  the  straight  tendon  of  the  Rectus  femoris  muscle 

and  the  ilio-fenioral  ligament.     On  the  inner  hide  of  the  anterior  inUrinr  hpinnus 

prixrL«8  is  a  broad  tf>hallow  groove  over  which  pa^es  the  lliucU8  muK*lc.     The  pos- 

[lerior  liorder  of  the  ilium,  shorter  than  the  anterior,  also  pre^i^ntjs  two  projections 

tted  by  a  notch,  the  pos^terior  superior  and  the  posterior  inferior  8piii<uis  pro- 

Tlie  fonner  corresponds  with   that   portion  of  the  posterior  surfaec  of  the 

llimn  wliich  nerves  for  the  attachment  of  the  oblique  portion  of  the  sacro-iliae  liga- 

Tutuits  aiid   the   ^[ultifidu?*   spina*  [it   is  always   uiurked   by   a  de|tression   in    the 

Wk.  iLud  in  the  female  model  this  is  a  noticeable  dimple,  which  adds  much  (o  its 

Wautv]:  the  latter  to  the  auricular  portion  which  articulates  with   the  sacrum. 

Below  the   posterior  inferior  spinous    process   is  a  deep  notch,   the  givar  saero- 

sciAtic 

The  iBchiuzD  forms  the  lower  and  back  part  of  the  os  innomlnatum.  It  is 
iliviniWo  into  a  thick  and  solid  portion,  the  f»nh/ ;  a  large  rough  eminence  on  whieh 
the  Im Illy  rests  in  sitting,  the  tuK'nusity  ;  and  a  tlnn  ascending  pa'rt,  the  rawu». 
It  body,  somewhat  triangular  in  form,  presents  three  surfaces,  external,  inter- 
and  piKsterior.  The  fxttrnaf  tturface  corresponds  to  that  piniion  of  the  acetab- 
ulum formetl  by  the  ischium;  it  is  smooth  and  concave,  and  foj-ms  a  little  more 
ilian  two*fifihs  of  the  acetabular  cavity;  its  outer  margin  is  bounded  by  a  jironn- 
tit'Dt  rim  OP  lip  ti»  \^hich  the  colvloid  fibro-caitilage  is  attached.  Helow  the  acetalt- 
ulum,  belwe<'U  it  and  the  tuherosity,  is  a  deej*  gnntve,  along  which  the  tendon  of 
<lie  Oliuralor  externus  muscle  runs  as  it  passes  outward  to  be  inserted  into  the 
<iip'tal  fossa  of  the  femur.  The  intenwl  iurfavt  is  su)ooth,  concave,  and  forms  ilie 
tttcnil  ImundarA'  of  the  true  pelvic  cavity;  it  is  broad  above,  and  separated  from 
the  Venter  of  the  iliura  by  the  linea  ilio-peetineti ;  narrow  below:  its  jmsterior 
border  [irescnts,  a  little  below  its  centre,  a  sharp  process,  the  spine  of  the  ischium, 
«i»ovc  and  below  whieli  are  the  greater  and  lesser  sacro-sciatic  notches;  in  fmnt  it 
pivs(«nts  a  sharp  margin,  the  internal  border,  which  forms  the  outer  boundarj^  of  the 
^Mumthr  foramen.  This  surface  is  perforated  by  two  or  three  large  vascular  foram- 
^K  and  nflfords  atta<diment  to  part  of  the  Obturator  intemus  muscle.  The  /«>#- 
^*Tior  nurfntw  is  (juadrilatcnil  in  fonn,  bi-oad  and  sniftoth  above,  narrow  below, 
*ht:re  it  heconies  continuous  with  the  tuberosity,  and  presents  a  portion  of  the 
groove  H?en  below  the  acetabulum  fur  the  tendon  of  the  Obturator  cxtemus 
;  it  is  limited  in  front  by  the  margin  of  the  aceiabuluna ;  behind,  by  the 
"^»Dt  part  of  the  great  saero-sciatic  notch.  This  surface  supports  the  Pyriformis, 
'J*?  tffo  Gemelli,  and  the  Obturator  intemus  mugcles  in  their  passage  outward  to 
'"'^  groal  trochanter.  The  body  of  the  isfcliium  presents  three  liorders,  posterior, 
*^ti*rn}iL  and  internal.  The  pottfcrior  border  presents  a  little  below  the  centre  a 
^^^  Jiiid  pointed  iriiinguhir  eminence,  the  nrpint'  of  the  m'hhtui^  nmre  or  less  elon- 
|*lea  in  different  subjects.  Its  external  surface  gives  attachment  tt»  the  (Jeuiellus 
wiperior,  its  intenial  surface  to  the  Coccygeus  and  Levator  ani,  Avhilsl  to  the  pointed 
**treniitv  is  connecte<l  the  lesser  sacro-sciatic  ligament.  Above  the  spine  is  a  notch 
w  largo  (*ize.  the  ifnat  ttarro-m^iatic,  converted  into  a  foramen  by  the  lesser  saero- 
■<'Uitic  lijzanient :  it  transmits  the  Pyrifonnis  musrle,  the  gluteal  vesstds,  and  supe- 
^'*'' ghitwd  ntTve  fuu'^sing  out  of  the  pelvis  above  the  muscle ;  the  sciatic  vessels, 
ttiegreutor  ai»d  lesser  striatic  tierves.  the  internal  pudic  vessels  and  nerve,  and  mus- 
^'^t"  Lranches  from  tlie  sacral  plexus  below  it.  Below  the  spine  is  a  smaller  notch, 
»»t'  ht^fr  fttnTft-aciottc  ;  it  is  smooth,  coated  in  the  recent  state  with  cartilage,  the 
Wacy  (if  which  presents  numerous  markings  corresponding  to  the  subdivisions  of 
^^  ^ndoi»  of  the  Obturator  internus  which  wimU  over  it.     It  ia  converted  into  a 
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foramen  by  the  socro-sciatic  ligftraente,  and  tninHtnits  the  tendon  of  the  Ohmni 
internus,  the  nerve  which  supplies  that  muscle,  and  the  interrml  piidie  ve>'Sf!s  n\ 
nerve.  The  fxtcrnnl  border  forms  the  prominent  rim  of  the  uoetabuluni  and  i«f| 
raters  the  posterior  from  the  external  siu'face.  To  it  is  attached  the  cotyloid  tif 
cartilaj^c.  The  internal  border  is  thin  anrl  forms  the  outer  circumfex'eace  of 
obtumtor  foramen. 

The  tuberosity  [upon  which  Ike  !iodv  rots  in  the  sitiinfr  posture]  preseiiU? 
examination  an  external  lip,  an  inteniiil  lip,  and  an  intennediate  space.    TliecxU'r* 
nal  lip  gives  atrachnient  t/i  the  Quadnitirs  femnris  and  part  of  the  A*lductor  i»ri;.'Jiia 
musch"*.      The  inner  lip  is  bounded  by  a  sharp  rid^e,  for  the  atrachmeiit  of  a  ful 
form  pmlontration  of  the  pre^it  sacro-sciatic  ligament;  it  presentj*  a  groove  «m  t 
inner  side  of  this,  for  the  hxlgment  of  the  internal  pudic  vessels  and  nerve;  ai 
more  anteriorly,  hai*  attaches!  the  Tranaversus  pcrintei  and  Erector  penis  mual 
The  intermodiftte  surface  is  divided  into  two  portions — an  anterior,  rough*  sniiicw 
triangular  part»  and  a  posterior,  smooth,  ijuadriluteral  poiiion.     The  anttTiorsii 
face  is  divided  by  a  prominent  vertical  ridge,  passing  from  bjise  to  apex,  into  t 
parts;  the  outer  one  gives  attachment  to  the  Adductor  magtnis,  tl»e  inner  tot 

freat  sacro-sciatic  ligament,  Tlie  posterior  portirtn  is  also  divided  into  two  fart; 
y  an  oblique  ridge,  which  runs  forward  and  outward;  from  the  upper  ami  outa 
facet  arises  the  Sornimcmbmnosus ;  from  (be  lower  and  inner,  the  Bici'|)S  an( 
Semitendinosus.  Tlie  uppermost  part  of  the  tuberosity  givej»  attachment  to  Um 
Gemellus  inferior. 

Tlie  ramus  or  ascending:  ramus  is  the  thin  flattened  part  of  the  ischium  wliii*! 
ascendii  fn>m  the  tuberosity  upward  and  inward,  and  join8  the  ramus  of  the  piilieii 
their  point  of  junction  being  indicated  in  the  adult  by  a  rough  eminence, 
outer  surface  of  the  ramus  is  rough,  for  the  attachment  of  the  Obturator  extern 
mriHcle,  also  some  fibres  of  the  Adductor  magnu-i!  ami  of  the  Gracilis;  its  inn 
surface  fortns  part  of  the  anterior  wall  of  thi^  [lelvis.  Its  inner  bonier  is  thic 
rough,  slightly  everted,  forms  pait  of  the  outlet  of  the  pelvis  and  presents*  : 
ridges  and  an  intervening  space.  The  ridges  are  ctmtinuous  with  similar  onosoj 
the  descending  ramus  of  the  pubes.  To  the  outer  one  is  attached  the  deep  lavd 
of  the  sujierficial  perineal  fascia,  and  to  tlie  inner  tin:  anterior  layer  of  the  iriiitt 
gular  ligament.  If  these  two  ridges  are  traced  iiownwai*d,  they  will  be  found  t'>  Ih 
continuous  with  e:ich  other  at  the  anterior  extremity  of  the  tuberosity  of  the  i^'l> 
ium ;  here  the  two  layers  of  fiuscia  are  blendtHl  behind  the  Trnnsversus  pfriiirt 
muscle.  To  the  intervening  space,  just  in  fmnt  of  the  point  of  junction  i>f  di 
ridges^  is  attached  the  Trjinsversus  perinnci  muscle,  and  in  front  of  this  a  portirt 
of  the  cms  penis  (vol  clitoridis)  an<l  the  Erector  penis  (vel  clitoridis)  muscle.  ^ 
outer  borrler  is  thin  and  sharp,  and  forms  part  of  the  inner  margin  of  theohturaW 
foramen. 

The  Pubes  forma  the  anterior  part  of  the  oa  innominatum,  and  with  the  brtnc" 
the  opposite  sifle  forms  the  front  boundary  of  the  true  pelvic  carity.  It  is  divisiM 
into  a  body,  a  horizontal  ramus,  and  a  descending  ramus. 

The  body  is  somewhat  quadrilateral  in  shape,  and  j>resent8  for  examination** 
8urface.-i  and  three  iiorder^i.     The  ttnterhr  surface  is  rough,  directed  fonvanl  b^ 
outward,  and  serves  for  the  attnchment  of  various  muscles.     To  the  upper  ami  ininfl 
angle  imuie<liHtely  l»elow  the  crent  is  attachcfl  the  Ailduetor  longns;  lower  iloffttj 
from  withorit  inwaid,  are  attached  the  Obtumtor  externus,  the  Adiliictor  magiiw 
the  Adductor  brevis,  and  the  upper  part  of  the  Gracilis.     The  pogtrrtnr  siirfiK'i 
convex  fnmi  above  downward,  concave  from  side  to  side,  is  smooth,  and  forms  ]* 
of  tlie  anterior  wall  of  the   pelvis.      It  gives  attachment  to  the  Levator  aiii  «* 
Obttirator   iutenius.      The   upper   border   presents  for  examination   »   pnimiiit'il 
tubercle  which  projects  forward  and  is  called  the  ^pine ;  to  it  is  attacheil  the  oiil 
pillar  of  the  external  abdominal  ring  and   Poupart's  ligament.      Pn.«i<ing  outvn 
from  this  is  a  prominent  ridge,  forming  part  of  the  ilio-pectmcnl  line,  which,  ni 
ning  outward,  marks  the  brim  of  tlie  true  pelvis.     To  it  is  attacheil  n  portion 
the  conjoined  tendon  of  the  Internal  Obli<|uo  and  Transversalia  muscle?,  Gituhcmu^ 
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(fnent.  and  the  trian^lar  ligament.     Internal  to  the  spine  of  the  pube»  is  the 
i/,  which   exTontb  fmm  tliis  process  to  tlie  inner  extremity  of  the  hone-      It 
irdfi  attachment  anteriorly  to  the  conjoine<i  teiitlon  of  the  Internal  Oblique  anrl 
isTetwilis,  antl  po^jileriorly  to  the  Rectus  and   Pvramidalis  miistdea.     The  piiint 
unrtion  of  the  crest  with  the  inner  border  of  the  bone  is  eallefl  the  angU- ;  to 
wcU  a«  to  the  symphysis,  is  iittachcd  the  internal  pillar  of  the  external  abdom- 
tn&l    ring.     The  ifitrrruif  hordfr  is  the  st/tnphi/ftin  :  it  i?t  oval,  covered  by  eight  or 
icr  transverse  ridges,  or  a  series  of  nipple-like  processes  arranged  in  rows  8e])a- 
1  by  gr*>oves;  ihey  w»rve  for  the  attachment  of  the  connecting  fibro-enrtilnge 
r«l  between  it  and  the  oppOHite  bone.     The  outer  border  presents  a  sharp  inar- 
^i»,  which  foiTOs  ]iart  of  the  circumference  of  the  obtnrutor  foramen  and  affords 
.chment  to  the  obturator  membrane. 

Tlio  hori2ontaJ  ramus  extends  from  the  body  to  the  point  of  junction  of  the 

toIx-s  with  the  ilium*  and  formt\  tlie  upper  part  of  the  circumference  of  the  obtu- 

T»ior  fnramen.     It  presentiJ  for  examination  ii  superior,  inferior,  and  posterior  i^ur- 

&c«  and  an  outer  extremity.     The  aupertor  suifaee  presents  a  continuation  of  the 

v\io-pwtineal  line,  already  raentk»ned  as  commencing  on  the  body  of  the  bone.      In 

from  ftf  this  ridge  the  surface  ot  bone  is  triangular  in  form,  wider  externally  than 

itcmnlly.  smooth,  and  affords  attachment  to  the  Peetineus  muscle.     The' surface  is 

tun^knl  externally  by  a  rough  eminence,  the  iHo'pectt'iit'nl^  which  serves  to  indicate 

le  point  of  junction  of  the  ilium  and  pubes,  and  gives  attachment  to  the  Psoas 

"Ttts  when  this  muscle  is  present.     The  inferior  surface  forms  the  upper  bound- 

the  obturator  foramen,  and  present**,  cxtenmily.  a  broad  and  deep  oblique 

^e.  for  the  passage  of  the  obturator  vesjnds  ami  nerve;  and,  internally,  a  sharp 

isrgin,  which  fonns  part  of  the  circumference  of  the  obturator  foramen  and  to 

thich  the  obturator  membrane  is  attached.     The  pogteHor  surface  forms  part  of 

thennterior  boundary  of  the  true  pelvis.     It  is  smooth,  convex  fi*om  above  dttwu- 

^»r<l.  and  affords  attnehment  to  the  upper  fibres  of  the  obturator  internus.     The 

Cttfrrextrcmity,  the  thickest  part  of  the  ramu^s,  forms  one-fifth  of  the  cavity  of  the 

wviabulura. 

Tlio  deecendin?  ramus  of  the  pubes  is  thin  and  flattened.  It  passes  outward 
ind  iluwnward.  becoming  luirrower  as  it  deseen<ls,  and  joins  with  the  ramus  of  the 
tfit'liiuiu.  Its  timterior  surface  is  rough,  for  the  attachment  of  muscles — the  Gmcilis 
along  its  inner  border;  a  portion  of  the  Obturator  externus  where  it  enters  into  the 
(^'Tiujiiion  of  the  foramen  of  that  name;  and  between  these  two  muscles  the  Adduc- 
tors hrevis  and  magnus.  The  ftonten'or  surface  is  smooth,  for  the  Obturator  intcr- 
'^"Si  and  close  to  the  inner  margin  the  Compressor  urcthnv.  The  inner  border  is 
toit'k.  rough,  and  everted,  especially  in  females.      It  presents  two  riflges,  M»parated 
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an  intervening  space.     The  ridges  extend  downward  througlt   the  jiscouding 


**""»«  of  the  ischium  to  the  tut'er  ischii,  where  they  become  continuous:  to  the 
tJtt^rnal  one  is  attaebe<l  the  deep  layer  of  ilic  siijierficial  perineal  fascia,  and  to  the 
"iiepnal  one  the  anterior  layer  of  the  triangular  ligament.  To  the  intervening 
*(»iC4'  is  attached  the  crus  penis  (vel  rlitoridis)  and  ilie  Erector  penis  (vel  clitoridis) 
oiuiiclo.  The  oit/er  bonier  is  thin  antl  sharp,  forms  part  of  the  circumference  of  the 
'•'^t'lrntor  fi»ranien,  and  jrives  attachment  to  the  Obturator  nuisde. 

Tlic  Cotyloid  Cavity,  or  Acetabulum,  is  a  deep,  cup-shaped,  hemispherit^al 
Jt'pr<s.»ci,>ii  formefl.  internally,  by  the  pubes,  above  by  the  ilium,  behind  and  below 
Y  '^'^  ischium,  a  little  le.'is  than  two-fiftiis  being  formed  by  the  ilium,  a  little  more 
J"*«i  two-fifihs  by  the  ischium,  and  the  remaining  fifth  by  the  pubes.  It  is  boumled 
.' >  Jirominent  uneven  rim,  wliioh  is  thick  and  strong  above,  and  serves  for  the 
•^tacLnirnt  of  a  fibro-cartilaginous  structure  which  contracts  its  orifice  and  deepens 
^"^  siirfju'c  for  articulation.  It  pri'scnts  on  it.<  inner  side  a  deep  noti-h,  the  voti/hiJ 
'^'''•/f,  wliicli  transmits  the  nutrient  vessels  into  the  interior  of  the  joint,  iind  is  con- 
'*ii'i(m,s  with  a  circular  depression  at  the  bi>ct(uu  of  the  cavity:  this  depression  is 
IJ^rforated  by  numerous  apertures,  lodges  a  mass  of  fat,  and  its  margins,  as  well  ;i» 
r***Wof  the  notch,  serve  for  the  attachment  of  the  ligamentum  teres.  The  notch 
^Converted,  in  the  natural  stale,  into  a  foramen  by  a  dense  ligamentous  band  which 
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pB0Be6  across  it.  T1iruu;^h  tin.s  fornmen  the  nutrient  vcv^^scIh  and  nerves  enter  the 
joint.  [Tht»  internal  surface  of  the  pehie  bone.s  is  aect^.«ible  to  ilie  touch  by  the 
rectum,  «n»i  in  Wfuiien  hy  the  va^iuu  also.  In  nuspccteJ  hi|)-joint  illsciuse  this*  may 
sometimes  give  valuable  information  by  dischising  ihe  cuuditiou  of  the  floor  of  the 
Acetahuiunirj 

The  Obturator  or  Thyroid  Foramen  iH  a  large  aperture  situated  between  the 
ischium  and  pubc8.  In  the  male  it  \a  largo,  of  an  oval  IHnu,  its  Inu»:est  diameter 
being  ohliijiieiy  fron»  abovu  downward;  in  the  femnle  it  is  smaller  and  more  triiui- 
gular.  It  i8  bound  bv  a  thin,  uneven  margin  to  which  a  strong  mcmhrane  is  aitaehed, 
and  presenLH  at  it.s  u|tper  and  outer  part  a  deej)  groove  which  runs  from  the  pelvis 
obli)|uely  forward*  inward,  and  downward.  This  groove  is  converted  into  a  fontuicu 
by  the  obturator  nieinhrane,  and  transmits  the  obturator  vessels  and  nerve. 

Structxire. — This  bone  consists  of  much  cancellous  tissue,  especially  where  it  is 
thick*  enclosed  l)etwtH?n  two  layers  of  dense  c(mi]mct  lisHue.  In  the  thinner  partji 
of  the  bone,  as  at  the  bottom  of  the  acetjitiulunj  and  centre  itf  the  iliac  fi»ssa,  it  is 
usually  *enii-tninsparcnt  and  composed  entirely  of  couipact  tissue. 

Development  (Fig.  211*). — By  eiyhi  centres:  three  primary — tme  for  the  ilium, 
one  f*>r  the  ischium,  and  one  for  the  pubtw;  and  jive  secondary — one  for  the  cre&t 
of  the  ilium,  one  for  the  anterior  inferior  spinous  prm^esa  (said  to  occur  more  fns- 
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lM»n  of  the  D^-vMupment  of  th«  Os  Innominfttiiro,  l»y  eiuht  centre*— thm'  prlmftry  (ilium,  i^ehiiim.  nnd  piihc*(. 
live  M*(M)n(lHry.  Tli«  (hn*e  piimnry  cvnin'tt  unite  through  ■  T-sbaped  plei%  about  puberty.  Epipbybc*  Appe*r 
about  pubony,  ami  uiiiti*  itmml  tin-  iWL'iity -linii  yi*ar. 


quently  in  the  male  than  the  female),  one  for  the  tuberosity  of  the  ischium,  one  for 
the  symphvsis  pubis  (more  frequent  in  tlie  feuiule  llian  tlie  ui:de).  itnd  one  for  the 
Y-sha[)cd  piece  at  the  l>ottnm  of  the  acetabulum.     These  various  centres  ajtpear  in 
the  following  order:  First,  in  the  ilium,  at  the  lower  part  of  the  bone,  immediately    ^A 
above  the  ecialic  notch,  at  about  the  same  period  that  the  development  of  the  verte-   ^| 
br»  conunences.     Secondly,  in  the  body  "f  the  i-ebium,  at  about  the  third  month    ^i 
of  foetal   life.     Thirdly,   in  the  body  of  the  pul)es,   between  the  fourth  and   fifth 
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montii?.  At  birth  tLe  three  primary  oentrew  are  quite  sepnrate,  the  cr«*t,  the  bot- 
tom uf  the  ucetnbiiluDi,  and  the  rami  of  the  i.soliiiitii  uihI  ]iiilii.*5  boiii^  siill  cartilagi- 
nous. At  about  thr  .-sfVenth  or  eighth  veiir  tbe  nuiii  uf  iht*  pnhes  aiul  iscljium  are" 
aliui^i  complt'it'ly  ossified.  Ahout  ilie  thirtooulh  or  fourteenth  year  the  three  Jivis- 
ious  of  the  hone  have  extended  their  growth  int^)  the  bottom  of  the  iu>etaljuhim, 
b^ing  separated  fi*oin  each  other  by  a  Y-shaped  portion  of  cartilage  which  now  pre- 
it4.*nt3  trace-?  of  ossifieation.  The  ilium  and  ischium  then  become  joined,  and  lastly 
llie  pubes,  through  the  intervention  of  this  Y-^hnped  portion.  At  about  the  age  of 
pnlierty  ossilicalion  takes  [dace  in  each  of  the  remaining  portions,  and  they  become 
joiDo<i  to  the  rest  of  tlie  bone  ahout  the  twenty-fifth  year. 

ArticulationB. — With  it*  fellow  of  the  opposite  side,  the  sacrum,  and  femur. 

Attachment  of  Mtisclee. — To  the  ///«/«,  fifteen.  To  the  outer  lip  of  the  ere»t. 
the  Tensor  vagina*  fenioris,  Obliquus  externus  abdominis,  and  Latissinius  domi ;  to 
the  internal  Up.  the  Uiacus.  Tranwversalis.  Quadratus  lumhorum,  ant]  Kreetor  sjiinte; 
to  the  interspace  between  the  lips,  the  Obli<[UU8  internus.  To  the  outer  surface  of 
the  ilium,  the  (.iluleus  maximum.  (Jluteus  niedius,  GluleuH  minimus,  reflected  tendon 
of  Rectus,  portion  of  Pyriformis;  to  the  internal  suH'ace,  tlie  lliaeus.  and  the  Mul- 
tifidus  cipinn^  to  tbe  internal  snrfai'c  of  the  [H>sterior  superior  spine;  to  the  anterior 
border,  tlie  Sartorius  and  stniight  tendon  of  the  Rectus.  To  the  m^hhtvu  founoen. 
To  its  outer  surface,  the  Obturator  externus  and  Gracilis;  internal  surface.  Obtura- 
tor internus  and  Levator  ani.  To  the  spine,  the  Gemellus  superior.  Levator  ani* 
and  Coccygeus.  To  iLe  tuberosity,  the  Biceps,  Semitendinosus.  Semimcnibi*ano- 
frus,  (juatlratus  femoris.  Adductor  magnus,  <Temcllus  inferior,  Transvei-sus  jierinsei, 
Erector  penis.  To  the  j/uhcs,  sixteen,  the  Obliquus  externu.^.  Obliquus  inter- 
nus* Transvers;ili8,  Rectus,  Pyramidalis,  Psoa«  parvus,  Pectineua.  Adductor  magxius. 
Adductor  longus.  Adductor  brevis.  Gracilis,  Obturator  extemus  and  internus.  Leva- 
tor atii.  Compressor  urelhric,  and  occa.sionally  a  few  fibres  of  the  Accelerator  urina?. 


The  Pelvis  (Figs.  220,  221). 
Tbe  Pelvis,  .so  called  from  its  resemblance  to  a  basin  (L.  jwlvitt),  is  stronger  and 

Fio.  220. 


*^*^J"e  massively  constructed  than  either  the  cranial  or  thoracic  cavity:   it  is  a  bony 
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Female  Prlvls  (nduU). 

t\x\<i  intorpojsed  hftween  tlic  lower  ond  of  tlie  s|une,  wJiich  it  supports,  and  th(» 
lowt'i*  extremities  upon  wliicli  it  rest.'^.  It  is  coiupu.sed  of  four  bone.s:  the  two  ossa 
innominuta,  wbieh  liotuid  it  on  either  side  and  iu  front,  uud  the  saorum  and  coccjx^ 
which  coTiijjlete  it  behind. 

Tlie  pelvis  \s  divided  by  a  prominent  line,  the  Unea  ilio-pertmeay  into  the  false 
an<I  true  pelvisi. 

Tlie  False  Pelvia  is  all  that  expanded  portion  of  the  pelvic  cavity  which  i» 
flituiite<l  above  the  linea  ilio-pectinca.  It  'i»  Itounde*!  on  each  :*ide  bv  the  o»sa  ilii ; 
in  front  it  is  incomplete,  presenting  a  wide  interval  between  the  spinous  processes 
of  the  ilia  on  either  Hide,  which  is  filbnl  up  in  the  recent  state  by  the  pariet4?s  of 
the  abdoraen  ;  behind,  in  the  middle  line,  is  a  deep  notch.  This  broad,  shallow 
cavity  is  Htted  to  support  the  intestines  and  to  tniuMuit  part  of  their  weight  to  the 
anterior  wall  of  the  abdonien. 

The  True  Pelvis  is  all  that  part  of  the  pelvic  cavity  which  is  situated  beneath 
the  linea  iliopectinca.  It  Is  smaller  than  the  false  pelvis,  bnt  its  walls  are  more 
perfect.  For  convenience  of  description  it  is  dividwl  into  a  superior  circumference 
or  inlet,  an  inferior  circumference  or  outlet,  and  a  cavity. 

The  superior  circumference  forms  the  marj^in  or  brim  of  the  pelvis,  the 
included  space  being  cjilled  the  inht.  It  is  fonned  by  the  linea  ili*>pectinea,  com- 
plcteil  in  front  by  the  spine  and  eivst  of  the  jmbes,  and  liehind  by  the  anterior 
margin  of  the  b:u'e  of  the  sacrum  and  pacro-verlebral  angle. 

The  inlet  of  the  pelvis  is  somewhat  heart-shaped,  obtusely  pointed  in  front, 
diverging  on  either  side,  and  encroa<'hed  upon  behind  by  the  projerti«»n  forwaivl  of 
the  promontory  of  the  kihtuim.  It  luis  rbret*  principal  diameien* — antero-|M>sterior 
(sacro-pubic),  transverse,  and  obli(|ue.  The  atitero-posterior  extends  from  the  sacro- 
vertebnil  angle  U>  the  syuipbysis  ]>u1jJs  ;  its  avei'uge  meiisuremeut  is  four  inches  in 
the  male,  four  and  three-quarters  in  the  female.  The  transverse  extends  across  the 
greatest  width  lif  the  inlet,  fnun  the  middle  of  the  brim  on  one  ^ide  to  the  same 
point  on  the  opposite;  it^  average  measurement  is  four  and  a  half  in  the  male,  five 
and  a  qunrt€*r  in  the  feunile.  Tlie  oblii|ue  extends  from  the  nuirgin  of  the  pelvis, 
corresp(»ndirig  to  the  ilio-pectineal  eminence  on  one  si»le,  to  the  sacro-iliac  symphy- 
sis on  the  <)ppo)*iie  side;  its  average  measurement  is  four  and  a  quarter  in  the  male 
and  five  in  the  female. 

The  cavity  of  the  true  pelvis  is  bounded  in  frtmt  by  the  symphysis  pubb; 
behind,  by  the  concavity  of  the  sacrum  and  coccyx,  which,  curving  forward  above 
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auid  below^  contracts  the  inlet  and  outlet  of  the  canal ;  and  laterally  it  is  hounded 
2)V  Jk  Itrtjad,  snuxith,  qiiadi*angidar  |date  of  hone  corresponding  to  the  inner  suHaee 
of  tlie  body  of  the  ischium.  The  cavity  is  shallow  iu  front,  measuring  at  tlie  t^yui- 
ph  v»i.s  an  inch  and  n  half  iu  de]>th,  three  inches  and  a  half  in  the  uiiddle,  and  four 
iiicli*^*  i*nd  a  half  posteriorly.  From  this  de!*cripiion  it  will  he  seen  that  tlie  cavity 
of  tlie  pelvis  i>i  a  sliort  curvtMl  Cjutal,  consi4lenibly  dec]»er  on  its  pontcrinr  than  on  iu 
t*.'vior  wall,  and  Ifrondor  in  the  middh*  than  at  t'iihcr  cxtreuiitv,  fri)ni  tlio  ]»rojee- 
tioix  forward  of  the  sacro-c«>ccygeaI  coluuiu  above  and  heh>w.  This  cavity  contains, 
in  t-lie  recent  subject,  the  rectum,  bladder,  and  part  of  the  organt*  of  generation. 
Tlie  rectum  is  placed  at  the  back  of  the  pel v if*,  anti  c<")rrespoud8  to  tlie  curve  of  the 
sacrococcygeal  column;  the  bladder  in  fmnt,  behind  the  symphysis  pubis.  In  the 
feiu»»le  tbe  uterus  and  vai;ina  occupy  the  interval  between  these  part*. 

The  lower  circumference  of  the  pelvis  is  very  irregular,  and  fomis  what  is 
«\lle^  the  ottfit't.  It  is  bounded  by  three  prominent  emineuceii:  one  posterior, 
fnnned  by  the  point  of  the  coccyx  ;  and  one  on  each  side,  the  tuberosities  of  the 
Lnclaia.  These  eminences  are  separated  by  three  notches:  one  in  front,  the pufn'c 
^rcA,  formed  by  the  convergence  of  the  mmi  of  the  ischia  and  puhes  on  each  side; 
the  other  notches,  one  on  each  pide.  are  furnieil  by  the  sacrum  and  coccyx  behind* 
tLe  ischium  in  ft^ont,  and  the  ilium  above:  they  are  called  the  itarro-gciatn'  notrhes; 
^  the  nauiral  stale  ihey  are  converted  into  foramina  by  ibe  lesser  and  greater  j*acro- 
*w»tir  ligaments. 

1'he  diameters  of  the  outlet  of  the  pelvis  are  two,  antero-posterior  and  transverse. 
The  anttro-ponterior  cxtentLs  from  the  tip  of  the  coccyx  to  the  lower  ]>art  of  the 
symphysis  pubis;  its  average  measurement  is  three  and  a  quarter  inches  in  the  male 
Jin<l  five  in  the  female.  The  tronxeerse  extends  from  the  piisierior  part  of  one 
|sciii£4ji^.  tuberosity  to  the  sjinie  p<iint  on  the  opposite  side ;  the  average  measurement 
Is  tlirve  nnd  a  half  inches  in  the  male  and  four  and  three-(4uarters  in  the  female.  The 
*niero-po»terior  diameter  varies  with  the  length  of  the  coccyx,  and  is  capable  of 
inerejvie  or  diminution  on  accoiint  of  the  mobility  of  that  bone. 

I^oeition  of  the  Pelvis. — In  the  erect  jiosture  the  pelvis  is  placed  obli<piely  with 
rc<rnrii  to  tbe  trunk  of  the  body:  the  bony  ring,  which  separates  the  true  from  the 
fjilso  Hflvis,  and  which  forms  the  essential  part  of  the  ]»elvis,  is  placed  so  as  to  form 
"**  ™ngle  of  abiiut  si.xty  to  t-ixty-five  degrees  with 
the  ;£round  on  which  we  stand.  The  pelvic  surface 
*^f  f'-ic  symphysis  pubis  looks  upward  and  back- 
*'"*<-l,  the  concavity  of  the  sacrum  nnd  coccyx 
Qo^'j^^^j  and  forward,  the  base  of  the  sacrum  in 
^"'—funned  female  bodies  being  nearly  four  inches 
"  '"^«tlie  upper  border  of  the  symjdiysis  pubis, 
*"u  t  he  apex  of  the  coccyx  a  little  more  tburi  half 
**'*ch  above  its  lower  border.  The  obll<|uity  is 
f'^»'^*  greater  lu  the  fwlus  anil  at  an  early  period 
K!"  *^^  ^^^'"^^  '**  *^**^  adult.  In  conse<|Uence  of  this 
I*  **inity  of  the  pelvis  the  line  of  gravity  of  the 
'  ?^^*,  ^hicli    passes*   throuirh   the  nnddle  of  the 


ilo 


cji    passes* 
*^toid   process  of   the   axis   and   through    the 


*'**  "ts  of  junctinn  of  the  curves  of  the  vertebral 

*^*  xan  to  the  sacro-verlebral  angle,  descends  to- 

/^*"<J  the  front  of  tbe  cavity,  so  that  it  bise<?r.s  a 

.    ^^     drawn  tnmsversely  through  the  middle  of  the 

*^^*1*  nf  the  thigh-bones.    And  thus  the  centre  of 

L'lP*'^'  '^^  "^'f  *'i*^  head  is  placed  immediately  over  the 

*^'*i'*of  the  thigh-bones  on  which  the  trunk  is 

*"l>T)f»rted. 


n-"« 


OuU»t 


Verttcttl  Section  of  the  Pelvis,  witli  Unes 
Indicating  tbe  axea  of  tbe  |ielvU. 


^    -Axee  of  the  Pelvis  (Fig.  222). — The  plane  of  the  inlet  of  the  true  pelvis  will 

P    ^e|»rcserite<i  i'V  a  line  drawn  from   the  b:i.se  of  (he  sjwTum  to  the  u]>per  margin 

'^^     tlie  symphysis  pubis.     [This  forms  with  the  horizon  an  angle  of  from  fifty-hve 
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to  sixty-five  degrees.]  A  lino  (»arric<l  at  right  angles  with  this  nt  its  mifMIe  ■wonU 
correHpond  at  one  extremity  with  the  umbilicus,  iind  ut  the*  other  with  the  middle  of 
fche  coccyx  :  the  axi«  i»f  the  inlet  is  therefore  directed  downward  and  hackwordj 
[The  plane  of  the  outlet  is  represente*)  hy  a  line  fi*oni  the  tip  of  the  cocevx  to  thj 
tower  border  of  the  syraphyi*is,  and  fonns  with  the  horizon  an  angle,  varying  will 
the  length  of  the  coceyx,  of  from  seven  to  twenty-seven  degrees.]  The  axis  of  th( 
outh^t  produced  upward  wuuld  touch  the  ha^e  of  the  Hacruin.  and  is  therefore  direete* 
downward  and  f  award.  [This  axis  is  directed  downward  and  backwanl,  not  forwarti, 
the  tip  of  the  coccyx  being  above  the  level  of  the  lower  border,  and  often  of  tb< 
upper  border,  of  the  symphysis.]  The  axis  of  tlie  cavity  is  curved  like  the  cAviq 
itself:  this  curve  corresponds  to  the  concavity  of  the  sacrum  antl  coccyx,  the  extrcmij 
ties  being  indicated  hy  the  central  points  of  the  inlet  and  outlet.  A  knowleilge  of 
the  direction  of  these  axes  serves  to  explain  the  coui>e  of  the  ftetus  in  it^i  pa^ksagt 
through  the  pelvis  during  parturition.  It  is  also  important  lo  the  surgeon,  m 
indicating  the  direction  of  the  force  retpiired  in  the  removal  of  calculi  from  ihi 
bladder,  and  as  detennining  the  direction  in  which  instruments  should  be  used  il 
operations  upon  the  pelvic  viscera. 

Differences  between  the  Male  and  Female  Pelvis. — In  the  male  the  bond 
are  thicker  and  stnmger.  and  tlie  muscular  eminences  and  impressions  on  their  5UP 
faces  more  strongly  marked.  The  male  pelvis  is  altogether  more  massive;  its  car* 
ity  is  deeper  and  narrower  and  the  obturator  fonunina  of  larger  size.  In  the  fetnuU 
the  bones  are  lighter  and  more  expandeil,  the  muscular  impressions  on  their  surfocei 
are  only  slightly  marked,  and  the  pelvis  generally  is  less  massive  in  structure.  Thi 
iliac  fossje  are  broad,  and  the  spines  of  the  ilia  widely  separated;  hence  the  greii) 
promineJice  of  the  hips.  The  iidct  and  the  outlet  are  larger,  the  former  liein| 
more  nearly  circular  in  consequence  of  the  s;icral  promontory  projecting  less  int( 
it.  The  cavity  is  more  capaciou*i,  and  the  spines  of  the  ischia  project  less  into  it« 
The  promontxiry  is  less  projecting,  the  sacrum  wider  and  less  curved,*  and  the  coo 
cvx  more  movable.  The  arch  nf  the  puhes  is  wider  and  its  edges  more  everted. 
[This  subpubic  arch  is  in  the  male  an  angle  rather  than  an  areh.  and  usually  meaaa 
ures  about  seventy*five  degrees,  but  may  be  much  U\ss ;  in  women  it  is  a  true  arch, 
and  subtends  an  angle  of  ninety  to  one  hundred  degives.  A  narrow  subpubic  arch 
iu  men  brings  the  tuhenwities  of  the  ischia  together,  and  is  a  serious  impe<liment  Iq 
lithotomy  ;  wiiile  in  women  the  same  nan*owness  would  greatly  impede  deliver}',  iiud 
if  too  marked  make  normal  birth  impossible.]  The  tuberosities  of  the  ischia  an4 
the  acetjibula  are  wider  apart. 

The  size  of  the  pelvis  varies  not  only  in  the  two  sexes,  bnl  also  in  differeal 
meuibei'S  of  the  same  sex.  This  does  not  appear  to  be  influenced  in  anv  w-ay  by 
the  height  of  the  individual.  Women  of  short  stature,  as  a  nde.  have  broad  pelves* 
Occiisionally  the  pelvis  is  equally  contniete*.!  in  all  its  dimensions,  so  much  so  thai 
nil  its  diameters  mc^tsure  an  inch  less  than  the  average,  and  this  even  in  women  of 
average  height  and  otherwise  well  formed.  The  pelvis  of  the  negro  is  said  to  hi 
.smaller  than   that  of  the  European,  and  the  sjicrum  is  somewhat  less  curved. 

In  the  f'ri'ftitt  and  for  several  years  after  birth  the  pelvis  is  small  in  proportion 
to  that  of  the  a<iult.  The  cavity  is  deep  and  the  projt»etion  of  the  sarro-vertebnj 
angle  less  marked.  The  antero-jiost+trior  and  transverse  diameters  are  nearly  equaL 
Ahtiut  puhctty  the  pelvis  in  both  sexes  presents  the  genenU  characters  of  the  tulull 
male  pelvis,  but  after  pubeHy  it  acquires  its  proper  sexual  churactei's. 

The  FBMtjR  or  Thigh-bone. 

The  Femur  {femur^  the  thigh)  is  rhe  longest,*  largest,  and  strongest  hone  in  ihi 
skeleton,  and  almost  perfectly  cylindrical  in  the  greater  part  of  its  extent.  In  thd 
erect  posture  it  is  not  vertical,  being  sepaniteil  from  its  fellow  above  by  a  consider* 

'  It  is  not  iiiiiisiinl,  hiiwever,  to  6ml  the  Mcnim  In  the  female  presenting  a  considerable  curr^l 
exlvnilinji;  ihrmi^tioiit  iu  wliole  length. 

'  In  a  man  six  feet  high  it  oieatfures  eighteen  inches — one-fourth  of  the  whole  bodj* 
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©  interval,  which  corresponds  to  the  entire  breadth  of  the  pelvis,  but   inclining 
xiuilly  downwani  and  inward,  so  as  to  approach  its  fellow  toward  \i»  lower  part, 
tLe  purpose  of  bringing  the  knee-joint   near  the  line  of  gmvlty  of  the  bodv. 
Tli€^  degree  of  this  inclination  varie:*  in  different   persons,  and  h  greater  iu  the 
c  than  in  tlje  male,  on  account  of  the  greater  breadth  of  the  pelvis.     [Com- 
remarks  on  the  difference  between  the  knet>-  and  etbMW-joint*).  p.  24:2.]     The 
ur,  like  uiher  btng  bones,  is  divisible  into  a  shaft  and  two  extremities. 
The  Upper  Sztretziity  presents  for  examination  a  head,  a  neck*  and  the  greater 
d  lewcr  trochanters. 
The  head,  which  is  globular  and  forms  rather  more  than  a  hemisphere,  is  directed 
wanl,  inwani,  and  a  little  forward,  tlie  grejiter  part  of  its  convexitv  being  above 
d  in  front.      Its  surface  is  smooth,  coate<l  with   cartilage  in  the  reeent  state,  Jind 
n^ent«,  a  little  behind  and  below  its  centre,  an  ovoid  depression,  for  the  attach- 
ment of  the  ligamentiim  teres.      The  n4*ek  is  a  fattened  pyramidal  process  of  Itone 
vhich  crmnccts  the  head  with  the  shaft.       It  varies  in  length  and  obliijiiity  at  vari- 
perioiis  of  life  and  under  difl'erent  circumstances.     In  infancy  the  angle  is  widest, 
d  becouies  lessened  during  grttwth,  so  ihat  at  puberty  it  forma  a  gentle  curve  from 
ftxi.*  of  the  sluift.     In  the  a<lult  it  forms  an  angle  of  about  one  hundred  and  thirty 
with   the  shafY.  but  varies  in  inverse  pro]iortion  to  the  development  of  the 
vis  and  the  stature.     In  consequence  of  the  prominence  of  the  hips  and  widen- 
of  the  pelvis  in  the  female  the  neck  of  the  thigh-bone  forms  more  nearly  a 
fflit  angle  with  the  shaft  than  it  does  in  man.     It  has  been  state<^l  that  the  nngle 
iuiinishes  in  old  iige  and  the  direction  of  the  neck   becomes  horiziintal,  but   tliis 
lent  is  foundeil  on  insufficient  evidence.     l'r<d'e.«ftor  llumphiy  .states  that  he 
t  hiid  the  oppcirtuiiity  of  making  sullicieiit  measurements  to  settle  the  tjues- 
but,  s«)  far  as  Ins  observation  goes,  "the  change  is  the  exfcptinn  rather  thiin 
llicrulc."*     The  neck  i.s  flattened  from  before  backward,  contnictetl  in  the  middle, 
•111  broader  at  its  outer  extremity,  whei-e  it  is  connecte<l  with  the  shaft,  than  at  itt; 
wnimit,  whore  it  is  attached  to  the  head.     The  vertical  diameter  of  the  outer  half 
IS  ihcrwisi'd  bv  llip  thickening  of  the  lower  edge,  which  slopes  downwiird  to  join  the 
(fliaO  at  flic  le;*scr  tiftchanter,  so  that  the  outer  half  of  the  neck  is  llattened  fro]n 
Wore  backwiinl,  and  its  vertical  diameter  measures  oue-tliird  more  than  the  anteni- 
|Kwt(?rior.     The  inner  half  is  smaller  and  of  a  more  circular  shape.     The  ajiUHar 
turtdre  of  the  neck  is  perforated  by  tmmeroijs  vascular  foramina.     The  ptntferior 
^rfitce  im  smooth,  nnd  is  broader  and   more  concave  than  the  anterior;  it  givei* 
•tuicfatnont  externallv  to  the   posterior  part  of  the  capsular  ligament  of  the  bi]»- 
joint.    The  sufwrior  borthr  is  short  and  thick,  boundiMl  externally  by  the  great 
^'whantep,  and  its  surfnce  perfomted  by  large  foramina.     The  inferior  hordrr^  long 
*"<!  narrjjfl-^  ntrvcs  a  little  biu;kward,  to  terminate  at  the  lesser  trochanter. 

flu*  Trochanters  {Toofeito,  to  run  or  roll)  arc  prominent  processci^  of  bone  which 

PMohi  hvenige  to  the  muscles  which  rotate  the  thigh  on  its  axis.  They  are  two  in 
number,  tiio  gi*eator  and  the  lesser. 
"IV  Oreat  Trochanter  is  a  large,  irregular,  qujidnlatend  eminence  situated  at 
lofoiiier  side  id*  the  neck,  at  its  junction  with  the  upjier  purt  of  the  shaft.  It  is 
mrrc(p,|  ^  \\ix\i^  outward  and  backward,  and  in  tlie  adult  is  about  tbree-4|imrtors  of 
*"  'iit'h  lower  than  the  head.  It  presents  for  examination  two  surfaces  and  four 
''**fficTB.  The  irtentni  gttrf/irt\  i|uadrilateral  in  form,  is  broad,  rough,  convex,  and 
'jwked  bv  a  prominent  diaironnl  line,  which  extends  fn)n»  the  posterior  superior  to 
Jjy  interior  inferior  Hngle :  this  linn  serves  for  the  attachment  of  the  tendon  of  the 
"IiUous  nuilius.  Abt»ve  tlie  line  is  a  triangular  surface,  sometimes  rough  for  part 
J*  tbfi  tendon  of  the  same  muscle,  somt^tirnes  smooth  for  the  interposition  of  a  bursa 
^•^^tva  that  tendon  and  the  bone.  Below  and  behind  the  iliagonal  line  is  a  smooth 
J  ^^'^gular  surface  over  which  the  tendon  of  the  Gluteus  nuiximus  muscle  plays,  a 
"•^  being  interposed.  The  intemn!  «Hrface  is  of  much  less  extent  than  the 
•^ttvrnal,  and  pn^ents  at  its  ba^w?  a  deep  depression,  the  digital  or  trochanteric 
»^^**«,  U\T  the  attachment  of  the  tendon  of  the  Obturator  externus  muscle.  The 
'  S*re  Old  Affr,  ttnd  Chanyn  JneidmUU  to  (/,  p.  25. 
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superior hord^rhfree;  itisthick 
»inl  irregular,  and  marked  by 
inipre^ions,  for  the  attachment 
of  the  Pyrifonni«  behind,  the 
(Jbturator  intcmus  uud  Gcuielli' 
iii  frutit.  The  inferior  bonier 
corresponds  to  the  )»oint  of  jiinc- 
tior  of  the  base  of  the  tr«3chauter  with  the 
outer  surface  of  the  slijift ;  it  is*  miirk»Hl  by  » 
rough,  prominent,  sligluly  curved  ridge  which 
gives  attachment  to  the  upper  part  of  the 
Vastus  externus  muwle.  The  anterior  hortf^-r 
is  prominent,  somewhat  iiregular,  as  well  its 
the  surface  of  bone  immediately  i>elow  it ;  it 
affonb^  attachment  by  ita  outer  part  to  the 
Gluteus  minimus.  The  poHterittr  bonUr  is 
very  prominent,  and  apj>ears  as  a  free  rounded 
edge  which  forms  the  back  part  uf  the  digiud 
fossa.  [The  great  trochanter  can  be  readily 
felt  at  the  anterior  part  of  a  marke<i  hollow 
at  the  8ide  of  the  buttock,  and  iti*  rolatitjn  and 
other  movements  observed  here.  The  top  of 
it  ju.st  touches  a  line,  calle<i  "  Ndlat«>n'ft  line," 
drawn  from  the  anterior-superior  (*pine  of  the 
ilium  to  tiie  tuberosity  of  the  ischium.  Tlie*« 
point,-i  are  extremely  usefvd  in  relation  to  frac-. 
ture^i  and  dislocatiuns  of  the  ft-nuir.] 

The  Lesser  Trochanter  is  :i  conical  emi- 
nence which  varies  in  .size  in  iliflerent  subjects; 
it   projects  from  the  h>wer  and  back    jiart  of 
the  base  of  the  neck.     Its  base  is  triangular, 
and  connected  with  the  adjacent  parts  of  the 
Ltme  by  three  well-marked  borders:   two  uf 
tlicst*  arc  ubov** — the  internal  continuous  with 
the  lower  border  of  ihe  neck;  the  vxtrmal^^ 
with  the  posterior  intertrochanteric  line,  while™ 
the  it{ft'rior  border  is  continuous'with  the  mid- 
dle division  of  the  linea  aspora.     Its  :?ummit, 
which    is   directed   inward   and   barkward.  is 
rough,  and  gives  insertion  to  the  tendon  of 
the  I'soas  niagnus.     The  Iliacus   i»   inserletl 
into  the  shaft  below  the  leasiT  trochanter,  be- 
tween the  Va.stus  inteniua   in   front   and  the 
Pectineus  behind.    A  well-marktHl  prominence 
of  variable  pikc,  which  projecrs  fnmi  the  upper 
Hn<l  front  part  of  the  neck  at  its  junction  with 
the  great  trochanter,  is  cjilled  the  tuhrrcfe  of  U 
the  ffmnr ;  it  is  the  point  of  meeting  of  five™ 
inuschrs — the  Gluteus  minimus  externally,  the 
Vastus  cxteraus  behiw.  and  the  tendon  of  t he  M 
Obturator  intcmus  and  <jemelli  above.     Kun-f 
riiiig  obli(|ucly  cb»wnward  aiul  inward  from  tlie 
tubercle  is  the  spiral  linv  of  the  femur,  or  an* 
ti*rinr  intertrochnnteric  linr ;  It  winds  n^iind 
the  inner  side  of  the  shaft,  below  the  lesser 
trochanter,  and  leniiinates  in  the  linea  asjKTu, 
about  two  inches  below  this  eminence.     Ita 
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upper  half  is  rough,  and  uffbrds 

ittflchment  to  the  capsular  liga- 

ana  of  the  hip-joint:  its  lower 

lulf  \%  less  prominent,  and  gives 

ftttarbmeut  to   the  upper  part  of 

lilt'  Vftsius    intennis.       Kniining 

«')lii|iiely   downward  and   inward 

fn»m  the  summit  of  the  great  tm- 

thanter  on  the  posterior  BU!-fjice 

•>f  tlif  neck   in  a  very  prominent, 

»(»l]-marke<i   ridge,   the  pottterUrr 

ottrrtrocIniNttrrif  //;/«'.      its  upper 

Lulf  forms  the  posterior  border  of 

rh-  great  trochanter,  and  its  lower 

inlf  runs  downward  and  inward 

a«.*ri»H  the  nei-k  of  the  hone  to  the 

Ujiper  and  hark  jtart  of  tlie  lesser 

inx'lmnter.      A  slight  ridge  s*>uie- 

conimenees  nhout  the  middle 

the  ptKjterior  intertrochanteric 

and  pat«i<eei  verticallv  down- 

\  for  alH>iit  two  inche.s  along 

tbe  hack  part  of  the  shaft ;  it  i:? 

r*IIc«i    the    itniut    t^mtJrntt,    iind 

gixfcrs    attachment    to    the    Qua<i- 

miu^   femnris  and  a  few  fibres  of 

tlie  Adductor  magnue  musck^.* 

The  shaft,  alnu^t  perfectly 
cylindrical  in  form,  is  a  little 
liiMudcr  ahove  tlian  in  llie  cen- 
tre, and  i**imc\\iiat  (latlcTied  from 
Wfare  Imckward  helow.  It  is 
•li^ditlv  arched,  »o  a«i  to  he  convex 
in  front — C4»ucave  behind,  where 
W  isftrengihenod  hv  a  jironiinent 
ktnjeitmiiiiul  riilge.  f fit' tinea  trHfrra. 
Ji  pri'^'UtH  for  examinntion  lliree 
Wtk'i^,  sejjarnting  three  hurfaces. 
vflbt* three  borders,  one,  the  linea 
wpcn^'is  posterior;  tlic  other  two 
••v  plncisl  birerally. 

Thf  linea  aspera  (Fig.  224) 
**  |irriiiiiiifiit  bnigitndinal  ridge 
"f  ^'J^'^t.  presenting  on  ilie  rnidrlle 
""J]'l  »f  ihe  bone  an  external  lip, 
*"  iritomal  lip,  and  a  rough  intcr- 
**^i<'  space.  A  little  above  the 
^^^f<!  nf  the  nhiifl  this  crest  di- 
^'**w»  iuto  three  linea  :^  the  most 

|..  '"finally  then?  ih  ineroly  a  slipht 

'•'■uUTii;  line,  iniirkiiig  ilie  point  of 
^^l»nicijt  III  llic  QiuMimtus  lenioris. 
*gj»  itomied  t»y  wmie  anatomi»t&  ilie 

Of  i|)e»e  rjirue  lines,  t»\\y  the  iMiter 
••m  "'*'*'  ""*  (Jcstrihod  liy  many  nnai- 
A  '**'"  U»c  lin«a  nAi>4!r:i  \b  then  mini  lo 
hhllt«fe,jy.vewid  l«l»w. 
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external  one  becomes  very  rough,  and  is  continaed  almost  vertically  upwanl  to 
base  of  the  great  trocbantcr;  tlie  middle  one,  tlie  least  distinct,  is  continued  to  the 
base  of  the  trochanter  niinrtr;  and  the  internal  one  is  lost  above  in  tlie  spiral  liitr 
of  the  femur.  Below,  the  linea  ;ii*peni  divides  into  two  ridden,  which  enclose  h<*lVfct'n 
them  a  triangular  sjiace,  the  popliteal  ttpace^  upon  wliich  rests  the  popliteal  artwrv. 
Of  these  two  ridpes,  the  outer  one  is  the  more  prominent  and  descend?*  to  the  summit 
of  the  outer  condyle.  The  inn<'r  nne  is  less  marked,  especially  at  itw  upper  pnrt 
where  it  is  crossed  by  the  femoral  artery.  It  tenuinates  below,  at  the  smuniit  (if 
the  internal  condyle,  in  a  small  tul»ercle,  the  adductor  tubercle^  which  affords  »tlftdi- 
ment  to  the  tendon  of  the  Adductor  luagnus. 

To  the  inner  lip  of  the  linea  agpera,  along  it«  whole  length,  is  atta<-]ivd  the 
Vastus  intemus,  and  to  the  whole  lougth  of  the  outer  lip,  the  Va.'itus  exteruus.  Ttip 
Adductor  mn^niis  is  also  atUiched  to  the  whole  length  of  the  linea  as|»enu  Inin, 
co?inected  with  tJie  outer  lip  above  and  the  inner  lip  below.  Between  the  Vastus  ex 
ternus  and  the  Ad^luclor  niagnus  are  attached  two  muscles — viz.  the  (iluteiis  nwxi 
mus  above  and  the  short  head  of  the  Biceps  below.  Between  the  Adductor  niagii 
and  the  Vastus  internus  four  muscles  are  attached:  the  Iliaciis  and  Pectineusuln'V 
(the  latter  to  the  middle  of  tlie  upjjer  divisions);  below  these  the  AiUluctorliwvis 
and  Adductor  longus.  The  linea  iispera  is  perforated  a  little  below  its  ceatrtf  l»r 
the  nutrient  canal,  which  is  directe<l  obliquely  upward. 

The  two  lateral  borders  of  rhe  femur  are  only  slightly  marked,  the  oiiirr  one 
exteuding  from  the  anterior  inferior  angle  of  the  great  trochanter  to  the  aiitvrKf 
extremity  of  the  e.xtemal  condyle;  the  inner  one  from  the  spiral  I 
opposite  the  trochanter  minor,  to  the  anterior  extremity  of  the  inte 
The  interntil  border  marks  the  limit  of  attJichment  of  the  Cnireus  tuiisc 

The  anterior  surface  includi-s  that  ])ortion  of  the  shaft  which 
between  the  two  lateral  borders.  It  is  suiooth,  convex,  broader  ahove  aiiJ 
below  than  in  the  centre,  slightly  twisted,  so  that  its  upper  part  is  dirciie) 
forward  ami  a  little  outward,  its  lower  part  forward  and  a  little  inward.  T( 
the  upper  thrw-foiirths  of  this  surface  the  Crureus  is  attached ;  the  lower  ftartl 
is  separated  from  the  muscle  by  the  intervention  of  the  synovial  membrane  of  th 
knee-joint,  and  affords  attachment  to  the  Subcrureus  to  a  suiall  extent.  The 'J^''^' 
;n//  Httrfarr  includes  the  portion  of  bone  between  the  external  Itorder  an*!  tlitMiuU 
lip  of  the  linea  as])ei*a;  it  is  continuous  above  with  the  outer  surface  of  tlic^ 
trochanter;  below  with  the  outer  surface  of  the  external  condyle:  to  it8  upjin 
three-fourths  is  attached  the  outer  [lortion  of  the  Crureus  ruuscle.  The  intfrt^ 
surface  includes  the  portion  of  bone  between  the  internal  bonier  and  the  inner  li| 
of  the  linea  aspeni;  it  is  continuous*  above  witli  the  lower  border  of  the  m«k: 
below,  with  the  inner  side  of  the  internal  condyle:  it  is  covered  by  the  V 
internus  muscle. 

The  Lower  Extremity,  larger  than  the  upper,  is  of  a  cuboid  form,  fl»tt«iP 
from  before  backward,  and  divide<l  into  two  largo  eminences,  the  condt/les  {xft^<^l«\ 
a  knuckle),  by  an  interval  which  presents  a  smooth  depression  in  front  culled  lb 
trochlea^  and  a  notch  of  considerable  size  behitid — the  interrtmtiifloid  jwti'h.  Tb 
fixtnrnal  condyhi  is  the  more  prominent  anteriorly,  and  is  the  broader  both  in  tl 
antero-posterior  and  transverse  diameters.  The  mternol  condifh'  is  the  narrowd 
longer,  and  more  pmminent  inferiorly.  This  difference  iti  the  length  of  die 
Condyles  is  only  observetl  when  the  bone  is  perpendicular,  and  depemls  upon 
obliquity  of  the  thigh-hones  in  conse((uence  of  their  separali(m  above  at  the  artioi 
lation  with  the  pelvis.  If  the  femur  is  held  obliquely,  the  surfw^es  of  the  two  col 
dyles  will  be  seen  to  be  nearlv  hr)rizontaL  The  two  condyles  are  directly  contii 
uous  in  tVoiit,  and  form  a  smootli  trochlear  surface,  the  external  border  of  which 
more  prominent  and  ascends  higher  than  the  internal  one.  This  surface  articuUl 
with  the  patella.  It  presents  a  median  groove  which  extends  downwanl  and  bftO 
ward  to  the  intercondyloid  notch,  and  two  lateral  convexities,  of  which  the  ext«n 
is  the  broader,  more  prominent,  ami  prolonjred  farther  upward  upon  the  front 
the  outer  condyle.     The  intercondyloid  notch  lodges  the  cnicial  ligaments;  ifi 
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''IGM^  laterally  bv  the  opposed  flurfaces  of  the  two  condyles,  and  in  front  by  the 
ln»fr  end  of  the  Rhaft. 

Outer  Condyle. — The  uutcr  surface  of  the  exiernal  condyle  presents,  a  little 
llebind  its  centre,  an  eminence,  the  outer  tuheroeiti/ ;  it  is  les8  prominent  than  the 
inner  tuhen:wity,  and  give^  attachnient  to  the  external  lateral  ligaments  of  the 
kntf.  Innne<liately  beneath  it  is  a  groove  whicli  commences  at  a  depression  a 
little  hehinii  the  centre  of  tht*  lower  border  of  thi^  surface:  the  depression  pvc« 
ori^'io  to  the  Popliteus  muscle,  the  tendon  of  which  is  lodged  in  the  prnnve,  which 
i*  Muootb,  covered  with  Liirtilage  in  the  recent  state,  and  runs  ujtward  and  back- 
tanl  to  the  posterior  extremity  of  the  condyle.  The  i/tn*r  gurfacc  of  the  outer 
Cfindvle  forma  one  of  the  hiteral  boundaries  of  the  intercondyloid  notch,  and  pive« 
sttacnmcnt  by  its  posterior  part  to  the  anterior  crucial  ligament.  The  in/frior  ftur- 
ftbcf  is  convex,  smo^jth,  and  broatler  than  that  of  the  init'rnal  condyle.  The  pos- 
Ur\f\x  extremity  is  convex  and  smooth :  just  above  the  articular  surface  is  a  depres- 
sion for  the  tendon  of  the  outer  head  of  the  Ciastrocnemius,  above  which  is  the 
ngiu  of  the  Plnntaris. 

Inner  Condyle. — The  inner  surface  of  the  inner  condyle  presents  a  convex 

dnence,  the  inn^-r  tubenmh/.  rough,  for  the  attachment  of  the  internal  lateral 
lignmont.  The  outer  side  of  the  inner  condyle  fomis  one  of  the  lateral  boundaries 
^  the  intercondyloid  notch,  and  gives  attachment  by  its  anterior  part  to  the  pos- 
crucial  ligaments     Its  inferior  or  ariieular  surfnee  is  convex,  and  presents  a 

Extensive  surface  than  the  external  condyle.  Junt  above  the  articular  surface 
^«f  ilie  condyle,  behind,  is  a  depression  for  the  tendon  of  origin  of  the  inner  head 
|flf  the  Gastrocnemius. 

['*The  inner  aspect  of  the  internal  condyle  in  every  position  of  the  limb  faces 
in  the  direction  <»f  the  head  nf  the  femur''  (Bigelow). 
»e  careful  external  study  of  the  knee  on  the  living  model  is  of  the  greatest 
!■*•    The  patellar  groove  and  its  borders,  a  large  part  of  the  articular  surfaces  of 

fetnur  and  tibia,  the  groove  between  them,  and  most  of  the  bony  promincnccfl 

all  ibe  bones,  and  the  varying  positions  of  the  patella,  can  be  easilv  noticed. 
It  sloiild   (te  studied  both   in  extension  and   various  degrees  of  flexion.] 

Structure. — The  shaft  of  the  femur  is  a  cylinder  of  compact  tissue  hoTluwed  by 
1  Iftr^e  medullary  canal.     The  cvlinder  is  of  great  thickness  and  density  in  the 

*liire  ihinl  of  the  shaft,  where  the  bone  is  nan*owest  and  the  medullary  canal  well 
cd;  but  above  an<l  below  this  the  cylinder  gradually  becomes  thinner,  owing 

ti  »<»paration  of  the  layers  of  the  bone  into  eancelli,  which  project  into  the  medul- 
0'<^Hual,and  finally  obliterate  it.  so  that  the 
BpjR'r  and  lower  ends  of  the  .<haft,  and  the 
Kticular  extremities  tnore  especially,  consist 
w  ^mediated  tissue  invested  by  a  thin  com- 
i»ct  liivcr. 

Tbe  arrangement  of  the  eancelli  in  the 
*"!»  of  the  femur  is  remarkable.  In  the 
.*PI>er  end  (Fig.  225)  they  run  in  parallel 
•"'"tans,  ri,  n.  fmni  tl»e  summit  of  the  head  to 
;»"•'  nnder  wall  of  the  neck,  while  a  series  of 
"'WLHverBe  fibres,  ^,  6,  cross  the  parallel  col- 
^tii  and  connect  them  to  the  upper  wall  of 
"''t'eck.  Another  series  of  plates,  r,  r,  springs 
""*"  the  wh(fle  interior  of  the  cylinder  above 
"'*' IwKer  troclianter;  these  pass  upward,  and 
Crinvcr^t.  (p  form  a  series  of  archer  beneath 
we  upper  wall  of  the  nock  near  its  junction 

^ith  the  great  trochanter.      This  stnicture  is     ^**'^'°M*'S7e?^mu'V?XrT«M)**'^^'^^ 
•'"roirably  adapted  to  sustain,   with   the  grcat- 

*l  tneclianical  advantage,  concussion  or  weight  transmitted  from  aboves  and  serves 
*"  Unportant  office  in  strengthening  a  part  eepocially  liable  to  fracture. 
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In  the  lower  end  the  cancelli  spring  on  all  sides  from  the  inner  surface  of  i 
cylinder,  and  descend  in  a  perpendicular  direction  m  the  iirlicular  iturfact*,  the  c 
colli  being  strongest  anil  hitving  a  more  accurately  perpeudieular  course  above  t 
condyle*!. 

Artioulatione. — With  three  bones:  the  os  innominatura.  tihia,  and  patelk 
Development  (Fig.  22G). — The  femur  is  developed  hy  fivf  centres:  onePiri] 
shaft,  one  for  each  extremity,  and  one  for  each  trochanter.     Of  all  the  long  lion 

except  the  rlavicle,   it   is  the  first  ' 
Fio.  226.  show  traces  of  ossification  ;   tliij:  itw 

ff-^  inences  in  the  shaft  at  about  the  6fi 

week  of  foetal  life,  the  centres  of 
ficaiion  in  the  epiphyses  appoarin)!! 
the  folloMing  order  :  First,  in  the  low. 
end  nf  the  bone  at  the  ninth  month  n 
fietul  life;  from  this  tlic  condyles  an 
tuberosities  arc  formed;  in  the  hcjiJ^ 
at  the  end  of  the  first  year  after  Itinh 
in  tlie  great  trochanter,  during  th 
fourth  year;  and  in  tlie  lesser  tro 
chanter,  beiwcfu  the  rhirtrenih  am 
fourteenth.  The  order  in  which  tii 
epiphyses  are  joined  to  the  Hbiifl  is  tin 
reverse  of  that  of  their  appearanw! 
their  junction  does  not  commence  unr 
after  puberty,  the  lef'ser  trochanter  bi 
intr  first  joined,  then  the  greater^  the 
the  head,  and  hustly  the  inferior 
treinity  (the  first  in  which  ossificatii 
commcnceil),  which  18  not  united  mi 
the  twentieth  year.  [The  growth  oFtlx 
femur  in  length  is  greatest  at  thejuD' 
tion  of  the  shaft  with  the  inft-rif 
epiphysis,  owing  to  its  late  " 
While  the  entire  body  grow-  ! 
to  thirty  yejirs  of  nge  ii.-^T  ttrae** 
growth  at  the  lower  eml  of  the  feiu' 
is  7.80  tiine.s.  the  greatest  in  the  eiiti 
body.  This  should  malce  the  surgeon  cautious,  in  resection  of  the  ktire  in  childrv 
not  to  disturb  the  epiphysial  cartilage  if  at  all  possil)le.  in  or4ier  to  intei'fere  as  lit' 
as  may  be  with  the  growth  of  the  leg.  This  is  especially  imjiortant  in  giriN' 
account  of  its  possible  intluence  on  the  pelvis.] 

Attachment  of  Muscles. — To  twenty-three:  to  the  great  trochanter,  i 
Gluteus  nifdius,  (fliiteus  minimus,  Pyriformis,  Ohtunitor  internus,  Obtami 
externus,  Gemellus  superior.  Geincllns  inferior,  and  <^>utulratas  femoris.  To  \ 
lesser  trochanter,  tlie  l*so;ii4  mitgnus  and  tlie  Iliacua  below  it.  To  the  shaflj 
Viiiitus  exiernus.  Gluteus  maxiitjus,  .short  heiid  of  the  Biceps,  Vastus  inlemi 
Adductor  magnus,  Pectineus,  Adductor  bi^n'is.  Adductor  longus,  Crurcns, 
Subcrureus.     To  the  condyles,  the  Gaatrocnemius,   Plantari.s,  and  Poplileua. 


THE   LEO. 

The  skeleton  of  the  Leg  consists  of  three  bones:  the  Patella,  a  large 
bone  placed  in  front  of  the  knee,  and  the  Tibia  and  Fibula. 


Pl»a  of  ibo  Derclopmoat  of  tbe  Femur,  by  five  centres. 
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The  Patella  (Figs.  227.  228), 


Fio.  227. 


Fio.  228. 


Posterior  Furlkoe. 


I 


The  Patella  {patella^  a  .snuill  pun)  is  a  flat,  triangular,  bone  situated  at  the 
anterior  pnrt  of  tlir  knee-joint.  It 
II)  usimliy  rej^a^rded  as  a  sesamoid 
l»*ine  tlt'M.'loped  in  tbc  tendon  of 
ilie  ^^mdriceps  extensor.  It  re- 
sembles these  boms  in  its  atnic- 
tiiiv.  l»ein^  eonjj>osed  nmiidy  of 
(ktise  cancelbuLS  tissue,  and  in  its 
ilevelopmcnt,  the  nucleus  present- 
ingakiiottyor  til  bereidate*!  outline 
similar  to  other  sesamoid  bones. 
Il  serve*  to  protect  the  front  of 

the  joint,  and   increases  the  lev-  „.  .    ,^.  ,,       .  ^       _^ 

*'     ^    ,       , ,       .   .  Right  Patella,  anterior  surfiirc. 

eni^c  of  the  l^uadnceps  exteni«or 

bv  makitig  it  art  at  a  n;reuter  angle.     It  presents  an  anterior  and  posterior  surfiice, 

thr«'  liimlor^i,  and  nii  apex. 

The  anterior  surface  is  convex,  perforated  by  small  ap<'rtiires  for  the  pa8sage 

of  nutrient  veK^ls,  and  marked  by  numerous  rough  longitutlinal  ntriie.     This  siir- 

&oe  ifl  covered,  in  the  recent  state,  by  an  expansion  from  the  tendon  of  the  Quadri- 

«ci>s  extensor,  which  is  continuous  below  with  the  superficial  fibres  of  the  ii^ramen- 

m  paidlff-     It  is  separated  from  the  integument  by  a  bursa.    The  posterior  sur- 

fcce  iirewetit-H  a  snHiotb,  oval-shaped,  articular  Rurface  covered  with  cariihijje  in  the 

nn'iit  state,  and  divided  into  two  facets  h\  a  vertical  ridge,  which  def*rendH  from 

e  nuperiur  toward  tbo  inferior  angle  of  the  bone.     The  ridge  corresponds  to  the 

tvcon  the  tntehlear  surface  of  the  femur,  and  the  two  facets  to  the  articular  sur- 

i-sof  the  two  condyles;  the  outer  facet,  for  articulation  with  the  outer  condyle, 

iitii  the  broader  and  deeper.     This  character  serves  to  indicate  the  side  to  which 

■tlir  Imiik.'  hehings.     In  a  well-marked  bone  these  two  articular  surfaces  may  be  seen 

I'eilivi^hMl  into  three  distinct  facets  by  two  transverse  ridges  which  juiss  outward 

>tn  llic  centnd  vertical  ridges.     Of  these,  the  middle  one  is  the  largt'st ;  it  is  con- 

vc  from  above  downward  and  occupies  two-thirds  of  the  surface.     This  part  res(3 

"•^aitbl  the  prominent  condylet*  of  the  femur  when  the  joint  is  in  the  uiid-positioa 

l>ciwt(>ii  flexion   and   extension.     Above  and   below   this  arc   narrow,  flat    faceta 

^paraieil  by  the  transvei-se  ridges,  which  respectively  rest  against  the  condyles  in 

^»?  i^xtende<i  and  flexed  positions  of  the  joint.     Below  the  articular  surface  is  a 

fo'i;rh.  convex,  non-articular  depression,  the  lower  half  of  which  pives  attachment 

^  lliu  ligamentum  patella,  the  upper  half  being  separated  from  the  head  of  the 

tibia  by  adipose  tissue. 

The  superior  border  is  thick,  directed  u]>ward,  and  cut  obli<|nely  at  the  expense 

its  interior  surface:  it  gives  ailachmcnt  to  that  portion  of  thi'  Quadricej>s  extcn- 

f  which  i(4  derived  from  the  Rectus  and  (Vureas  muscles.     The  hfcrnl  borders  are 

"inner,  converging  below.    They  give  attachment  to  that  portion  of  the  Quadriceps 

*^t«i!*rjr  deriveil  frnm  the  external  and  internal  Vasti  muscles.    According  to  Good- 

'"■-  tht  inner  border  is  marke<i  posteriorly  by  a  narrow  marginal  facet,  which  is  cut 

off  from  the  rest  of  the  articular  surface  by  a  slightly  marked  vertical  ridge.     This 

■^^^t  re«ts  against  the  outer  border  of  the  inner  condyh*  during  flexion  of  the  knee. 

llif  apex  is  pointed,  and  gives  attachment  to  the  ligamentum  patellje. 

[bi  the  model,  when  the  leg  is  entirely  extender!,  the  patella  is  very  movable, 

l"itsti  iwion  as  flexion  begins  il  is  fixetl  in  its  groove.     It  is  always  in  contact  with 

~*  fptnur  in  extension,  unless  separated  from  it  by  an  accumtdation  of  fluifl  inside 

"•pjiMQt.     In  periarticular  accunmlation  of  pus  or  other  (luiil  this  floating  of  the 

P'^tvlla  will  not  take  place.     Its  varying  positions  and  relations  in  different  degrees 

"  flexion  are  important  and  can  readily  be  studied.] 

Structure. — It  consists  of  a  nearly  uniform,  dense  cancellous  tissue  covered  by 

*^ii,  compact  lamina.     The  ciincelli  immediately  beneath  the  anterior  surface  are 
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arranged  parallel  with  it.  In  the  rest 
of  the  bone  they  radiate  from  the 
posterior  articular  surface  toward  tiie 
otlier  parts  of  tlie  bone. 

Development. — By  a  sinsh*  cen- 
tre, ubich  mjike**  itj*  appeuruiiC!.*,  ac- 
cording to  B^clard,  about  the  third 
year.  In  two  instances  I  have  seen 
tliiK  bone  cartila<;iuouH  throughout  at 
n  much  later  period  (six  vcars).  More 
nirely,  the  bone  is  developed  by  two 
centres,  phiced  side  by  side.  Ossifi- 
cation is  completed  about  the  age  of 
puberty- 

ArtdculationB. — With  the  two 
condyles  of  the  fetnur. 

Atta.Ghinent  of  Muscles. — To 
four:  the  ReetUH,  ('rureuy.  Vastus 
intern  u.s,  and  Vaetua  extema». 
These  luuKcles,  joinetl  at  their  in- 
sertion, constitute  the  Quadriceps  ex- 
tensor cruris. 

The  Tibia  (Figs.  229,  230). 

The  Tibia  {tibia,  a  tiute  or  pipe) 
18  situated  at  the  front  ami  inner  side 
of  the  leg,  and,  excepting  the  femur, 
Ls  the  longest  and  largest  bone  in  the 
skeleton.  It  is  prismoid  in  form,  ex- 
panded above,  where  it  enters  into  the 
knee-joint,  more  slightly  enlarged  be- 
low. In  the  male  its  direction  b  ver- 
tical and  pamllel  with  the  bone  of  the 
opixx'iite  side ;  but  in  the  female  it  has 
a  slight  obliijue  direction  downward 
and  outwiird,  to  corai>enHaie  for  the 
oblique  direction  of  the  femur  in- 
ward. It  presents  for  examination 
a  shaft  and  twn  extremities. 

The  Upper  Extremity,  or  head, 
is  large  and  exp.nn<let]  on  each  side 
into  two  lalenil  eminences,  the  fubt~ 
rositiei.  Stipe riorli/^  the  tuberos- 
ities present  two  smooth,  concave 
suiiaces,  which  articulate  with  the 
condyles  of  the  femur:  the  internal 
artictdar  surface  is  longer  and  *l«*eper, 
but  narrower,  than  the  external,  autl 
oval  from  before  backward,  to  artic- 
ulate with  the  internal  condyle:  the 
external  one  being  broader,  flatter, 
and  more  circular,  to  articulate  with 
the  external  condyle.  Between  the 
two  ariicidar  surfaces,  and  nearer  the 
posterior  than  the  anterior  aspect  of 
the  bone,  is  an  eminence,  the  apiiKms  process  of  tiie  tibia,  surmounted  by  a  prominent 
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tubercle  on  each  »de,  which  given  attachment  to  the  extremities  of  tlte  semilunar 

fibro-cjuiilagefi;  iu  tront  arul  behind  the  spinous  process  is  a  rough  depressioDt  for 

the  attachment  of  the  anterior  and 

posterior  crucial  ligaments  and  the  °" 

semilunar  cartilages.      The  ttnfr- 

rittr  9urffir*'g  of  the   tuberosities 

urx*  ctnitinuous  with  one  another, 

fonuing    a    single    large    surface 

which  is  aouifwhat  tlattrned  :  it  is 

inangular,  broad  above,  and  per- 

ferated  by  largo  vai»cnlar  foramina ; 

narrow  below,  whore  it  tonuinrttoa 

in  a  prominent  ol)long  elevation  of 

larjre  size,  the  tuhcrt'le  of  the  tibia :     » 

the  lower  half  of  thi.*.  tubercle  is 

rottgh,  for  the  attachment  of  the 

ligainentum    patella? ;    the    upper 

half    is    n     siinooth    facet,    curre- 

Hponding.  in  the  recent  state,  with 

a  biirwt  -which  Mtparate.**  the  liga- 
ment from  the  bone.     Posteriori ^f, 

the*  tuberosities  are  separated  from 

each   other   by  a  Bhallow  (IcproM- 

iiion.    the  jtopliteal  notch,   which 

gives  attachment  to   part   of  the 

pffcsterior  crucial  ligament  and  part 

of  the  posterior  ligament  of  the 

knee-joint.     The  {lOftterior  stirface 

of   the  inner  tuberosity    presents 

A  deep  transverse  groove,  for  the 

tn^rtion  of  one  of  the  fasciculi  of 

the  tendon  of   the   Seuiinu-mbra- 

UiH^UH.      Tlie  lateral  fturfnrea   are 

convex   and  rough :    the  intrrnal 

one,    the   most    prominent,   gives 

attachment  to  the  internal  lateral 

ligament,    and    is    marked    by   a 

gT»x»ve,  for  the   insertion   nf   the 

iiiuermost  fasciculus  of  the  tendon 

of    the   Semimembranosus.      The 

eriemal  surfoce  is  the  least  prom- 
inent; it  presetits  posteriorly  a  flat 

articular  facet,   nearly  circular  in 

fi>rtii.    dirtM*te»l    downward,    back- 

wani.  and   outward,   for  articula- 
tion with  the  fibula.     In  front  it 

pret^ents  a  pnmiinent  rough  emi- 
nence situated  on  a  level  with  the 

upi>er  Inuiler  of  tlie  tubercle  of 

the  tibia,   fir  the  attachment  of 

the   ilio-tibinl   band.     Just  below 

this  the  Extensor  longtis  digito- 
^^-  rum  aiul  a  slip  from  the  Biceps 
^^P    are  Httm-bed. 

^^  The  Shaft  ..f  the  tibia  is  of  a 

■  triangular    prismoid    fonu,   l)road 

I  above,    gi^dually    decreasing    in 
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8186  to  its  most  lender  part,  at  the  commencement  of  it«  lower  fourth,  where  frao-fl 
ture  most  frequently  occurj* ;  it  then  enlargea  again  toward  its  lower  extremity.  1^1 
pret^eut^  for  t'xaininuliori  tliret?  burface^  nnd  three  bunlers.  ■ 

The  anterior  border,  the  most  prominent  of  the  three,  is  called  the  crest  of  tkeW 
tibia^  or,  in  popular  language,  the  Hhin;  it  commences  above  at  the  tubercle,  and^ 
terminates  below  at  the  anterior  margin  of  the  inner  malleolus.  This  border  is  very 
prominent  in  the  upper  two-thirds  of  ita  extent,  smooth  ami  rounded  below.  IfeH 
presents  a  very  ilexuous  coui'se.  beinj^  curved  outward  above  and  inward  below;  ii^ 
gives  attachment  to  the  dee[»  fascia  of  the  le". 

The  internal  border  is  smtvoth  and  ronmfed  above  and  below,  but  more  promi- 
nent in  the  centre ;  it  commences  at  the  hack  part  of  the  inner  tuberosity,  and  t^rmi-S 
nates  at  the  posterior  bonier  of  the  internal  malleolus;  its  npjter  |)art  ^ivcs  attach-™ 
meut  to  the  internal  lateral  ligament  of  the  knee  to  the  extent  of  about  two  inches, 
and  to  some  fibres  of  the  PopIiteiLS  muscle;  its  middle  third,  to  some  iibres  of  tlie 
Soleus  nnd  Flexor  hmgns  digitorum  muscles. 

The  external  border,  or  interosseouB  ridge,  is  tliin  and  [iromincnt,  espcciallj 
its  central  part,  and  gives  attachment  to  the  interosseous  membrane;   ii  commences 
above  in  front  of  the  fibular  articular  facet,  and  bifurcates  below  to  form  the  bound- 
aries of  a  triangular  rough  suriaco,  for  the  attachment  of  the  interosseous  ligament^ 
connecting  tlic  tibia  and  fibula.  f 

The  internal  surface  is  smooth,  convex,  ancl  broader  above  than  below;  iia 
upper  tliird,  directed  forward  and  inward,  is  covered  by  the  aponeurosis  derived 
from  the  tendon  of  the  Sartorius  and  by  the  tendons  t)f  the  (.Iracilis  and  Semiten- 
dinosus,  all  of  which  are  inserted  nearly  as  far  forward  as  tlie  anterior  border;  ia 
the  rest  of  its  extent  it  is  subcutaneous.  [All  this  surface,  together  with  the  crest 
and  the  internal  mnlleolns,  can  be  well  studied  on  the  living  model.  They  are  of 
great  use  in  detennining  the  i|uestion  of  fracture,  periostitis,  tjcdema,  etc.] 

The  external  surface  is  narrower  than  the  internal;  its  upper  two-thinls  pre- 
sent a  shallow  groove  for  the  attacliraent  of  the  Tibialis  anticus  muscle;  its  h>wer 
third  is  smooth,  convex,  curves  gradually  forward  to  the  anterior  part  of  the  bone, 
and  is  covered  from  within  outward  by  the  tendons  of  the  following  muscles :  Tibi- 
alis anticns.  Extensor  proprius  pollicls,  Extensor  longus  digitorum. 

The  posterior  surface  (Fig.  280)  presents  at  its  upper  part  a  prominent  ridge, 
the  ohliijue  lifu-  of  the  tibijv,  whicli  extends  from  the  back  part  of  the  articular  facet 
for  the  fibula  obliquely  downward  to  the  internal  border,  at  the  junction  of  its  upper 
and  middle  thirds.  It  marks  the  limit  for  the  insertion  of  the  Po|>liteu3  muscle,  and  ^ 
serves  for  the  attucliment  of  the  pf>plitea1  fiiscia  and  part  of  the  Soleus,  Flexor  lonoTigiB 
digitorum,  and  Tibialis  posticus  muscles;  the  triangular  concave  i*urface,  above  and 
to  the  innor  side  of  this  line,  gives  attachment  to  the  Popliteus  muscle.  The  middle 
third  of  the  posterior  surface  is  dividetl  by  a  verriciil  ridge  into  two  latend  halves: 
the  ridgt*  is  well  market!  at  its  commencement  at  the  ohlii|ue  line,  bui  becomes  grad- 
ually indistinct  below:  the  inner  and  bmafier  half  gives  attachment  to  the  Flexor 
longus  digitorum,  the  outer  and  narrower  to  part  of  the  Tibialis  posticus.  The 
remaining  part  of  the  bone  "presents  a  smooth  surface  covered  by  the  Tibialis  poft- 
ticus,  Flexor  longus  digitorum,  and  Flex<)r  htogits  pnllieis  nius<les.  Immeiliiitely 
bolow  the  obli4|uo  line  is  the  meiiujlary  fonimen,  which  is  directed  obliquely 
downward. 

The  Lo-wer  Extremity,  much  smaller  than  the  upper,  presents  five  surfiftce^;  it 
is  prolonged  downward,  on  its  inner  side,  into  a  strong  process,  the  intenml  ^mUeo* 
Inn.  The  inferior  %urfave  of  the  Ijonc  is  (jUiidnbitcral.  and  smooth  for  articulation 
with  the  astragalus.  This  surfiice  is  concave  frotii  before  backward,  and  broader  in 
front  than  behind.  It  is  traversed  fnmi  before  biu-kward  by  a  slight  elevation  se|>- 
nrating  two  latenil  depressions.  It  is  narrow  internally,  where  the  articular  .nurface 
becomes  continuous  with  that  on  the  inner  malh'ulus.  The  anterior  tttirftire  of  the 
lower  extremity  is  smooth  and  rounded  above,  and  covcrefl  by  the  tendons  of  the 
Extensor  muscles  of  the  toes;  its  lower  margin  presents  a  rough  transverse  depres- 
sion, for  the  attachment  of  the  anterior  ligament  of  the  ankle-joint;  the  posterior 
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turfaet  presentH  a  superiicial  groove  directed  obliquely  downward  and  inward^  con- 
tinooos  with  a  similar  groove  on  the  posterior  extremity  of  the  astragalus,  and  aerv- 
ing  for  the  po^^sage  of  the  tendon  of  the  Flexor  longus  pollicis;  the  external  aurface 
presK'nts  a  triangular  rough  depression  for  the  attachment  of  the  inferior  interosseous 
lignment  connecting  it  with  the  fibula  :  the  lower  part  of  this  deprestiion  is  i»mooth, 
covered  wiili  cartilage  in  the  recent  state^  and  articulates  with  the  fibula.  This 
wirfaoe  is  hounded  by  two  prominent  ridges,  continuous  above  with  the  interossenus 
ridge:  they  atford  attachment  to  tlto  anterior  and  posterior  tibio-fibular  ligameTits. 
IheinUrnal  surface  of  the  lower  extremity  is  prolonged  downward  to  form  a  strong 
pymznidal  process,  fiat'tened  from  without  inward — the  tuner  maUeolus.  The  intur 
t^rfticc  of  thift  process  is  convex  and  subcutaneous;  its  outer  surface^  smooth  nnd 
sli^lillv  concave,  det'pens  the  articular  Hurface  for  the  a«tra>:alus;  its  anterior  border 
if'n^ugh,  for  the  attachment  of  the  anterior  fibres  of  the  Delt^ud  ligament:  its  po9- 
trriur  border  prcsentii  a  broad  and  deep  groove  directed  obliquely  downward  and 
iinrard.  which  is  occajiionally  double;  this  groove  transmits  the  tendons  of  the  Tibi- 
^t*  pfisticus  and  Flexor  longus  digitorum 


The  summit  of  the  internal  mal- 
marked   bv  a  rough  depression 
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■"■'ibind,  for  the  attacliment  of  tlie  internal 

'*'cral  ligament  of  the  ankle-joint. 
Structure. — Like  tliat  of  the   other 

•ong  bones.     At  the  junction  of  the  mid- 

^^    ajid  lower  third,   where  the  bone   is 

"Siallest.  the  wall  of  the  shaft  is  thicker 

than    in  other  parts,  in  order  to  compen- 

***t^     for  the  wnallncss  of  the  calibre  of 

^^     >>one. 

X!>ev©lopment. — By  three  centres(Fig, 
*3l  )  :  one  for  the  shaft  and  one  for  each 
Mtt-<jujity_  Ossification  commenceji  in  the 
centre  of  the  ^;hafl  about  the  seventh 
*c^Ik,  and  gradually  extends  toward  either 
w^f-^emity.  The  centre  for  the  upper 
^P*r*hysis  appears  at  birth;  it  is  flattened 
'^  f*irm,  and  has  a  thin,  tongue-shn|it'd 
jJJ'^v^i'ss  in  fnjnt,  which  forms  the  tubercle. 
ll*»*.l  f(»r  the  lower  epiphysis  apjicars  in 
tTO  decond  year.  The  lower  epiphysis 
J'*»»*3  the  shaft  at  about  the  eiglitccnrh, 
^^^  the  upper  one  about  the  twentieth, 
?**^^.  Two  ailditional  centres  (K*casionally 
^X:is3tt — (jn^  f^jj.  (lie  tongue-!*haped  process 
***  the  upper  epiphysis,  the  tubercle,  and 
.Articulations. — With  three  bones:  the 
attachment  of  Musclee. — To  twelve: 
"*'>kiiosus;  to  the  outer  tuberosity,  the  Tibialis  anticus  and  Extensor  longus  digito- 
"*-*»!  und  Biceps;  to  the  shaft,  its  internal  surface,  the  Sartorius,  Gmcilis,  and 
^^mitendinosus;  to  it^  external  surface,  the  Tibialis  anticus;  to  its  posterior  surface, 
^^  Popliteufi,  Soleus,  Flexor  longus  digitorum,  and  Tibialis  posticus;  to  the  luber- 


Plan  of  the  Develupintmi  <if  Ibe  Tlbta*  by  three 
cent  ret. 

one  for  the  inner  nialh;<du8. 

femur,  fibula,  anil  astragalus. 

to  the  inner  tubemsitv,  the  l^cminjem- 


^«-,  the  ligamcntum  patellic. 


The  Fibula  (Figs.  229.  230). 

Tbe  Fibula  {fibula^  a  clasp)  is  situated  at  the  outer  side  of  the  leg.  It  is  the 
*^Mler  of  the  two  bones,  and,  in  proportion  to  its  length,  the  luost  slender  of  all 
^hn  Inn^  bones:  it  is  placed  nearly  parallel  with  the  tibia.  Its  upper  extremity  is 
*^ll,  placed  [toward  the  back  of  the  head  of  the  tibia,  and]  below  the  level  of  the 
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knee-joint,  and  excladed  from  its  fonnatiou ;  the  lower  extremity  inclines  a  little 
forward,  so  as  to  be  on  a  plane  anterior  to  that  of  the  upper  end,  pnijects  below 
the  tibia,  and  forms   the  outer  angle.      It  pre:senta  for  examination  a  phafl  and^ 
two  extremities.  I 

The  Upper  Extremity,  or  bead,  is  of  an  irregular  rounded  form,  presenting 
above  a  HatteiuHl  articular  facet  directed  upwiird  mid  inward,  for  articulation  with  a 
corres|ionding  facet  on  the  external  tuberosity  of  the  libia.  [This  extreuiity  can 
always  be  felt  in  the  model.]  On  the  outer  side  is  a  thick  and  rough  prominence, 
continued  behind  into  a  pointed  eminence,  the  tfti/foid process,  which  projects  upward 
from  the  posterior  part  of  tlie  head.  The  pmminencc  gives  attachment  to  the  tendon 
of  the  Biceps  muscle  and  to  the  ](>n;r  external  lateral  li*;ameut  of  the  knee,  the  li 
raent  dividing  the  tendon  into  two  part>.  Tbe  summit  of  the  styloid  process  gives 
attachment  to  the  short  external  lateral  ligament.  The  remaining  part  of  the  cir- 
cumference of  the  head  is  rough,  for  tbe  ariachment  of  the  anterior  superior  tibi 
fibular  ligament  and  the  upper  and  anterior  ]»art  of  ilie  Peroncus  iongus  in  front,- 
«jid  of  the  posterior  superior  tibio-fibular  ligament  and  the  upper  fibres  of  the  oute 
head  of  the  Soleus  iiiiiscle  behind. 

The  Lower  Extremity,  or  external  malleolus,  is  of  a  pyramidal  form,  iwm 
what  fialtened  from  without  inward,  and  is  longer  and  descends  lower  than  the 
internal  mulleolus.  Its  cxfvrnaL  »\trfaec  is  convex,  subcutaneous,  and  continuous 
with  tlie  triangular  (also  subcutaneous)  surface  on  the  outer  side  of  the  shaft.  The 
internal  surface  presents  in  front  a  smooth  triangular  facet,  broader  above  thatt 
below  aufl  convex  from  above  downward,  which  articulates  with  a  correspoudin 
surface  on  tbe  outer  side  of  the  astragiilus.  Behind  and  beneath  the  articular  sur- 
face is  a  rough  dej>re.ssi(in,  which  gives  attjurhment  to  the  posterior  fasciculus  of  the 
external  latenil  ligament  of  the  ankle.  The  antt'rior  hordfr  is  lliick  and  rough,  and 
marked  below  bv  a  depression,  for  the  attachment  of  the  anterior  fasciculus  of  the 
external  lateral  ligament.     The  ponUrior  hor*hr  is  brotid  and  marke<l  by  a  shallow 

froove.  for  the  passage  of  the  tendons  of  the  Pen>neuf>  Iongus  and  brevis  muscles 
'he  ifummit.  is  rounded,  and  gives  attachment  to  the  iiiiddk-  fasciculus  of  the  exter- 
nal lateral  ligament. 

The  shaft  presents  four  surfaces — anterior,  posterior,  internal,  and  external ;  an 
four  borders — the  antero-external,  the  antero-internal,  the  postero-external.  and  the 
posloro-internal. 

The  antero-extemal  border  commences  above  in  front  of  the  head,  runs  verti-* 
cally  downward  to  a  little  below  the  mid<lle  of  the  bone,  and  then,  curving  some- 
what outwanl,  bifurcates  so  as  to  embnice  the  triangular  subcutaneous  surfaoft 
immediately  above  the  outer  surface  of  (lie  external  malleolus.  This  border  givc« 
attachment  to  an  intermuscular  septum  which  soj»anitcs  tlie  extensor  nni.scles  on 
the  anterior  surface  of  the  leg  from  the  Peroneus  Iongus  and  brevis  muscles. 

The  antero-internal  border,  or  interosseous  ridffe,  is  sittmted  close  to  the 
inner  side  of  the  preceding,  and  runs  nearly  parallel  with  it  in  the  upper  third  of 
its  extent,  but  diverges  from  it  so  as  to  inchnle  a  broader  space  in  the  lower  Iwo- 
tliirds.  It  commences  above  just  beneath  the  head  of  the  bone  (sometimes  it  is 
quite  indistinct  for  about  an  inch  below  the  head),  and  terminates  below  at  the 
apex  of  a  rough  triangular  surface  irumediatcly  above  the  articular  facet  of  the 
external  malleolus.  It  serves  for  the  iittachment  of  the  interosseous  membrane,' 
and  se|)arates  the  extenpor  muscles  in  front  fmm  the  flexor  muscles  behind.  Th 
|M>rtion  of  bone  included  between  the  anterior  and  interosseous  lines  forms  th 
anterior  surfac*.-. 

The  postero-extemal  border  is  sharp  and  prominent;  it  commences  above  at 
the  base  of  the  styloid  process,  and  terminates  below  in  the  posterior  border  of  the 
outer  malleolus.  It  is  directed  outward  above,  backward  in  the  middle  of  ita 
course,  backward  and  a  little  inward  below,  and  gives  attachment  to  an  aponeur- 
osis which  separates  the  peronei  muscles  on  the  outer  surface  of  the  shall  from  the 
flexor  muscles  on  its  posterior  surface. 

The  postero-intemal  border,  sometimes  called  the  oblique  line^  commences 
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oore  Ht  the  inner  side  of  the  head,  Jind  terminates  by  becoming  continuous  with 
the  antero-intemul  border  or  interosseous  ridge  at  the  lower  fourth  of  the  bone. 
It  id  well  niarke<l  and  prominent  at  the  upj>er  and  middle  parts  of  the  bone,  less 
tnarked  below,  where  it  tomiinatos  at  the  apex  of  the  rough  triangular  surfaee 
immctiiatcly  above  the  articular  facet  of  the  externa!  maJleohis.  It  gives  attach- 
meiil  to  an  aponeurosis  which  i^eparatea  ilie  Tibialis  posticus  from  the  Soleua  almve 
aiid  the  Flexor  longiis  pollicis  below. 

The  anterior  surface  is  the  interval  between  the  antero-extornal  and  antero- 
intemal  bordci's.  It  is  extremely  narrow  and  flat  in  the  upper  third  of  its  extent. 
broader  and  grooved  hmgitudinuliy  in  its  lower  third  ;  it  serves  for  the  nMachnient 
of  three  muscles — the  Exten^M'  longus  digitorum,  Peroueus  tertius,  and  Extensor 
proprius  pollicis. 

The  external  surface  in  the  space  between  the  antero-external  and  postero- 
external  btjrders.  It  is  much  broarler  than  the  precefling,  and  often  deeply 
grooved,  and  is  directed  outward  in  the  upper  two-thir<l«J  of  itj*  course,  backward 
in  the  lower  third,  where  it  is  continuous  with  the  posterior  border  of  tlie  external 
nmlle<iliis.  This  surface  is  completely  occupied  by  the  Peroneus  longuB  and  brevis 
!UUJk.'le.s. 

The  internal  surface  is  the  interval  included  between  tlie  nntem-intemal  and 
the  posienj-iniernal  h(tnlers.  It  is  directed  inward^  and  is  grooved  for  the  attach- 
ment of  the  Tibialis  posticus  muscle. 

The  posterior  surface  ig  the  space  included  between  the  postero-extenial  and 
the  postero-iniernal  bindt-rs:  it  is  eontinutius  below  with  the  rough  triangular  sur- 
face above  the  articular  facet  of  the  outer  malleolus ;  it  is  directed  backward  above, 
backward  and  inward  at  its  middle,  directly  inward 
below.     Its  upper  third  is  rough,  for  the  attach- 
ment of  the  Soleus  muscle;  its  lower  part  presents 
»  triangular  rough  purtace  connected  to  the  tibia 
liy   a   strong   interosseous   ligniiicnt.   and    })etwcon 
tbe*e  two  points  the  entire  surface  is  covered  by 
the  fibres  of  origin  of  the  Flexor  longus  pollicis 
Hiuscle.     At  about  the  middle  of  this  surface  is 
the  nutrient  foramen,  which  is  directed  downward. 

In  order  to  distinguish  the  side  to  which  the 
bone  belongs,  hold  it  wirh  the  lower  extremity 
downward,  and  tlie  broad  groove  for  the  Peroiiei 
tendons  backward — i.  t\  toward  the  holder:  the 
triangular  subcutaneous  surface  will  then  be  di- 
rected  to  the  side  to  which  the  bone  belongs. 

ArticulationB. — With  two  bones :  the  tibia 
ftnd  ii>*tragalus. 

Development. — By  three  centres  (Fig.  232): 
one  for  the  shaft  and  one  for  each  extremity.  Os- 
sification commences  in  the  shaft,  about  the  eighth 
Week  of  foetal  life,  a  little  later  than  in  the  tibia» 
and  extends  gradually  toward  the  extremities.  At 
birth  both  ends  are  cnrtilaginons.  r)ssification 
<*)miTience,H  in  the  lower  enil  in  the  second  year, 
and  in  the  upper  one  about  the  fourth  year.  The 
lower  epiphysis,  the  first  in  which  ossification  com- 
mencefl,  be<*ome.«  united  to  the  shaft  fii-st.  contrary 
to  the  law  which  appears  to  prevail  with  regard  to 

the  junction  of  epiphyses  with  diaphyses:    this  takes  place  about  the  twentieth 
year;   the  upper  epiphysis  is  joined  about  the  twenty-fifth  year.' 

Attachment  of  Muscles. — To  nine :  to  the  head,  the  Biceps,  Solcus,  and  Pero- 

'  It  will  1h!  ubecrTe<l  ihat  in  the  fibula,  fi»  hi  other  Ioiik  booee,  the  epiphrsis  toward  which  tlie 
onuient  arlerv  is  directerl  is  the  one  first  joinul  to  the  tthnft. 


4^<^' 


Plan  nt  the  Development  of  the  Fibula, 
by  three  centres. 
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neua  longus ;  to  the  shaft,  its  anterior  surface,  the  Extensor  longus  digitonnn,  Pero- 
neus  tertius,  and  Extensor  proprius  pollicis ;  to  the  internal  surface,  the  Tibialis 
posticus ;  to  the  posterior  surface,  the  Soleus  and  Flexor  longus  poUicia ;  to  the 
external  surface,  the  Peroneus  longus  and  brevia. 


THE   FOOT  (Figs.  283,  234). 

The  skeleton  of  the  Foot  consists  of  three  divisions 

and  Phalanges. 


the  Tarsus,  Metatarsus, 


The  Tarsus. 

The  bones  of  the  Tsj'Stis  are  seven  in  nnuiber — viz.  tlir  calcuueum,  or  os  calcis, 
Jistragalus,  cuboid,  scaphoid,  internal,  middle,  and  external  cuneiform  bones. 


The  Oalcaneum. 

The  Calcaneum,  or  Ob  Calcis  {valx^  the  liet'l),  i.s  tbe^larfrest  and  strongest  oi 
the  tarsal  bones.     It  is  irregularly  cuboidal  in  form,  and  situated  at  the  lower  and 
back   part  of  the  foot,  serving  to  transmit   the  weight  of  the  body  to  the  ground, 
and  forming  a  strong  lever  for  the  muscJes  of  the  calf.     It  presents  for  examination 
six  surfaces — superior,  inferior,  external,  internal,  anterior,  and  posterior. 

The  superior  surfisice  is  formed,  behind,  of  the  npper  aspect  of  that  part  of  the 
08  calcis  which  projects  backward  to  form  the  h*^I.  It  varies  in  length  in  tlifferent 
individuals  ;  is  convex  from  side  to  !*idc,  concave  from  befpre  backward,  and  corre- 
sponds above  to  a  mass  of  adii>ose  substance  placed  in  front  of  the  tendo  Achillis. 
In  the  middle  of  the  superior  surface  are  two  (sometimes  thi'ee)  articular  faeet;^,  sep- 
arate<l  by  a  broad  shallow  groove  which  is  directed  obUijuely  forward  and  outward, 
and  is  rough  for  the  attachment  of  tlie  interosseous  ligament  connecting  the  aDitrug- 
alus  and  os  calcia.  Of  the  two  articular  sui-facCvS,  the  erternnl  is  the  larger,  i^d 
situatei]  on  the  body  of  tho  bone;^  is  of  an  oblong  thrm,  wider  behind  than  in 
front  and  convex   from  before  bacKward.     The  inter  toil  ^artwuhir  tturfarf  ia  sup- 

fiorted  on  a  projecting  process  of  bone  called  the  le^nrr  procf»9  of  the  calcaneum 
nustentac.uhim  tali);  it  is  also  oblong,  concave  longitudinally,  and  sometimes  sub- 
divided into  two  parts,  which  differ  in  size  and  shape.  More  anteriorly  is  seen  the 
upper  surface  of  the  f/nuiter  pronenH,  markml  by  a  rough  depression,  tor  the  atlAch- 
meut  of  numerous  ligaments  and  the  origin  of  the  Extensor  breves  digitorum 
muscle.  \ 

The  inferior  surf^e  is  narrow,  rough,  uneven,  wider  bdiind  than  in  firont,  and 
convex  from  side  to  side;  it  is  bounded  posteriorly  by  two  tubercles  separated  by 
a  rough  depression:  tho  extemaL  small,  prominent,  and  rounded,  gives  attachment 
to  part  of  the  Abductor  minimi  digiti ;  the  inh'maU  broader  and  larger,  for  the 
support  of  the  heel,  gives  attachment  by  its  prominent  inner  margin  to  the  Abduc- 
tor pollicis,  and  in  front  to  tho  Flexor  brovis  digitorum  muscles;  the  depixv^sion 
between  the  tubercles  attaches  the  Abductor  minimi  digiti  and  plantar  fascia.  The 
rough  surface  in  front  of  the  tubercles  gives  attachment  to  the  long  plantar  ligament 
and  to  the  outer  head  of  the  FlexOr  accessorius  muscle;  and  to  a  prominent  tubercle 
nearer  the  anterior  part  of  the  bone,  as  well  as  to  a  tnmsverse  groove  in  front  of  it, 
is  attached  tfie  short  plantar  ligament. 

The  external  surface  is  broad,  tlat,  and  almost  subcutaneous ;  it  presents  near 
its  centre  a  tubercle,  for  the  atta<.'.hment  of  the  middle  fasciculus  of  the  external 
lateral  ligament.  Above  the  tubercle  is  a  broad  smooth  surface  giving  attachment, 
at  its  upper  and  anterior  part,  to  the  external  calcaneo-astragaloid  ligament ;  and 
in  front  of  the  tubercle  a  narrow  surface  marked  by  two  oblique  grooves,  separated 
by  an  elevated  ridge  which  varies  much  in  size  in  different  bones:  it  is  named  th© 
peroneal  ridge  or  tfpine^  and  give^i  attachment  to  a  prolongation  from  tho  external 
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itiiar  ligament.      The  suprrlor  f/roove  transiuiu  ilie  tendon  of  the  Peroneus 
brevis;   thi*  inlVrior,  tlie  tenrlnii  of  tlu*   Pcront'us  Imigus. 

Vhe  internal  surface  prest'iiiH  a  ilrcji  ronravity  tiircctt'd  obliquely  downward 
ftntl  forward,  I'ur  the  transnussion  of  the  phtiitar  ve88t*tfi  and  nervcn  and  Flexor 
r-  vHons  inia  tht?  solu  of  the  foot;  it  afl'ords  attachment  to  part  of  the  Flexor  aoces- 
is  muscle.  This  surface  presents  an  eminence  of  hone,  the  lesser  prorens  or 
^  ■  ffHtaruJnm  t^ilt\  which  projects  horizontally  inward  from  its  u])per  and  fore 
tiT,  and  to  which  n  slip  of  ihe  tendon  of  the  Tihialis  posticus  is  nttachwl.  Thin 
iri.rt*es.«4  is  oonc4ivc  ahove,  and  supportit  the  anterior  articuhtr  Hurfacc  of  the  affitraj^- 
los;  below  it  is  grooved  for  the  tendon  of  the  Flexor  longus  pollicis.  Its  free 
trgin  is  rough  for  the  attachment  of  part  of  the  internal  lateral  ligiimeut  of  the 
^nkle-joint. 

The  anterior  surface,  of  a  somewhat  triangular  form,  in  smooth,  concavo-con- 
v#^K,  and  articulates  with  the  cuboid.  It  is  Htinuounted  on  it«  outer  ^ido  by  a  rough 
pr»>minenco  which  fonns  an  iuiportani  guide  to  the  surgeon  in  the  perforuiance  of 
Choj>art'8  amputiiiion. 

The  posterior  sur&oe  is  rough,  prominent,  convex,  and  wider  helow  than 
above.  Its  lower  part  is  rough,  for  the  attachnient  of  tbe  tendo  Achillihi  and  of 
t*  ^"  itaris  muscle;  its  up])er  part  is  smooth,  and  is  covered  by  a  bursa  which 
^  the  tendon  from  the  bone. 
[The  caiwineum.  in  nearly  all  it,-;  extent,  is  accessible  to  touch,  and  can  be 
gr:!spe<i  to  fix  it  (»r  move  it,  in  tbe  determination  of  su.spected  fractures  or  other 
injuries.] 

Articulations. — With  two  bones:  the  astrasalus  and  cuboid. 
Attachment  of  Muscles. — To  eight :  part  of  tlie  Tibialis  posticus,  the  teiida 
\'  liillij*.  Flautaris,  Abductor  pollici.s,  Alxliictor  minimi  digiti.  Flexor  hrevia  digi- 
t<  1  iiui.  Flexor  accehdorius.  and  Extensor  brevis  digitorum. 


The  Cuboid. 

The  Cuboid  (xti^o^,  a  culie,  and  thh^,  like)  bone  is  placed  on  the  outer  pide  of 
the  foiit,  in  front  uf  the  oh  calcis,  and  behind  the  fourth  and  fifth  nietatarsiil  bones. 
It  is  of  a  pyramidal  shape,  itn  base  being  directed  n|iwjn<l  nnrj  inward,  its  apex 
downward  and  outward.  It  may  be  distinguished  from  the  other  tarsal  hones  by 
the  existence  of  a  deep  groove  on  its  under  surface,  for  the  tendon  of  the  Peroneus 
Jon^us  mnsclc.  It  presents  for  examination  six  surfaces,  three  articular  and  three 
;i<-ii-articular. 

The  non-articular  sui^aces  are  the  superior,  inferior,  and  external.    Tlie*«/'c- 
rior  or  ihtr^af  tturf'tri^  directed  upward  and  outward,  is  roiij;h,  f»»r  the  aiiachmeDt 
of  nurnerrui.s  ligaments.     The  viferior  or  phtntar  nurfttrc  preseiits  in  front  a  deep 
ITpnove,  which  runs  obliquely  from  without,  forward  and  inward;  it  lod>:;es  the  ten- 
don of  the  Peroneuft  longus,  and  is  bounded  behind  by  a  prominent  ridge,  to  which 
'lod  the  lonjx  calcuneo-cuboid  lifr»uient.     The  ridge  terminatewi  externally  in 
■  •nee.  tbe  tuttf-rosUif  of  ihe  mhohi.  tbe  Hurfiice  of  which  presents  a  convex 
.  i\ii'  articulation  with  the  sesamoid  bone  of  the  tendon  contained  in  tbe  groove, 
surface  of  bone  behind  the  groove  is  rough,  for  the  attachment  of  the  short 
!tar  ligament  and  a  few  fibres  ftf  the  Flexor  brevis  pollicis.     The  eitental  sur- 
,  the  smallest  and  narrowest  of  the  three,  pre«enta  a  deep  notch  formed  by  the 
iiencemeni  of  ihe  peroneal  groove. 
The  articular  aurfaoos  are  the  posterior,  anterior,  and  inieriml.     The  posterior 
face  i.s  smooth,  triangular,  and  concavo-convex,  for  articidation  with  the  anterior 
[ffjuse  of  the  ob  calciy.     The  anterior,  of  smaller  size,  but  also  irregularly  irian- 
ilar,  \b  divided  by  a  vertical  ridge  into  two  fncet-s :  tbe  inner  facet,  quadrilateral 
lorro,  articulates  with  the  fourth  metatursal  bone;  the  outer  one,  larger  and  more 
IBDj^ttlar,  articulates  with   thy  fifth   metatarsal.     The  tfitentnl  surfaee  is   broad, 
irregularly  quadrilateral,  presenting  at  its  middle  and  upper  part  a  smooth 
Iscet.  for  articulation  with  the  external  cuneifono  hone;  ami  behiiid  this  (occa- 
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vionallj)  a  smaller  facet,  for  articulation  with  the  scaphoid ;  it  is  rough  i| 
of  its  extent,  for  the  attarhment  of  Htron;i  intcrost*o<»uti  ligaments. 

To  nMcertaiu  to  which  foot  it  belongs,  hold  the  bone  so  that  its  undoi 
marked  by  the  peroneal  jjroove,  look.-*  downward,  and  tlie  large  concaiil 
articular  surface  backward  toward  the  holder:  the  narrow  non-articulii* 
marked  by  the  commencement  of  the  peroneal  groove,  will  point  to  tin 
which   the  hone  l>eIong».  ] 

Articulations. — VV  iih  four  bones :  the  or  calci.s,  external  cuneiform, 
fourth  and   Hfth  metatarsal   bones;   occasionally  with  the  scaphoid. 

Attachment  of  Muscles. — Part  of  the  Flexor  brevis  pollicis. 


The  Astragalds. 

The  A^tragnluB  {AarpdyaXo^^  a  die)  is  the  larfrest  of  the  tarsal  bon 
the  OS  calcia.     It  occupies  the  middle  and  upper  part  of  the  tarsus,  su|)| 
tibia  above,  articulating  with  the  malleoli  on  either  .side,  resting  below  u 
calciit,  and  joined  in  front  to  the  scajilioid.     This  bone  may  easily  be  recofl 
it^  large  ronnded  licatl,  by  the  broad  articular  facet  on  its  upper  convex  n 
by  the  two  articular  faeelH  sopanited  by  a  deep  groove  on  its  under  concavj 
It  presents  six  surfaces  for  examination.  I 

The  superior  iurface  presents,  behind,  a  broad  smooth  trcK'hicar  suf 
articulation  with  the  tibia.     The  trochlea  is  broader  in  front  than  behind 
from  before  backward,  slightly  concave  from  side  to  side;  in  front  of  it  is  | 
8urfa(re  of  the  neck  of  the  astnigalus.  rough  for  the  attachment  of  liganieii| 
infen'tyr  snrfntie  pre.sents  two  articular  faceti*  Bpparated   by  a  deep  grtM" 
groove  runis  obliquely  forward  and  outward,  becoming  gradually  broader 
in  front;  it  corresponds  with  a  similar  groove  npon  the  upper  surface 
ealcip,  and  forms,  when  articulated  with  that  b(»nc.  a  win.al  filled  up  in  t 
state  by  the  interosseous  calcaneo-astragaloid  ligament.    Of  the  two  articuli 
the  posterior  is  the  larger,  of  an  oblong  fonu  and  deeply  concave  from  sid^ 
the  anterior,  although  nearly  nf  equal   length,   is  narrower,  of  an  elongi 
fonn,  convex  longitudinally,  and  often  subdivided   into  two  by  an  elovate| 
of  these,  the  posterior  articulates  with  the  lesser  process  of  the  os  ealcLs;  j 
rior.  with  the  upper  suifacc  of  the  calcaueo-scaphoid  ligament.    The  inUnim 
presents  at  its  up]>er  part  a  pear-shaped  articular  facet  for  the  inner  m&lliij| 
linuous  above  wiili  the  trochlear  surface;  below  the  articidar  surface  is^ 
dejiression,  for  the  attaehinent  of  the  deep  portion  of  the  intenial  later 
The  rj-tarmti  httrfftcr  presi'Uts  a  large  triangrdar  facet,  concave  from  ah* 
ward,  for  articulatit>n  with  the  external  malleolus;  it  is  continuous  nbovA 
trochlear  surface :  and  in  front  of  it  is  a  rough  depression,  for  the  attji 
the  anterior  fasciculus  of  the  external  lateral  ligament  of  the  ankle-joi 
anterior  ititrfrn't'.cun\e\  and  rfMinded.  forms  the  A/vi// of  the  astragalus:  it 
of  an  oval  fonn,  and  directed  obliquely  inward  and  downward;  it  artic 
the  scaphoid.     On  its  under  suHace  is  a  small  facet,  contintious  in  front 
articular  surface  of  the  head;   behind  with  the  smaller  facet,  for  the  os  cal 
rests  on  the  inferior  calcanco-scaphoid  ligament,  being  .sepamltHl  from  it 
longation  of  the  synovial  sac  of  the  astragalo-scAphoid  joint.     The  bra 
rounded  by  a  constricted   portion,  the  nrrk  of  the  astragaluj*.     The  potiti 
face  is  narrow,  and  traversed   by  a  groove  which  runs  obliquely  ilnwni 
inward,  and  tmnsirdts  the  tendon  of  the   Flexor  longus  pollicis,  external 
i«  a  horizontal  notch  or  depression  in  which  the  jKisterior  fiisciculus  of  the 
lateral  ligament  is  lodged. 

[Much  of  tins  bone,  especiallv  its  trochlear  surface  and  edgojs  and 
can    be  excellently  studied   in  the  living  model,  especfally  if  the  fod 
tended.] 

To  ascertain  to  which  foot  it  belongs,  hold  the  bone  with  the  broad 
surface  upward  and  the  rounded  head  forward :    the  lateral  triangular 
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Mrfice  for  the  external  malleolus  will  then  point  to  the  Bide  to  which  the  bone 
belongs. 
Articulations. — With  four  bones:  tibia,  6buhi,  os  calcis^  and  scaphoid. 

The  Scaphoid. 

The  Scaphoid  or  Navicular  Bone,  so  called  from  its  fancied  resemblance  to  a 

\h(KM  {ffxtufr^^  it  i>oat),  is  sitiiutod  at  tiie  inner  Kide  of  tlie  tiirauH,  lietween  the  H.stnig- 

Ju8  i)t;hiud  and  the  three  cuneiform  bones  in  front.     This  bone  mav  be  di^tin- 

liihvd  by  it8  form,  being  concave  behind,  convex  and  subdivided  into  three  facets 

[in  front. 

The  anterior  Siirfaft\  of  an  oblong  form,  is  convex  from  side  to  .side,  and  sub- 
[Arided  bv  two  ridges  into  three  facets,  for  articidation  with  the  throa  cuneiform 
ones.  The  posterior  surface  is  oval,  concave,  broader  externally  than  internally, 
articulates  with  the  rounded  hejid  of  the  astragalus.     The  suprrior  sitrfuca  \s 

ivex  from  side  to  side,  and  rough,  for  the  attachment  of  ligaments.  The  inferior 
'k  somewhat  concave,  irregular,  and  also  rough,  for  the  attachment  of  ligamont.M. 
Tile  internal  tsur/ace  presents  a  rounded  tubercular  eminence,  the  tuberosity  of  the 
'  I'li'tid,  which  gives  attachment  to  part  of  the  tendon  of  the  Tibialis  posticus. 
iiliiH  can  always  be  foit,  and  is  one  of  the  important  huidiiiarks  of  the  foot.] 
The  erternal  surfare  is  rough,  and  irregular,  for  the  attachment  of  ligamentous 
fibres,  and  occaJ(ioually  present^}  a  small  facet  for  articulation  with  the  cuboid 
Wnc, 

To  ascertain  to  which  foot  it  belongs,  hold  the  bone  with  the  concave  artictl»r 
Rirfure  backward  and  the  convex  dorsjU  surface  upward;  the  external  suHace  will 
jKiint  to  the  j^ide  to  which  the  bono  belongs. 

Artioulatione. — With  four  bones  :  astragalus  and  three  cuneiform  ;  occasionally 
ftL^i  with  the  cuboid. 

Attachment  of  Muscles. — Part  of  the  Tibialis  posticus. 

The  Cuneiform  Bones  havy  received  their  niimo  from  their  we<lge-like  shape 
{nttuiui^  a  Wi'dge,  and/or;m/,  likeness).  They  fonu  with  the  cuboid  the  most  ante- 
HoT  row  of  the  tarsus,  being  placed  between  the  scaphoid  behind,  the  three  inner- 
Bio5l  metAtarsal  bones  in  front,  and  the  cuboi<i  externally.     They  are  called  the 

(.  $ecofui.  and  third,  counting  from  llio  inner  to  the  outer  side  of  the  foot,  and, 
their  position,  iyvternal^  viiddh\  and  vTfemal. 

The  Intebnal,  Cuneiform, 

The  Internal  Cuneiform  is  the  largest  of  the  three.  It  is  sitimted  at  the  inner 
i^ai  (he  foot,  between  the  scaphoid  behind  and  the  base  of  the  first  metatarsal 
Bfmnt.  It  may  be  distinguished  from  the  other  two  bv  ita  large  size  and  its  more 
'tpguUr  we<igo-like  form.  Without  the  others  it  may  be  known  by  the  large  kid- 
;petl  anterior  articulating  surface,  and  by  the  prominence  on  the  inferior  or 
w»rfiicc  fnr  the  attachment  of  the  Tibialis  posticus.  It  presents  for  exam- 
(tn  si\  surfaces. 

The  internal  sarfat'c  is  subcutaneous,  and  forms  part  of  tlie  inner  border  of  the 
mt;  ii  is  broad,  qtiaflrilateral,  and  presents  at  its  anterior  inferior  angle  a  smooth 
M  facet  iritu  which  the  tendon  of  the  Tibialis  anticus  is  partially  inserte*! ;  in  the 
t>r  ilif  extent  it  is  rough,  for  the  attachment  of  ligaments.  The  erternal  trurfact' 
ive,  presenting  along  its  superior  and  pt>sterior  borders  a  narrow  L-shaped 
f4)r  articulation  with  the  middle  cuneifonn  behimi  and  second  metatarsal 
lein  front :  in  the  rest  of  its  extent  it  is  rough  for  the  attachnjcnt  of  ligaments, 
prominent  below,  whore  it  forms  part  of  the  tuberosity.  The  anterior  Hitrfari.\ 
ley-fliaped,  much  larger  than  the  posterior,  articulates  with  the  metatarsal  bone 
^reat  toe.  The  posterior  surface  is  triangular,  concave,  and  articulates  with 
terroosl  and  largest  of  the  three  facets  on  the  anterior  surface  of  the  scaphoid. 
m/erior  or  plantar  mirfaoe  is  rough,  and  presents  a  prominent  tuberosity  at  its 
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back  part  for  the  attochinent  of  part  of  the  tendon  of  the  Tibialis  posticus, 
also  give:*  attachment  in  front  to  part  of  the  temlon  of  the  Tibialis  antirux.  Th« 
8U]*en'or  iturface  is  tlie  narrow  pointed  end  of  the  wedge,  which  is  directed  upwar^ 
ami  outward;  it  is  rouf^h.  for  tlie  attachment  of  ligaments.  I 

To  ascertain  to  which  side  it  belongs,  hold  the  bone  so  that  its  superior  narrow 
od^e  looks  upward  and  the  h^ng,  kidnev-shaped  articular  surfjice  forward  ;  thu 
extemal  suHaco,  marked  by  its  vertical  and  horiisonlal  articular  facets,  will  potd| 
to  the  side  to  which  it  belongs.  M 

ArtdoulationB. — With  four  bones :  scaphoid^  middle  cuneiform,  6rst  and  setrond 
mclatHrMil  bones. 

Attachment  of  Muscles. — To  two :  the  Tibialis  anticus  and  posticus. 


The  Middle  Ounbiform. 


H 


Tlie  Middle  Oxineiform,  the  stnalle^t  of  the  three,  is  of  very  regular  wedge-lik« 
fonn.  the  broad  exlreinity  being  pbieed  upward,  the  narrow  end  downwunl.  It  is 
situate*.!  between  the  other  two  bones  of  the  same  name,  and  artienlates  with  the 
scaphoid  behind  and  the  second  metaiai*sal  in  front.  It  may  be  distingui.'*hed  froiu 
the  extenial  cuneiform  bone,  which  it  much  resembles  in  general  appearance,  by 
the  articular  facet,  of  angular  fonn,  which  runs  round  the  upper  and  back  part  of 
its  inner  surface;  and,  if  the  two  bones  from  the  same  foot  are  t-ogether,  the  middle 
cuneiform  is  much  the  smaller.  M 

The  anterior  nurftire,  triangular  in  fonn  and  narrower  than  the  posterior,  nrticoi 
lates  with  the  base  of  the  second  uietatarsjil  Itone.  The  posterior  gurface.,  also  tri- 
angular, articulates  with  the  scaphoid.  The  tntcrnal  surface  presents  an  L-shapeil 
articular  facet  running  along  the  superior  and  posterior  borders,  for  aiticulation  with 
the  internal  cuneiform,  arid  is  rough  in  the  rest  of  its  extent,  for  the  attachment  of 
ligaments.  The  external  aurjace  presents  prvsteriorly  a  smooth  facet,  for  articula- 
tion with  the  external  cuneiform  bone.  The  superior  nurfarf^  fonns  the  base  of  the 
wedge ;  it  is  quadrilateral,  broader  beliiud  than  in  front,  and  rough,  for  the  att^vc 
ment  of  ligaments.  The  inferior  sur/ave,  pointed  and  tubercular,  is  also  rough, 
ligiiinentous  attacliment. 

To  ascertain  to  which  foot  the  bone  belongs,  hold  its  superior  or  doraal  surfi 
upward,  the  broadest  e<lge  being  tow^ird  the  holder :   the  smooth  facet  (limited  to  the 
posterior  border)  will  then  poiiit  to  the  side  to  which  it  belongs. 

Articulations.— With  four  bouos :  scaphoid,  internal  and  external  cuneifonil 
and  second  melatai>al  bone.  m 

Attachment  of  Muscle. — A  slip  from  the  tendon  of  the  Tibialis  poslictis  is 
attiU'licd  to  this  bone. 


the 


The  External  OtTNErFORM. 


The  External  Cuneiform,  inti-nnediate  in  size  between  the  two  preceding 
of  a  very  regular  wcdgo-like  form,  the  broad  extremity  being  placed  upward.  th« 
narrow  I'lid  downward.  It  occupies  the  centre  of  the  front  row  of  the  tarsus,  between 
tile  middle  cuneiform  internally,  the  cuboid  extenially,  the  scaphoid  behind,  and  the 
tliinl  metatarsal  in  fivint.  It  is  distingiiishe*!  from  the  internal  cuneiform  bone  by 
its  more  regular  we<ige-like  shafw,  and  by  the  absence  of  the  kidney-shaped  articu- 
lar surface:  from  tlie  middle  cuneiform,  by  the  absence  of  the  L-shapcd  facet  atnl  b 
the  two  articular  facets  which  are  present  on  both  its  inner  and  outer  surfaces. 
has  six  surfaces  for  examination. 

The  anterior  gurfafe,  triangular  in  fonn,  articulates  with  the  third  metatarsal 
bone.  The  poftterior  surface  articulates  with  the  m<:»st  external  facet  of  the  scaphoid, 
and  is  rough  below,  for  the  atlachtnenf  of  ligamentous  fibres.  The  infrrnal  gurfoct 
presents  two  articular  facets,  separated  by  a  rough  depression  :  the  anterior  one, 
situated  at  the  superior  angle  of  the  bone,  articulates  with  the  outer  side  of  the 
base  of  the  second  metatai'sal  bone;  the  posterior  one  skirts  the  posterior  bord 


I 


THE    METATARSAL    BOXES. 


291 


[um!  irticnlates  with  the  middle  cuneiform ;  the  rough  deprension  between  the  two 
[givw  attachinrnt  to  an  interosseous  li^ianH'nt.  The  fxUnnil  Hurfitve  alno  presents 
[tuti  ttrticnlnr  fiicets,  sopanited  by  u  roiij^li  non-nrtienlar  surface;  t]»e  anterior  fact't, 
[fitiiau*'!  nt  llie  superior  Hn<ile  of  the  hone,  is  smull,  ami  artieuUites  with  the  inner 
[wiK- t>r  the  hase  of  tlie  fourth  raetatarsal ;  the  posterior  und  larger  one  articulates 
pritli  i!ie  ciilioid;  the  rough  Qon-articular  surface  aerves  for  the  attachment  of  an 
EbimKtfieouK  ligament.  The  three  facets  for  articulation  with  the  three  metat4irsal 
[bt'tiw  lire  continuous  with  one  another,  and  covered  by  a  prolongation  of  the  same 
priiiaire ;  the  facets*  for  articulation  with  the  middle  cuneiform  and  scaphoid  are 
U^o  cuniinuous.  but  that  for  articulation  with  the  cuboid  is  usually  separate.  Tlie 
^uprrior  or  dot-mil  ttHrfare  is  of  an  oblong  srjnare  form,  it^  posterior  external  angle 
fcfing  prolonged  backward.  The  inferior  or  jdantar  surface  is  an  obtuse  rounded 
■Mrj»iD.  and  serves  for  the  attachment  of  part  of  the  tendon  of  the  Tibialis  posticus, 
bkh  nf  the  Flexor  brevis  pollicis.  and  ligatiient-s. 

r  T(i  ascertain  to  which  side  it  belongs,  hold  the  bone  with  the  broad  dorsal  sur- 
■u-«  upward,  the  prolonge<l  edge  backward  ;  the  separate  articular  facet  for  the 
m\m\  uill   point   to  tlie  proper  side. 

Articulations. — With  six  bones:  the  scaphoidt  middle  cuneiform,  cuboid,  and 
second,  third,  and  fourth  metatarsal  bones. 

I  Attachment  of  Muscles. — To  two:  part  of  the  Tibialis  poetJcus  and  Flexor 
mm\t  pollicis. 

I  The  Metatarsal  Bones. 

I  The  Metatarsal  Bones  are  five  in  number ;  they  are  long  bones,  and  subdivided 
ptoafdiaft  and  two  cxircmitics. 

I  CoHUON  Characters. — The  »h\ft  is  prismold  in  form,  taper»  gradually  from 
Bf!  taival  to  the  phalangeal  extremity,  and  is  slightly  curved  longitudinally,  so  as 
po  lif  mni-ftve  below,  slightly  convex  above.  The  jwHlrrior  citrcmifif,  or  hn»e^  is 
[*  •.«'<1,  ariicubiting  bv  its  terminal  surface  with  the  tarsfd  bones  and  \\\  its 

il  !:icc*<  with  the  contiguous  metatarsal  bones,  its  dorsal  and  plantar  surfaces 

peitig  rough,  for  the  attachment  of  ligaments.  The  anterior  extrcmUy^  or  heady 
P»^»entft  a  terminal  rounded  articular  surface,  oblong  from  above  downward,  and 
bitwiding  &.rther  backward  below  than  above.  Its  sides  arc  tbittene<l.  and  present 
n  '  '  -  n.  surmounted  by  a  tubercle,  for  ligamentous  attachment.  Its  under  sur- 
1  i-tved  in  the  middle  line  for  the  passage  of  the  Flexor  tendon,  and  marked 

loiitirh  side  by  an  articular  eminence  continuous  with  the  terminal  articiilar  surface, 
I  PEcni.fAR  Character. — The  First  is  remarkable  for  its  gre*it  size,  but  is  the 
■Aurteiti  of  all  the  metatarsal  bones.  The  nhaft  is  strong,  and  of  well-marked  pris- 
P""i'l  fumi.  The  potttfn'or  ertmndtf  presents  no  lateral  articular  facets;  its  terminal 
[tnuiilar  surface  is  of  large  size,  kidney-shaped,  and  its  circumference  groovwl,  for 
Bhhr?j»-mctat;u'sal  ligaments;  its  inferior  angle  pix'scnis  a  rough  oval  jirominence, 
^^ke insertion  of  the  tcndim  of  tlie  Pcroneus  longus.  Tlte  head  is  of  large  size; 
^^bhotar  surface  are  two  grortvcd  facets,  over  which  glide  Bceamoid  bonen;  the 
^PVlii  separated  by  a  smooth  elevat^n]  ridge. 

r  Thin  bone  is  known  by  the  single  kidney-shapc<l  articuhir  surface  on  \X»  base, 
^U^ply  grooved  rippcanuue  of  tlie  plantar  surfa<*e  of  its  head,  and  its  great  ihick- 
HMieUtivrlv  to  it.'*  length.  When  it  is  ]tlnccd  in  its  natural  position  the  concave 
^•wrrof  ibt:  kidney-shaped  articular  surface  on  ita  base  |K>int«  to  the  side  to  which 
■jjibpne  belongs. 

^^■e  Second  is  the  longest  and  largest  of  the  remaining  metatarsal  b(mes,  being 
^^fefnl  backward  into  the  recess  formed  betwi't-n  tlie  three  cuneib  r-m  bones.  Its 
^^■extremity  is  broad  above,  narrow  and  rough  below.  It  presents  four  articu- 
^^■fiMset* :  one  behind,  of  a  triangular  form,  fttr  articulation  with  the  middle  cunei- 
I^P'^nc  at  the  upper  part  of  its  internal  lateral  '.tirface,  for  the  articulation  with 
f*?  fiitrm.il  cuneiform;  ami  two  on  its  external  lateral  .surface,  a  superior  and  an 
i'^or.  sepamted  by  a  rough  depression.  Each  of  the  latter  articular  surfaces  is 
■niled  by  a  vertical  ridge  into  two  part^t ;  tlie  anterior  segment  of  each  facet  articu* 
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lates  with  the  third  metatarsal^  the-  two  posterior  (sometimes  wntinuous)  with  ihe 
external  ciineifonn. 

The  facets  on  the  tarsal  extreuiity  of  the  aecoiul  uielatarHal  bone  serve  at  oiit-e 
to  distinguish  it  from  the  rest  and  to  indicate  tlie  foot  to  which  it  belongs,  there 
being  one  facet  at  the  upper  angle  of  the  internal  surface,  and  two  facets,  each  sub- 
divided into  two  parts,  on  the  extcTTial  surface,  pointing  to  the  side  to  which  the 
bone  belongs.  The  fact  that  the  two  posterior  8ubdivision.s  of  these  external  facets 
sometimes  run  into  one  should  not  he  forgotten. 

The  Third  articulates  behind,  by  means  of  a  triangular  Mno*.>th  surface,  with  the 
external  cuneiform;  on  its  inner  side,  by  two  facetii,  with  the  second  metatarsal; 
and  on  its  outer  side,  by  a  single  facet,  with  the  fourth  metatarsal.  The  latter  facet 
is  of  circular  fonn  and  situated  at  the  upf»er  angle  of  the  base. 

The  third  metatarsal  \&  known  by  its  having  at  its  tarnal  end  two  undivideil  face 
on  the  inner  side  and  a  single  facet  on  the  outer.     This  distinguishes  it  from  th 
second  metatjirsal,  in  which  the  two  facets  found  on  one  side  of  its  tarsal  en<i  are 
each  subdivided  into  two.     The  single  facet  (when  the  bono  is  put  in  ita  natutul 
position)  is  on  the  side  to  which  the  bone  belongs. 

The  Fourth  is  smaller  in  size  than  the  preceding ;  its  tarsal  extremity  preeents 
a  terminal  quadrilateral  sui'faee  for  articulation  with  the  cuboid ;  a  smooth  facet  o 
the  inner  side,  divided  by  a  ridge  into  an  anterior  portion  for  articulation  with  tho^ 
third  metatarsal,  and  a  posterior  portion  for  articulation  with   tlie  extcnial  cunei- 
form ;  on  the  outer  side  a  single  facet,  for  articulation  with  the  fifth  metatarsal. 

The  fourth  metatarsal  is  known  by  its  having  a  single  facet  on  either  side  of  th 
tarsal  extremity,  that  on  the  inner  side  being  divided  into  two  parts.     If  this  sub 
division  be  not  recognizable,  the  fact  that  its  tarsal  end  is  bent  somewhat  outw; 
will  indicate  the  side  to  which  it  belongs,  as  Mr.  Holden  points  out. 

The  Fifth  is  recognized  by  the  tubercular  eminence  on  tlie  outer  side  of  its  base. 

EThis  can  always  be  felt,  and  is  an  important  landmark  in  thu  foot.]     It  articulates 
ehind,  by  a  triangular  surface  cut  obliquely  from  without  inward,  with  the  cuboid; 
and  internally  with  the  fourth  metatarsal.  v 

The  projection  on  the  outer  side  of  this  bone  at  its  tarsal  end  at  once  distiii'>^| 
guishe-s  it  from  the  others  and  points  to  the  side  to  which  it  belongs.  ^ 

Articulations. — Each  bone  articulates  with  the  tarsal  bones  by  one  extremity, 
and  by  the  other  with  the  first  row  of  phalanges.  The  number  of  tarsal  bones  with 
which  each  metatarsal  articulates  is  one  for  the  Ki-st,  three  for  the  second,  one  for  the 
third,  two  for  the  tt>urth.  and  one  for  the  fifth. 

Attachment  of  Muscles. — To  the  fii-st  metatarsal  bone,  three :   part  of  the 
Tibialis  anticus,  the  Peroneus  longus,  and  first  Dorsal  interosseous.     To  the  second, 
four:  the  Adductor  pollicis  and  firet  and  second  Dorsal   interosseous,  and  a  slipv 
from  the  tendon  of  the  Tibialis  po.sticuB.     To  the  thinl.  five:  the  Adductor  po11icis,H 
second  and  third  Dorsal,  and  first  Plantar  intemsseous,  and  a  slip  from  tlie  tendon 
of  the  Tibialis  posticus.      To  the  fourth,   five:    the  Adductor  pollicis,  third  and 
fourth   Dorsal,  and  second  Plantar  interosseous,  and  a  slip  from  the  tendon  of  the 
Tibialis  posticus.     To  the  fifth,  six  :   the  Peroneus  brevis,  Peroneus  tertius.  Flexor, 
brcvis  minimi  digiti,  Transversus  pedis,  fourth  Dorsal,  ami  third  Plantar  intcrosseou 
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Phalanges. 
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The  Phalang^ee  of  the  foot,  both  in  number  and  general  arrangement, 
ble  those  in  the  hand,  there  being  two  in  the  great  toe  and  three  in  etfcch  of  the 
other  toes. 

The  phalanges  of  the  fr$t  row  resemble  closely  those  of  the  hand.     The  shafi 
is  compressoil  from  side  to  side,  convex  above,  concave  below.    Tbe  pngfrrior  frtrrm-s^^ 
iif/  is  concave,  and  the  anterior  extremity  presents  a  trochlear  surface,  for  articulatinn^B 
with  the  second  phalanges. 

The  phalanges  of  the  second  row  are  remarkably  small  and  short,  but  rather^ 
broader  than  those  of  the  first  row. 
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I  The  ungual  phalanges  in  form  resemble  thosic  nf  the  fingers,  but  they  arc  smallct, 
lattcncil  tVom  ahove  downwartl,  presenting  a  broad  base  for  articuhition  with  the 
levuuU  row,  and  an  expanded  extremity  lor  the  sup^wrt  of  the  nail  and  end  of 
|he  toe. 

Articulation. — The  first  row,  with  the  metatarsal  boncit  an<l  second  phalanges ; 
the  s4Mond  of  the  grejit  toe,  with  tlie  first  phalanx  ;  and  of  the  other  toen.  with  the 
EtmI  and  third  jihalanses;  the  third,  with  tlie  .stvond  row. 

Attachment  of  Muecles. — To  the  first  phalanges:   Great  toe,  five  ratiHcles: 
nmennost  tendon  of  Extens(»r  brevis  digltorum,  Abductor  poUicis,  Addurlfrr  |X)1- 
lici«s   Flexor  brevis  pollicis,  Transversus  pedis.      Second  toe,  three  nuisclei*:  first 
ind  (*econd  Dorsal  interosseous  and  first  Lnmbrieal.      Third  toe,  three  muscles : 
Diird  Dorsal  and  first   Plantar  interosseous,   and   second  Lundirical.      Fourth  toe« 
llirec  muscles:  fourtli  Dorsal  and  second  Plantar  interosseous,  and  third  l^umbrical. 
Fifth   toe,  four  musdes :  Flexor  brevis  minimi  digiti.  Abductor  minimi  digiti,  and 
third  Plantar  interosseous,  and  fourth  Lumbrical. — Second  jihalangos :  Great  toe; 
Extensor  longus  j»ollici.s.  Flexor  longuH  pollicis.     Other  toes:   Flexor  brevis  digito- 
Turn,  one  slip  of  the  common   tendon  of  the  Extensor  Inngus  and   brevis  digilo- 
Tuni.' — Third  phalanges:   two  slips  from  the  common  tendon  of  the  Extensor  longus 
:»nd  Extensor  brevis  digitonim,  and  the  Flexor  longus  digitorum, 
'      The  foot  is  constructed  on  the  same  principles  as  the  hand,  but  modified  to  fonn 
•  firm  baj^is  of  support  for  the  rest  of  the  body  when  in  the  en*ct  position.     It  is 
more  solidly  constructed,  and  its  component  parts  are  less  movable  on  each  other 
I  tb&a  in  the  hand.     This  is  especially  the  case  with  the  great  toe,  which  has  to  atfsi.Ht 
m  (nipporting  the  bcKly  and  is  therefore  constructed  with  greater  solidity;  it  lies 
pamllel  with  the  otlier  toe*,  and  has  a  very  limited  degree  of  mobility.     On  the 
coutnry,  the  thumb,  which  is  occupied  in  numerous  and  varied  movements,  is  con- 
structed in  such  a  manner  as  to  permit  of  great  mobility:  its  n]ctacar()a1  bone  is 
directed  away  from  the  others,  so  as  to  form  an  acute  angle  with  the  second,  and  it 
enjoys  a  considerable  range  of  motion  at  its  articulation  witli  the  caqpus.     The  foot 
»s  placed  at  right  angles  to  the  leg — a  pasition  which  is  almost  pecidijir  tit  mnn,  «nd 
b as  relation  to  the  eret^t  y>osition  which  he  maintains.     In  order  to  allow  of  its  sup- 
P*>rting  the  weight  of  the  Avhole  body  in  this  jiosilion  with  the  least  expenditure  of 
mait'tial,  it  is  constructed  in  the  form  of  an  arch.     This  arch  is  not,  however,  made 
up  uf  two  etjual  limbs.    The  hinder  one,  which  is  made  up  of  the  os  calcis  and  the  pos- 
tcrio;-  part  of  the  astragalus,  is  about  half  the  length  of  the  anterior  limb,  and  mea^ 
nix-s  about  three  inches.    The  anterior  limb  eonsistii  of  the  rest  of  the  taiviil  and  the 
niciat«rsal  bone&,  and  measures  about  six  inches.     It  may  be  said  to  consist  of  two 
pnrts — an  inner  segment,  made  up  of  the  head  of  the  astragalus,  the  scaphoid,  the 
"Tee  cuneiform,  and  the  three  inner  metatai*sal  bones;  and  an  outer  segment,  com- 
j^sed  of  the  cuboid  and  the  two  outer  metatarsal  hones.     The  summit  of  the  an^h 
^  St  the  sujK'rior  articular  sui-face  of  the  astragalus  and  its  two  extremities:  that  is 
^  *»y,  tlie  two  |>ointfi  on  which  the  arch  rests  in  standing  are  the  tubercles  on  the 
under  surface  of  the  os  calcis  [posteriorly  and  the  heads  of  the  metatarsal  bones 
•"^^^Horly.     The  weakest  part  of  the  arch  is  the  joint  between  the  a.'itragalus  and 
^pboid ;  and  here  it  is  more  liable  to  yield  in  those  who  are  overweighted  and  in 
Uitpie  in  whom  the  ligaments  wliich  complete  and  preserve  the  arch  are  relaxed. 
I  CIS  Weak  point  in  the  arch  is  braced  on  its  concave  surface  by  the  inferior  calca- 
^'?<*-8caphoid  ligament,  which  is  said  to  be  more  ela.^ic  than  most  other  ligaments, 
■od  thus  allows  the  nrch  to  yield  fr<tm  jars  or  shocks  applied  to  the  anterior  i>ortion 
w  tbe  foot,  and  <|uickly  restores  it  to  it«  pristine  condition.     This  ligament  is  sup- 
P^'^^ed  on  its  under  surface  by  the  tendon  of  the  Tibialis  posticus  muscle,  which  is 
^^ad  out  into  a  fan-sha|)ed  insertion,  and  prevent.^  undue  tension  of  the  ligament 
t'f  SQcfi  a^  amount  of  stretchinsr  as  would  permanently  elongate  it. 

^^  addition  to  this  longitudinal  arch,  the  foot  is  said  to  present  a  transverse  arch 
«  the  anterior  part  of  the  tarsus  and  hinder  part  of  the  metatarsus.     This,  how- 

ilU  ^^P^  *'*^  second  phalftnz  of  tbe  fifth  toe,  which  receives  no  slip  from  the  Extensor  breria 
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ever,  can  scarcely  be  described  as  a  tnie  arch,  but  presents  more  the  character  of  a 

half-dome  [or  hiilf  arch.  This  m  especially-  supporwd  by  the  tendon  of  the  Pero- 
neus  lougus,  running  from  the  outer  edge  of  the  aoIu  to  its  inner  border  at  the  baeie 
of  the  first  metatai-sal,  and  by  the  Trans  versus  pedin].  The  inner  honJer  of  the 
central  portion  of  the  longitudinal  arch  is  elevated  ^wtm  the  ground,  and  from  this 
point  the  bones  urch  over  to  the'  outer  border,  which  is  in  contact  with  the  ground, 
and,  assisted  by  the  longitudinal  arch,  produce  u  &ort  of  rounded  niche  <»u  the  inner 
side  of  the  foot,  which  givers  the  appearance  of  a  trausverae  a^i  well  ua  a  longitu- 
dinal arch. 

The  arch  of  the  foot,  from  the  j>oint  of  the  lieel  to  the  toes,  is  not  quite  straight^ 
but  is  directed  a  little  outward,  w)  that  the  inner  border  i«  n  little  convex  and  the 
outer  border  concave,  This  disposition  of  the  bones  becomes  more  marked  whfu 
the  longlludiual  arch  of  the  foot  is  loHt,  as  in  the  disease  known  under  the  uamt-  uf 
"flat-foot." 

[The  imprint  of  the  foot-sole  is  a  matter  of  great  interest.  If  tlie  sole  he  wetted, 
and  placed  for  a  moment  on  the  bare  floor,  the  nurmally-arched  foot  shows  a  bmud 
imprint  at  the  heel  and  at  the  ball  of  the  toes,  the  two  being  connected  on  the  outer 
edge  of  the  sole  by  a  bund  which  is  narrower  or  wider  as  tlic  arch  is  more  or  lesa 
marked.  In  very  arched  feet  the  two  may  be  entirely  di.sconnected,  while  in  the 
flat  fi>ot  the  imprint  is  continuous,  the  narrow  band  widening  to  the  full  width  of 
the  sole,  its  inner  edge  being  a  straight  line  instead  of  a  marked  curve.  (Sec  the 
Medical  News,  Aug.  12,  Ibtti!.)] 

Development  op  the  Foot  (Fig.  235). 

The  Tarsal  bones  are  each  developed  by  a  single  centre,  excepting  the  os  rnlcTs, 
wliirii  has  an  epiphyf*is  for  its  i)ostenor  extremity.  The  centres  make  their  appear 
ance  in  the  following  order:  os  calcis  at  the  sixth  month  of  foetal  life;  astragalus, 
about  the  seventh  month  ;  cuboid,  at  the  ninth  month  ;  external  cuneifonn,  during 
the  first  year;  internal  cuneiform,  in  the  third  year;  middle  enneiform  and  scaphoid, 
in  the  fourth  year.  The  epijthysis  for  the  posterior  tuberosity  of  the  os  caleis  appears^ 
at  the  tenth  year,  and  unites  with  the  rest  of  the  boue  soon  after  puberty.  f 

The  Metatarsal  bones  are  each  developed  by  two  centres — one  for  the  shaft  and 
one  for  the  digital  extremity  in  the  four  outer  metatarsal;  one  for  the  shaft  and  ^ 
one  for  the  base  in  the  metatarsal  bone  of  the  great  toe.'    Oasiflcation  commences  io  fl 
tlie  centre  of  the  shaft  about  the  sevejith  week,  and  extends  toward  either  extremitv. 
and  in  the  digital  epiphyses  about  the  third  year ;  they  become  joined  between  the 
eighteenth  and  twentieth  years. 

The  Phalanges  are  develo|»e<i  by  two  c^'ntres  for  each  bone :  one  for  the  si 
and  one  for  the  metatarsal  extremity. 


Sesamoid  Bones, 


ab^^ 


These  are  small  rounded  masses,  cartilaginous  in  early  life,  oeoeooB  in  the  adult, 
which  nve  develo|>ed  in  those  tendons  which  exert  a  gi-eat  amount  of  pressure  n|Kin 
the  ]>arts  over  which  they  glide.  It  is  said  that  they  are  more  commonly  found  in 
the  male  than  in  the  female,  and  in  pei'sona  of  an  active  muscular  habit  than  in  ■ 
those  who  are  weak  and  debilitated.  They  are  invested  throughout  their  whole  ™ 
surface  by  the  fibrous  tissue  of  the  tendon  in  which  they  are  found,  excepting  upon 
that  side  which  lies  in  contact  with  the  part  over  which  they  piny,  where  they  pre-  ~ 
sent  a  free  articular  facet.  Tliey  may  be  divided  into  two  kinds — those  which  glide 
over  the  articular  surtiices  of  joints,  and  those  which  play  over  the  cartilaginous 
facets  found  on  the  suHaces  of  certain   hones. 

The  sesamoid  bones  of  the  joints  are — in  the  lower  extremity,  the  patella*  which 
is  devehjped  in  the  tendon  of  the  Quadriceps  extensor;  two  small  sesamoid  bones* 

*  As  waa  uwled  in  the  firsi  nietacar{)«l  bone,  mt  in  the  first  ruetnUinial,  there  w  often  to  be  o^i 
A  tendency  to  the  furmaciua  uf  u.  fietx>nd  epiphvHW  in  the  distal  extremity.    (See  foot-nou^  p.  233^^ 
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^mid  in  the  tendons  of  the  Flexor  brevis  pollicifl,  opposite  the  metatai'so- 
phalimgeai  joint  of  the  great  toe,  and  occasionally  one  in  the  nictntnrso-phalangeal 
jy\Dt  of  the  second  toe,  the  little  toe,  and,  atill  more  rarely,  the  third  and  fourth 
tws. 

In  the  upper  extremity  there  are  two  on  the  palmar  surface  of  the  nietacarpo- 
pli&langeaJ  joint  in  the  thumb,  developed  in  the  tendons  of  the  Flexor  brevis 
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Plan  of  tb«  Derelopment  of  the  Foot. 

pollicis,  oc<^a»ionally  one  or  two  opposite  the  metacarpo-phalangeal  articulations  of 
the  fore  and  litilo  fingers,  and,  still  more  rarely,  one  opjjosite  the  same  joints  of  the 
'lird  ajul  fourth  fingers. 

Those  found  in  tlie  te-ndons  which  glide  over  certain  bones  occupy  the  following 

ituations:  one  in  the  tendon  of  the  Peroneus  lonpn8,  where  it  glides  through  the 

ive  in  the  cuboid  bone;  one  appears  late  in  life  in  the  tendon  of  the  Tibialis 

anticud.  opposite  the  smooth  facet  on  the  internal  cuneiform  bone;  one  is  found  in 

the  tendon  of  the  Tibialis  |>ofiticuft,  opposite  the  inner  side  of  the  astragalus:  one 

in  the  outer  head  of  the  (lai^trocnemius,  behind  the  outer  condyle  of  the  femur; 

m\  one  in  the  I'soafl  and  Iliacus,  where  they  glide  over  the  body  of  the  pube^*. 

imoid  bones  are  found  occiu^ionally  in  tlie  tendon  of  the  Biceps,  opposite  the 

iberosity  of  the  radius;  in  the  temlnn.of  the  (iluteus  maximns,  ai"  it  passes  over 

(he  great  trochanter;  and  in  the  tendons  which  wind  round  the  inner  and  outer 

lalleoli. 


The  ArticulHtions. 


THE  various  bones  of  which  the  Skeleton  coiisiatJ)  are  connected  together  at 
tiiffercnt  jmrta  of  tlicir  surfuccw,  untl  such  a  counetlion  is  designated  by  the 
name  of  Joint  or  Articulation^  If  the  joint  'va  immovable^  as  between  the  craniul 
and  most  of  the  facial  bones,  their  adjacent  margins  are  applied  in  ulmost  close 
contact,  a  thin  layer  of  fibrous  membrune.  the  ttntund  liyttmt^nt^  and,  at  the  baiie 
of  the  skult,  in  certain  situations,  a  thin  layer  of  cartilage,  being  interposed. 
Where  slight  iriovement  is  required,  combiued.  with  great  strength,  the  osseous 
surfaces  are  united  by  tough  and  elastic  fibro-caitilagej*,  as  in  the  joints  of  the 
spine,  the  sacro-iliac  and  interpubie  articulations;  but  in  the  movMe  joints  the 
bones  forming  the  arrieulation  are  generally  expanded  for  greater  convenience  of 
mutual  conucctiou,  covered  by  cartihiife^  held  together  by  strong  bands  or  capsules 
of  fibrous  tissue  ejilled  Utjamcnts,  and  partially  lined  by  a  membrane,  the  synorial 
vnnnbraue^  which  secretes  a  fluid  to  lubricate  the  various  parts  of  which  the  joint 
is  formed ;  so  that  the  structures  which  enter  into  the  formation  of  a  joint  are  bone, 
cartilage,  fibro-eartihige,  ligiinieut,  and  synovial  membrane. 

Bone  constitutes  the  fundamental  eh'meul  of  ull  the  joints.  In  the  h)ng  bones 
the  extremities  are  the  part,^  which  form  the  articulations;  they  are  generally  dome- 
what  enlarged,  consisting  of  spongy  cancellous  tissue  with  a  thin  coating  of  compact 
substance.  In  the  flat  bones  the  articulations  usually  take  place  at  the  e<lges,  and  ^ 
in  the  short  bones  at  various  parts  of  their  surface.  The  layer  of  compact  bone  ■ 
which  forms  the  articular  surface,  and  to  which  the  cjirtilage  is  attaclied,  is  called 
the  articular  lunu'lla.  It  is  of  a  white  cokir,  extremely  dense,  and  varies  in  thick- 
ness. Its  structure  difl^ers  from  ordinary  bone-tissue  in  this  respect,  that  it  containa 
no  Haversian  canaU  and  its  lacunie  are  much  larger  than  inordinary  bone  and  have 
no  caniiliculi.  The  vessels  of  tlie  cancellous  tissue  as  they  approach  the  articular 
lamella  turn  hack  in  loops,  and  do  not  perforate  it;  this  layer  is  conscipienily  more 
dense  and  firmer  than  ordinary  bone,  and  is  evidently  designed  to  form  a  firm  and 
unyielding  support  for  the  articular  cartilage. 

The  oartilage,  which  covers  the  articular  surfaces  of  bone,  and  is  therefore 
cjillcil  artii'ularj  and  also  the  varieties  of  fihro-cartilage,  will  be  found  described 
in  the  section  on  Geneml  Anatomy  (p.  50)/ 

Lig-aments  are  found  in  nearly  all  the  movable  articulations ;  thej  consist  of 
bands  of  various  forms,  serving  to  connect  together  the  articular  extremities  of 
bones,  and  composed  mainly  of  bnntlles  of  white  fibrous  tinHut!  placet!  parallel  with, 
or  closely  interlaced  with,  one  aiinther.  and  presenting  a  white,  shining  silvery 
as(>ect.  A  liguirient  is  pliant  auil  tlexible,  so  as  to  allow  of  the  most  perfect  free- 
dom of  movement,  but  strong,  tough,  and  inextensile,  so  as  not  readily  to  yield 
under  the  most  severely  applie<l  force ;  it  is  consequently  well  adapted  to  serve  as 
the  connecting  medium  between  the  bones.  Some  ligaments  consist  entirely  of 
yellow  elastic  tissue^  as  the  ligamenta  subflava.  which  connect  together  the  adjacent 
arches  of  the  verlebne,  and  the  liganieiitum  nucliic  in  the  lower  animals.  In  these 
cases  it  will  be  observed  that  the  elasticity  of  the  ligament  is  intended  to  act  as  a 
substitute  for  muscular  power. 

Synovial  Membrane  is  a  thin,  delicate  nienibrane,  arranged  in  its  simplest  fonu 
like  a  short  wide  tube,  atUiched  by  its  open  ends  to  the  margins  of  the  articular 
cartilages,  and  covering  the  inner  surface  of  the  various  ligaments  which  connect 
the  articulating  surfaces,  so  that,  along  Avith  the  cartilages,  it  completely  encloses 
the  joint-cavity.     Its  secretion  is  tliick,  viscid,  and  glairy,  like  the  white  of  egg, 
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il  \s  beuee  termed  tt^ioma.  The  synovial  membranes  found  in  the  body  a<unit  of 
ibtliviaion  into  three  kindw — articiiiar,  bursal,  and  vaginal. 
The  articular  ntfuoviul  rru^mlfram'ti  are  found  in  all  the  freely  movable  joiut«, 
tiic  foetus  this  membrane  is  said  by  Toynbee  to  be  continued  over  the  surface  of 
cartilages ;  but  in  tlie  adult  it  is  wanting,  excepting  at  their  ciremiiforeuce.  upon 
mil  it  encrnaehes  for  a  short  distance  and  to  Avhicli  it  is  firmly  atlaehed;  it  then 
W&^tA  the  inner  surface  of  tlie  eapsular  or  other  ligaments  enckising  the  joint,  and 
n'tiwitod  over  the  Hurfaee  of  any  tendons  |>a^ing  thnmgh  its  cavity,  an  the  tendon 
till*  Pt>pliteu8  in  the  knee  and  the  tendon  of  the  Biceps  in  the  shoulder.  In 
Hftral  uf  the  joints  the  synovial  meuibraue  is  thrown  int^)  folds  which  pas-s  across 
ivity.  They  are  calleii  st/noriai  Utjarnvnts^  and  are  especially  distinct  in  the 
Others  are  Oattened  folds,  subdivided  at  their  niargiuH  into  fringi^like  j>ro- 
OAMB,  the  vessels  of  which  have  a  convoluted  an"angement.  The  latter  generally 
i\i«*t  from  the  synovial  membrane  near  the  margin  of  the  cartilage,  and  lie  flat 
urn  itd  surface.  They  consist  of  connective  tissue  covered  with  epithelium,  and 
itain  fat^ells  in  variable  qwantities,  and,  more  rarelv,  isolated  cartilage-cells, 
le  larger  folds  often  contain  considerable  t^nantities  of  fat.  They  are  found  in 
St  of  the  bursal  and  vaginal,  as  well  as  in  the  articular,  synovial  membranes,  and 
»re  described  by  Clopton  Haven*  a.s  mucihiginou»  jjhnnftt  and  tis  the  source  of  the 
rnovial  secretion-  L'nder  curtain  diseased  conditions  similar  j)rocesses  are  found 
htrring  the  entire  surface  of  the  synovial  membrane,  forming  a  mass  of  peduncu- 
lto<l  fibro-fatty  growths  which  project  into  the  joint. 
The  burg(e  are  found  interposed  between  stirfaces  which  move  upon  each  other, 
lining  friction,  as  in  the  gliding  of  a  tendon  or  of  the  integument  over  pi- 
ling bony  surfaces.  They  admit  of  subdivision  into  two  kinds — the  hurnKr 
'ojtf/'and  the  syno^nal  bnrsfr.  The  fonncr  ;irc  large,  simple,  or  irregular  cavities 
the  ftubcutaneous  areolar  tissue,  enclosing  a  clear  viscid  fluid.  They  are  found 
various  situations,  as  between  the  integument  and  the  front  of  the  patella,  over 
olecranon,  the  malleoli,  and  other  prominent  parts.  The  »tfnoviaf  hurgtp  are 
ititi  iiitery>osed  between  muscles  or  tendons  as  they  plav  over  projecting  bony  sur- 
f"*?*.  as  between  the  Glutei  muscles  and  the  surface  of  the  great  trochanter.  They 
>nsi»t  of  a  thin  wall  of  connective  issue  }»artially  covered  by  epithelium,  and  con- 
m  tt  viscid  fluid.  Where  one  of  these  exists  in  the  neighborhood  of  a  joint,  it 
»iiully  communicates  with  its  cavity,  as  is  generally  the  case  with  the  bui*sa  between 
tendon  of  the  Psoas  and  Iliacus  and  the  capsular  ligament  of  the  hip,  or  the 
it^  interposed  between  the  under  surface  of  the  Subscapularis  and  the  neck  of  the 
»«»|mla. 

The  vaginal  tn/novial  7nemhrnj}es  {^xfnmnaJ  nhedthnj  serve  to  facilitate  the  glid- 
'^?  of  tendons  in  the  osseo-fibrous  canals  through  which  thev  pass.  The  tnembrnne 
^ ''*-'ry  irninged  in  the  form  of  a  sheath,  one  layer  of  which  adhere«  to  the  wall  of 
^hi'  canal,  and  the  other  is  reflected  u[>on  the  outer  surface  of  the  contained  tendon. 
theRjmce  between  the  two  free  surfaces  of  the  membrane  being  partially  filled  with 
ftiovia.  These  sheaths  are  chiefly  found  surrounding  the  tendons  of  the  flexor  and 
^^CiW)T  muscles  of  the  fingei*s  and  toes  as  they  j>ass  through  the  osseo-fibrous  canals 
'W  hand  or  foot. 

Synovia  is  a  transparent,  yellowish-white  or  slightly  reddish  fluid,  vis<;id  like  the 
'liite  of  egg,  having  an  alkaline  reaction  and  slightly  saline  taste.     It  consists, 
^riling  to  Frerichs,  in  the  ox,  of  94.85  water,  0.'»6  mucus  and  epithelium,  0.07 
3.51  albumen  and  extractive  matter,  and  0.99  salts. 

Tlje  articulations  are  divided  into  three  classes:  SjfnarthrosU,  or  immovable; 
^^'fphiarihroitis^  or  mixed;  and  Z^iarthrostn,  or  movable  joints. 


1.  Synarthrosis — Immovable  Articulations. 

SyoBrthrosiB  includes  all  thase  articulations  in  which  the  surfaces  of  the  bones 
^  tn  almost  direit  contact,  and  in  which  there  is  no  appreciable  motion  [as,  for 
^"''•^ce,  the  immovable  ''joint"  between  the  blade  and  handle  of  a  table-knife], 
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as  the  joinbf  between  the  bones  of  the  cranium  and  face,  excepting  those  of  the 
lower  jaw.     The  varieties  of  synarthrosis  are  three  in  number:  Sutura,  8chind]f 
lesis,  and  Gomphatis.  m 

Sutura  (a  seam). — Where  the  articulating  surfaces  arc  connected  by  a  serie*  of 
proccjwes  and  indentations  interlocked  together,  it  is  termed  mitura  vera^  of  whi« 
there  are  tbree  varieties — sutura  dentata,  acrratu,  and  liml)o.«u.     The  surfaces  of 
bones  are  nut  iu  direct  contact,  being  separated  by  a  layer  of  membrane  continue 
externally  witli  the  [>ericranium,  internally  with  the  dura  mater.     The  Hutttnt  ih 
tnla  (den»y  a  tooth)  is  so  culled  from  the  tooth-like  form  of  the  projecting  urticul 
processes,  as  in  the  suture  between  the  jiarietal  hones.     In  the  mitura  xt^rrata  («ci 
a  saw)  the  edges  of  the  two  bones  forming  the  articulation  are  serrate*!  like  the  U 
of  a  fine  saw,  a.s  between  the  two  portions  of  the  frontal  l>one.     In  the  nutnra  /« 
bo$a  (Ihnbii)*^  a  selvage),  besides  the  dentaled  ])rocesses  there  is  a  certain  degree 
bevelling  of  the  articular  surfaces,  s<:i  that  the  bones  overlap  one  another,  as  in 
suture  between  the  parieml  and  frontal  bones.     When  the  articulation  is  formed 
n»u<rhened  surfaces  placeii  iu  apposition  with  one  another,  it  is  termed   the /a/ 
Buturcn  9Hiurtt  notha^  of  which  there  are  two  kinds — the  sutttnt  ^ffunmona  (jryitaii 
a  scale),  formed  by  the  overlappintr  of  two  contiguous  bones  by  bmad  bevellcl  mi 
gins,  as  in  the  temporo-parietal  (squamous)  suture;  and  the  nufnrn  harmonia  [&fpi 
kia,  a  joining  together),  wlierc  there  is  simple  upiK>sition  of  two  contiguous  ruuj 
bony  surfaces,  as  in  the  articulation  between  the  two  superior  maxillary  bones  or 
the  horizontal  plates  of  the  palate  bones. 

Schindylesis  {tr'j^ei/ouh^fft::^  a  fissure)  is  that  form  of  articulation  in  which  a  tl 
plate  of  hone  is  received   into  a  cleft  or  fissure  forme<i  by  the  separation  of 
laniime  of  another,  as  in  the  articulation  of  the  rostrum  of  the  sphenoid  and 
pcndioular  plate  of  the  ethmoid  with  the  vomer,  or  in  the  reception  of  the  latter 
the  fissure  between  the  sufierior  maxillary  and  palate  bones. 

Oompbosis  [yofupo^,  a  nail)  is  an  articulation  formed  liy  the  insertion  of  n  oonirnl 
process  into  a  socket,  as  a  nail  is  driven  into  a  board ;  this  is  not  illustrateii  by 
uriiculatious  between  bones  properly  so  c;dleil,  but  is  seen  in  the  articulation  of 
teeth  with  the  alveuH  of  the  maxillary  bones. 

2.  Amphiarthrosis— Mixed  Articulations. 

In  this  form  of  articulation  the  contiguous  osseous  suifaces  are  either  connected 
together  by  broad  flattene<i  disks  of  fibro-cartilagc  which  adhere  to  the  end  of  e»^ 
bone,  as  in  the  articulation  between  the  bodies  of  the  vcrtcbne,  or  else  the  artiol 
biting  surfaces  are  covere<l  with  fibro-cartilago,  partially  lined  by  synovial  mem- 
brane, and  ctinuected  together  by  external  ligament.H,  ay  in  tlie  sacm-iliac  and  pubio 
symphyses,  both  these  forms  being  capable  of  limited  motion  in  cverA"  directi< 
The  former  resemble  the  synarthrotlial  joints  in  the  continuity  of  their  surfaces 
absence  of  synovial  sac;  the  latter,  the  diarthrotlial.  These  joints  occAsiona) 
become  obliterated  in  old  age,  a*s  is  frequently  the  case  iu  the  pubic  artieuhit 
and  occasionally  in  the  intervertebral  and  sacro-iliac. 


3.  DiARTHRosis — Movable  Articctlations. 

This  form  of  articulation  includ**s  the  greater  number  of  the  joints  in  the  bodi^ 
mobility  being  their  di-^tinguishing  character.     They  are  formed  by  the  approximv 
tion  of  two  contiguous  bony  surfaces  covered  with  cartilage,  connected  by  ligamenta 
and  lined  by  synovial  membrane.     The  varieties  of  joints  in  this  class  have  bed| 
determined  by  the  kind  of  motion   pcnnitted  in  each;   they  arc  six   in  number — 
Arthrodia.  Enartlirosis,  Ginglymus,  Diarthrosis  rotatoria.  Condyloid,  and  Articul 
tions  by  Reciprocal  Reception. 

Artiirodia  is  that  form  of  joint  which  admits  of  a  gliding  movement:  it 
formed  by  the  approximation  of  plane  surfaces,  or  one  slightly  concave,  the  oil 
slightly  convex,  the  amount  of  motion  between  them  being  limited  by  the  ligumei 
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TMe  of  the  Different  Kinds  of  Articulations, 


tifiitarihrosis,  or  Im- 
invaWe  Joint.  Sur- 
iw»  lepRrut^  by  fi- 
Bcmbnine,  with- 

mortal  caviiv,  and 
liiBOYably  i^nncoMKl 
'itii  men  other. 

As  in  joints  of  era- 
i«m  iittd  (wen  (vxcvpt 
[lowrr  juw). 


Miieti  Aruouliuion. 


^rihrotin  —  Mot- 
^^«  JoinL 


Sntura,    ortiru- 

lation  by  proc»»i*iM»» 
anti  inibMitntinitA 
interlocked  togetli- 
er. 


Sutura  c€ra 
(trup),  articulnt«  by 
iniU'tit<>d  bordt^ra. 


Daiiata^  having 
tootli-like  prO(^e5»es. 

Ad  in  ii)tcr|mri<>tal 
suture. 

Srrraia,  having  Rcr- 
rated  edgt>0f  lik«  the 
teeth  of  B  oaw. 

As  in  interfrontal 
sutiiro. 

Li  int»*jia  ,hfiv\n\r  her- 
elled  margins  and  den- 
tiited  prot'L'sAus. 

As  in  frunto-parietal 
suture. 


Sutura  noiha 
(fuUo).  articulate  by 
rough  Hurfucea. 


SffunmfiM ,  ft  irniod 
bv  thin  liovrllwl  niar- 
pns  overlapping  eiuh 
other. 

A«  in  9C|uan]0-pAri- 
ctal  suture. 

IltirmoH  ia,  formed 
by  the  flppo.siUon  of 
contiguous  rough  »ur- 
faces. 

A%  in  intcmiaxillary 
«uture. 

S^kindyUst*. — Artictdation  formed  by  the  reeeptiun  of  a  thin  plata 
of  one  bf)Mc  into  a  finwire  of  another. 

Afl  in  articulation  of  roRtruni  of  .*nhrnoid  with  vomer. 
Gomphosis. — Articulation  formed  by  tlie  insertion  of  a  eonieal  pro- 
cess int4j  a  socket. 
The  teeth. 

1.  Surfaces  oonnL-clrtl  by  fibro-cartilage,  not  sennruted  by  sytioviul 
membrnne.  nnd  having  limited  motion.  As  in  joints  between  bwlies 
of  vertebra*. 

2.  Surfaces  covered  by  fibro-canilage,  lined  by  a  partial  synorial 
membrane.     As  in  saero-iliac  and  iiubie  sympby}<es. 

ArfhTodia. — CJliding  joint;  articulations  by  plane  surfaces,  whirh 
glide  upon  each  otliur.  As  in  stemo-  and  acromion  lav  ieular  artieuhv- 
tions. 

Enarfhro»ix. — 6alI-and-«OL-kct  joint,  capable  of  motion  in  all  din»i'^ 
lions.  Artieulation:^  by  a  globular  head  nx^eived  into  a  t-uf»-ltke  cavity. 
As  in  hi(>-  and  shoulder-joints. 

Hinrfhjmus. — Hinge-joint;  motion  limited  to  two  directions,  for- 
ward and  Ixiekward.  Articular  huHiuvs  fitt««i  togeUicr  so  as  to  per- 
mit of  movement  in  one  plane.     As  in  the  elloWf  ankle,  uml  knee. 

Oiarthrosis  }if»latoria^  or  Lateral  GinqUfmus, — .Articulattou  by  a 
pivot  proeoHS  turning  within  a  ring  or  ring  around  a  pivoL  As  in 
superior  raiiio-ulnar  articulation  and  atbvaxoid  joint. 

C&tidyUiid. — Ovoid  head  received  into  elliptical  cavity.  Movementa 
in  every  direction  except  axial  roUition.     As  the  wrist-joint. 

Rcviprocai  licccplion. — Articular  surfaces  inveritely  ctuivex  in  one 
direction  and  concave  in  the  other-  Movement  in  evt-ry  direition  ex- 
cept axial  rotation.   Aaintbemetacarpo-phalangeal  jointof  the  thumb. 


'^s^eops  processes  surrounding  the  articiilation,  as  in  the  articular  processes  of  the 
""t'ne.  tt'raiMiro-muxillary,  sterno-  niid  acroinio-clavicular,  carpal,  Huperior  libio- 
"'''ir.  and  t«r>*4il  joliiLs. 

Enarthrosis  is  that  form  of  joint  which  i.s  capable  of  motion  in  all  directions. 
Y^^ifirmed  by  the  reception  of  a  globular  head  into  a  deop  cup-like  cavity  (hence 
«»enanie  bnll-and-sot^kel)^  the  parts  being  kept  in  apposition  by  a  capsular  ligament 
t'^gtlioned  by  accessory  ligiimcutous  hands.  Examples  of  this  form  of  articulation 
found  in  the  hip  and  shoulder, 
^^inglymxifl  or  Hinge-joint  (yiyy/iufio^^  a  hinge). — In  this  form  of  joint  the  artic- 
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ular  Riirfares  are  moiil<le<l  to  each  other  in  such  a  manner  a«  to  permit  motion  only 
in  two  fiirei'tions,  forward  and  backward,  tlie  extent  of  motion  at  the  same  tiint' 
being  considerable.  The  articular  surfaces  are  connected  together  by  strong  lateral 
ligaments,  which  form  their  chief  bond  of  union.  The  most  perfect  form  of  gingly- 
mua  is  the  elbow;  the  knee  and  ankle  are  less  periect,  aa  they  allow  a  slight  degre^^^H 
of  rotation  or  lateral  movement  in  certain  positions  of  the  limb.  ^| 

Diarthrosis  Rotatoria  {Lntfraf  Gtvffltjtnus). — Where  the  movement  is  limited 
to  rotaii'iii,  the  joint  is  foruie<l  by  a  pivol-like  ])rocess  turninj:  within  a  ring  or  the 
ring  on  the  pivot»  the  ring  being  formed  partly  of  bone,  partly  of  ligament.    In  ths'B 
articidation  of  the  odontoid  procexs  of  tlie  axis  with  the  athus  the  ring  is  forraed  in'™ 
front  by  the  anterior  arch  of  the  atlas;  behind,  by  the  transverse  ligament:  here 
the  ring  rotates  round  tlie  odontoid  process.    In  the  superior  i-adio-ulnar  articulation 
the  ring  is  formed  |Mirily  by  the  lesser  sigmoid  cavity  of  the  ulna;  in  the  rest  of 
it8  extent  by  the  orbicular  ligament ;  here  the  head  of  the  radius  rotates  withinS 
the  ring.  S 

Condyloid  Articulationfi. — In  this  form  of  joint  an  ovoid  articular  head  or 
condyle  is  received  int<>  an  elliptical  cavity  in  such  a  mnnner  as  to  permit  of  Acx-^h 
ion  and  extension,  adduction  and  abduction,  and  circumduction,  but  no  axial  roUk^H 
tion.      The  articular  surfaces  are  c*mnected  together  by  anterior,   posterior,  and 
latend  ligamenta.     An  example  of  this  form  of  joint  is  found  in  tJie  wrist 

Articiilations  by  Reciprocal  Reception. — In  this  variety  the  articular  su 
faces  are  concavo-convex ;  that  is  to  say,  they  are  inversely  convex  in  one  directioi 
and  concave  in  the  other.     The  movement**  are  the  same  as  in  the  preceding  form 
that  is  to  .stay,  there  is  flexion,  extension,  adduction,  abduction,  and  rirenmductio 
but  no  axial  i-otation.     The  articular  surfaces  are  connected  by  a  capsular  ligamentJ 
The  best  example  of  this  form  of  joint  is  the  mctacarpo-phalangeal  joint  of  the 
thumb. 


The  Kinds  of  Movement  admitted  in  Joints. 


I 
I 


The  movements  admissible  in  joints  may  be  divided  into  four  kinds — ^glidinj 
angular    movement,    circumduction,    and    rotation.     These   movements   are    oftei 
however,  more  or  les.**  combined  in  the  various  joints,  so  as  to  produce  an  infinite?! 
variety,  and  it  is  seldom  that  we  find  only  one  kind  of  motion  in  any  particular 
joint. 

OUditig  movement  is  the  most  simple  kind  of  motion  that  can  take  place  in 
joint,  one  surface  gliding  or  moving  over  another  without  any  angular  or  rotatoi 
movement.     It  is  common  to  all  movable  joints,  but  in  some,  as  in  tlie  articuh 
tions  of  the  carpus  and  tarsus,  it  is  the  only  motion  permitted.     This  movement 
not  confined  to  plane  surfaces*  but  may  exist  between  any  two  contiguous  surfa 
of  whatever  form,  limited  by  the  ligaments  which  enclose  the  articulation. 

Angular  movement  occura  only  between  the  long  bones,  and  by  it  the  angles 
between  the  two  bones  is  increased  or  diminii^hed.     It  may  take  place  in  four  direo^f 
tions — forward  and  backward,  constituting  Ilexion  and  extension,  or  inward  and  out- 
ward, constituting  adductitm  and  abduction.     The  strictly  ginglymoid  or  hinge  jointa 
admit  of  flexion   and  exleusion  only-     Abduction  and  adduction,  combined  with 
flexion  and  extension,  are  met  with   in   the  more  movable  joints,  as  in   the  hii 
shoulder,  and  metacar[)al  joint  of  the  thumb,  and  -partially  in  the  wrist. 

Cinnimdnction  is  that  limited  degree  of  motion  which  takes  place  between  th) 
head  of  a  bone  and  its  articular  cavity  whilst  the  extremity  and  sides  of  the  limb 
are  made  to  circumscribe  a  conical  space,  the  ha**e  of  which  corresponds  with  the 
inferior  extremity  of  the  limb,  tlie  apex  with  the  articular  cavity;  this  kind  of 
motion  is  best  seen  in  the  shoulder-  and  liip-joints. 

Rotation  is  the  movement  of  a  bone  upon  Its  own  axis,  the  bone  retaining  th4 
same  relative  situation  with  respect  to  the  adjacent  parts,  as  in  the  nrticulatioi 
between  the  atlas  and  axis,  where  the  od<nitoid  process  serves  as  a  pivot  arounc 
which  the  atlas  turns,  or  in  the  rotation  of  the  radius  upon  the  humerus,  and  also 
in  the  hip  and  shoulder. 
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[Ligamrntou9  Action  of  Mu*cl(;8*'\ — The  actions  of  the  different  joints  of  a  limb 
tre  combined  by  nienns  of  tlie  long  muscles  which  pa^a  over  more  than  one  joint, 
and  which  [when  relaxed  and  stretched  to  their  greatest  length]  a^'l  to  a  certain 
extent  a«  elastic  ligaments  in  restraining  certain  actions  of  one  joint,  except  when 
combined  with  corresponding  raovement.s  of  the  other,  thoRe  latter  movements  heing 
OHtinlly  in  the  opposite  <lirection.     Thus,   the  sshoitness  of  the  hamstring  muscles 
pri'vents  complete  flexion  of  the  hip  unless  the  knee-joint  be  also  flexed,  so  »s  to 
bring  their  attachments  nearer  together.     The  uses  of  this  arrangement  are  three- 
fold:   1.  It  co-ordinates  the  kinds  of  movement  which  are  the  moRt  habitual  and 
necessary,  and  enables  them  to  be  performed  with  the  least  expenditure  of  power. 
"Thus  in  the  usual  gesture  of  the  anus,  whether  in  grasjiing  or  rejecting,  the  shoul- 
der and  the  elbow  are  flexed  simultaneously  and  simultaneouKly  extended,"  in  con- 
wqaence  of  the  passage  of  the  Biceps  and  Tricej'w  cuhiti  over  both  joints.     '1.  It 
enables  the  short  muscles  which  pa*i3  over  only  one  joint  to  act  upon  more  than  one. 
"Tbua  if  tlie  Rectus  femoris  remain  tonicully  of  such  length  that,  when  stretched 
over  the  extended  hip,  it  compels  extension  of  the  knee,  then  the  Gluteus  maximus 
beoomes  not  only  an  extensor  of  the  liip,  but  an  extensor  of  the  knee  aa  well.'* 
3.  It  provides  the  joints  with  ligaments,  which,  while  they  are  of  very  great  power 
in  resisting  movements  to  an  extent  incompatible  with  the  mechanism  of  the  joint, 
■t  the  same  time  sp<mtaneously  yield  when  necessary.     *'  Taxed  beyond  its  strength 
a  ligament  will  be  ruptured,  whereas  a  contracted  muscle  is  eai*i!y  relaxed ;  also,  if 
neighboring  joints  be  united  by  Jigaments,  the  aruount  of  flexion  or  extension  of 
each  mnat  remain  in  constant  projvortion  to  that  of  the  other;  while  if  the  uni(m 
l>e  by  muscles,  the  separation  of  the  point^i  of  attachment  of  those  muscles  may  vary 
wmsiderably  in  different  varieties  of  movement,  the  muscles  adapting  themselves 
toiiicallyto  the  length  required."     The  quotations  are  from  a  verv  interesting  paper 
W  Dr.  Cleland  in  the  Journal  of  Anatomi/  and  Physiology,  No.  1,  ISGti,  p.  Hf), 
^y  »horn  I  believe  this  important  fact  in  the  mechanism  of  joints  was  first  clearly 

fainted  out.  though  it  has  been  independently  ob.served  afterward  by  otiier  anatomists. 
It  is  very  important  that  the  surgeon  should  remember  this  ligamentous  action  of 
J^'iscles  in  making  passive  motion — for  instance,  at  the  wrist  after  Colles*  fracture. 
Y  'he  fingers  be  extende<l,  the  wrist  can  be  flexed  to  a  right  angle.  If,  however, 
^^^T  be  first  flexeii.  as  in  ''making  a  fist,"  flexion  at  the  wrist  is  quickly  limited  to 
j^"^  forty  to  fifty  degrees  in  different  persons,  and  is  very  painful  beyond  tliat  point. 
Jjence  passive  motion  here  should  be  made  with  the  fingers  extended.  In  the  leg, 
*'"*n  flexing  the  hip,  the  knee  .should  be  flexed.^] 

J'he  arficulations  may  be  arranged  into  those  of  the  trunk,  those  of  the  upper 
extpeiuity,  and  those  of  the  lower  extremity. 


ARTICULATIONS   OF   THE   TRUNK. 

iTiese  may  be  divided  into  the  following  grotips,  via. : 

^-      Of  the  vertebral  column.  VIT.  Of  the  cartilages  of  the  ribs  with 

Of  ilie  atlas  with  the  axis.  the  sternum  and  with  each  otlier. 

Of  the  atlas  with  the  occipital  hone.  VIII.  Of  the  .«ternum. 

Of  the  axis  with  the  occipital  bone.       I\.  Of  the  vertebral  column  with  the 
Of  the  lower  jaw.  pelvis. 

Of  the  ribs  with  the  vertebnr.  X.  Of  the  pelvis. 


ni. 

IV. 
Y 


I.  Articulations  of  the  Vertebral  Column. 

The  different  segments  of  the  spine  Hre  connected  together  by  ligaments,  which 
*^^Xjit  of  the  same  arrangement  as  the  Vertebrie.  They  may  he  divided  into  five 
•^^^  :   1,  Those  connecting  the  hodits  of  the   vertebrae;*   2,  those  connecting  the 

,  I'  A  )<eftulifiil  illuiitnitinn  of  this  is  »een  in  the  perching  of  binls,  whow  tix«  are  forreci  to  rinsp 
^^  Iterch  br  jnst  snnh  it  pitA^ive  Ugomentoua  ocuou  so  aooo  as  tliey  stoop.  Heooo  they  run  go  to 
*^*^p  ud  not  &11  ofT  the  [)«rdi.] 
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lanxinte ;    ^^   those  connecting   the  articular  proce$$es ;    4,   those  connecu 
tpinoii*  processcjf ;    5,   that  of   the  trftnavi'rie  procesHcu.  ■ 

The  articulations  of  the  bodies  of  the  vcricbnc  with  each  other  fonn* 
of  amphiiirthrodial  joints;  thoHe  between  the  articular  proceMeg  form  a  se 
ai'throdial  joints. 

1.  The  Ligaments  of  the  Bodies. 

Anterior  Common  Ligament.  Pasterior  Common  Ligament. 

Intervertebral  Substance.  M 

Tlie  Anterior  Common  Ligament  (Figs.  236,  237,  244,  247)  is  a  Itroi 
strong  band  of  ligamentous  6bre8  which  extends  along  the  front  surface 
bodies  of  the  vertebn^?  from  the  axis  to  the  sacrum.  It  is  broader  beloi 
above,  thicker  in  the  dorsal  than  in  the  cervical  or  himhar  regions,  and  sor 
thicker  opposite  the  front  of  the  body  of  each  vertebra  than  opposite  the 
vertebral  subst.ance.  It  is  attarhed  above  to  the  body  of  the  axis  by  a  ] 
process  which  is  connectevl  with  the  tendon  of  insertion  of  the  Longus  colli  J 
and  extends  down  as  far  as  the  upper  bone  of  the  sacrum.  It  consists  ol 
longitu<Unal  fibres,  which  are  intimately  adherent  to  the  intervertebral  buI 
and  the  pn>mincnt  margins  of  th*:  vertebric,  but  less  closely  to  the  middle 
bodies.  In  the  latter  situation  the  fibres  are  exc(^edingly  thick,  and  serve  to 
the  concavities  ou  their  front  surface  and  to  make  the  anterior  surface  of  th 
more  even.  This  ligament  is  coiu|)osed  of  several  layei*s  of  fibres  which  ■ 
length,  hut  arc  clnsely  interlaced  with  each  other.  The  most  superficial  or 
fibres  extend  between  four  or  five  vertebne.     A  second  subjacent  set  extend  I) 


Fig.  236. 
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two  or  tliree  vertebn^,  whilst  a  third  set,  the  shortest  and  deepest,  extend  ft 
vertebra  to  the  next.  At  the  side  of  the  bodies  the  ligament  consists  o 
slu>rt  fibres  which  pass  from  one  veriebm  to  the  next,  separated  from  th©^ 
portion  by  large  oval  apertures  for  the  passage  of  vessels. 
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The  Posterior  Common  Ligrament  (Figs.  2B6,  240)  is  situated  within  tbe 
fpiiinl  canal,  and  extends  along  the  posterior  surfiice  of  the  hixlioA  of  tlie  vertebi-je 
friim  the  body  of  the  axis  above,  \vhere  it  Ls  continuous  with  the  occipito-axoid 
lipiiiwnt,  lo  the  sacrum  I»elow.  It  is  broader  at  ibe  u|i|>er  than  at  the  lower  part 
ul*  the  spine,  and  thicker  in  the  doiital  than  in  the  cerviwil  or  lumbar  regions.  In 
tlicsittitttion  of  the  intervcrtebnil  sii]>stnnce  nnd  contiguous  innrgins  of  tlie  vcrfebnr. 
whwe  the  ligament  is  more  intimately  adheri'nt,  it  is  hroail,  and  present^i  a  series* 
(tf  ilentalious  with  intervening  concave  margins;  but  it  is  narrow  and  thick  over 
tho  centre  of  the  bodies,  from  which  it  is  separated  1>y  the  r/WT  hanin  verU'bra', 
Tim  hgament  is  composed  of  smooth,  shining,  longitudinal  fibres,  denser  and 
more  compact  than  those  of  the  anterior  ligament,  and  composed  of  a  superficial 
IniT  wnipyiug  the  interval  between  three  or  four  verlebne.  and  of  a  deeper  layer 
*bicli  extendi  between  one  vertebra  and  the  next  adjacent  to  it.  It  is  separated 
fmm  the  dura  mater  of  the  spinal  cord  by  sotne  loose  connective  tissue  very  liable 
ttt  serous  infiltration. 

Tlie  Intervertebral  Substance  (Fig.  2^^6)  is  n  lenticular  disk  of  fibro-eartilage 
tt»ierpow.Hl  between  the  adjacent  Hiirfaet^s  of  the  bodies  of  the  vci^ebne  from  the 
Rxi^to  the  sacrum,  and  forming  the  chief  bond  of  connection  between  those  bones. 
Tlu»f  disks  vary  in  sha|K.*,  size,  and  thickness  in  different  parts  of  the  spine.  In 
^hiipr  they  accurately  correspond  with  the  surfaces  of  the  bodies  between  which 
tlipv  are  placed,  being  oval  in  the  cervical  and  lumbar  regions  and  circular  in  the 
ilonial.  Their  size  is  greatest  in  the  lumbar  region.  In  thifhtestt  they  vary  not 
f>t)lr  in  the  different  regions  of  the  spine,  but  in  different  parts  of  the  same  disk  : 
lliiw.  they  are  much  thicker  in  front  than  behind  in  the  cervical  region,  and  al«o  in 
li«'  lumbar,  but  they  are  uniformly  thick  in  the  doi*sal  region.  They  ihii.s  con- 
trihiito  in  a  great  measure  to  the  curvatures  of  the  spine  in  the  neck  and  loins. 
*l'ilM  the  concavity  of  the  dorsal  region  is  chiefly  due  to  the  shape  of  the  bodies 
'tf  the  vertebra;.  The  intervertebral  disks  form  about  one-fourth  of  the  spinal 
*^"Iumn,  exclusive  of  the  first  two  vertebne;  they  are  not  eqimlly  distributetl. 
however,  between  the  various  bones,  the  dorsal  portion  of  the  spine  having,  in 
ptfiportion  to  iLs  length,  a  much  smaller  (|ininlity  than  in  the  cervical  and  lumbar 
r^'^noiis,  which  necessarily  gives  to  the  latter  parts  greater  jdiancy  and  freedf>m'of 
inovcrnent.  The  intervertebral  disks  are  adherent  by  their  surfaces  to  a  thin  layer 
'^^  cartilage  which  covers  the  upper  and  under  surfaces  of  the  bodies  of  the  verte- 
'"w,  and  bv  their  circumference  are  closely  connected  in  front  lo  the  anterior  an<l 
wliind  to  the  posterior  common  ligament,  whilst  in  the  dorsal  region  they  are  con- 
f^ifd  laterally,  b}'  means  of  the  interarticular  ligament,  to  the  heads  of  those  ribs 
*uic!i  articulate  with  two  vertebrrc;  they  consequently  form  part  of  the  articular 
cftvitics  in  which  the  heads  of  these  bones  are  received. 

Thp  intervertebral  substance  is  composed  at  its  circumference  of  landnie  of 
°'*fms  tissue  and  fibro-cartilage,  and  at  its  centre  of  a  soft,  elastic,  pulpy  matter. 
*>»e  liiininie  are  ai'ranged  concentrically  one  within  the  other,  the  outermost  con- 
"'^tiiig  of  ordinary  fibrous  tissue,  hut  the  others  and  more  numerous  consisting  of 
*"'te  fibro-eartilage.  These  plates  are  not  quite  vertical  in  their  direction,  those 
''^"'T  the  circumference  being  curved  outward  and  closely  approximated,  whilst  those 
"^-'iTvst  the  centre  curve  in  the  opposite  direi'.tion  and  are  somewhat  more  widely 
*''I'amteii.  The  fibres  of  which  each  plate  is  composed  are  directed,  for  the  most 
1'*'*^  ftldiquelv  from  above  downward;  the  fibres  of  an  adjacent  plate  have  an 
<'Urt|y  opposite  n-rangement,  varving  in  their  direction  in  every  luvcr,  so  that 
1^**  fibres  of  one  layer  are  directed  across  those  of  another,  like  the  limbs  of  the 
'^'t'cr  X,  In  some  few  instances  horizontal  fibres  may  be  observed.  This  laminar 
"^tisrt'ment  belongs  to  about  the  outer  half  of  each  disk,  the  central  part  Itcing 
'*'fipiwl  by  a  soft^  P^^PJt  Idghly  elastic  substance  of  a  yellowish  color,  which 
n^es  up  considerably  above  the  surrounding  level  when  the  disk  is  divided  hori- 
J"iitaily.  This  riubstance  presents  no  concentric  arrangement,  and  consists  of  a 
"'**  fibrous  matrix  containing  cells  united  to  form  a  reticular  structure.  The 
P***Py  matter,  which   is   especially   well   developed   in   the  lumbar  region,   is  the 
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remains   of  the   chorda   dorsulis.   and,   according    to    IjUBchk&,   contAJmi    a   nmall 
syaovial  cavity   in   its  centre. 

[The  iuiervertebral  disks  are  compressible.  In  287  soldiers  measured  by  M, 
Robert  the  measurement  in  the  erect- jKwture  was  on  an  average  65.28  inches,  and 
when  in  the  horizontal,  Go.TV) — a  diflereurc  of  half  an  inch.] 


Ligaments  connecting  the  Laminar. 

Lisamenta  Siibflava. 


of  M 


The  Ligramenta  Bubflava  (Fig.  230)  are  interposed  between  the  laminre 
vertebne  from  the  axis  to  the  sacrum.  They  are  mo.st  distinct  when  neen  from  ihc 
interior  of  the  spinal  canul ;  when  viewed  from  the  outer  surface  they  appear  short, 
being  overlapped  l)y  the  lamime.  Each  ligament  consists  of  two  hiteral  portions, 
whicn  conwnenee  on  each  side  at  the  root  of  eitlier  articular  pn>cesfi,  and  pass  back- 
ward to  the  point  where  the  laminw  converge  to  form  the  spinous  proeetks,  when 
their  margins  are  thickest,  and  separated  by  a  slight  interval  filled  up  with  areolai 
tissue.  These  ligament*  consist  of  yellow  elastic  tissue,  the  fibres  of  which,  almosi 
peri)endic«lar  in  direction,  are  attached  to  the  anterior  surface  of  the  margin  of  th« 
lamina  above,  and  to  the  posterior  surface,  as  well  as  to  the  margin  of  the  lamina 
below.  In  the  cervical  region  they  are  thin  in  texture,  but  very  broad  and  long; 
they  become  thicker  in  the  dorsal  region,  and  in  the  lumbar  acquire  very  consider- 
able thickness.  Their  highly  elastic  property  serves  to  preserve  the  upright  po* 
ture  and  to  assist  in  resuming  it  after  tiie  spine  hivfi  been  Hexed.  These  ligai 
do  nut  exist  between  the  occiput  and  atlas  or  between  the  atlas  and  axis. 

3,  Ligaments  connecting  the  Articular  Processes. 

Capsular. 

The  Capsular  Ligramenta  (Fig.  238)  are  thin  and  loose  Hgamentoua 
attached  to  tlie  contiguous  margins  of  the  articulating  processes  of  each  vertebn 
through  the  greater  part  of  their  circumference,  and  completed  internally  by  th< 
IJgamenta  subfiava.  They  are  longer  and  looser  in  the  cervical  than  in  the  dorsa 
or  lumbar  regions.  The  capsular  ligament,^  are  lined  on  their  inner  surface 
synovial  membrane. 

4.  Ligaments  connecting  the  Spinous  Processes. 
Interspinous.  Suprajspinou.s. 

The  Interepinous  Li^amente  (Fig.  286),  thin  and  membranous,  are  intei^ 
between  the  spinous  proce^se^s.  Each  ligament  extends  from  the  root  to  ne^r 
summit  of  each  spinous  process,  and  connects  together  their  adjacent  margins 
They  are  narrow  and  elongated  in  the  dorsal  region,  broader,  (piadrilateml  ii 
form,  and  thicker  in  tbe  lumbar  region,  and  only  slightly  developed  in  the  neck 

The  Supraspinous  Lig-anaent  is  a  strong  fibrous  con!  which  connects  togetbei 
the  apices  of  the  spinous  prm^esscs  from  the  seventh  cervical  to  the  spinous  pro 
cesaca  of  the  sacrum.  It  is  thicker  and  broader  in  the  lumbar  than  in  the  dorsa 
region,  and  intimately  blended  in  both  situations  with  the  neighboring  aponeurosis 
The  most  superficial  fibres  of  this  ligament  connect  three  or  four  vertebne ;  thos* 
deeper-seated  pass  between  two  or  three  vertebi-se ;  whilst  the  dee|>est  connect  iht 
Contiguous  extremities  of  neighboring  vertebne.  It  is  continues]  upward  to  iIk 
externa!  occipital  protuberance,  as  the  ligamentum  nuchte,  which  Ln  the  human 
subject  id  thin  and  forms  merely  an  intermuscular  septum. 


The 
between 


5.  Ligaments  connecting  the  Transverse  Processes. 
Intertransverse. 
Intertransverse    Ligaments   consist  of    bundles  of   fi  bres 
the  transverse  processes.     In  the  cervical  region  they 
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interposed 
consist  of  & 
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urrgnW,  scattered  fibres ;  in  the  dorsal  they  are  munded  curds  lutimately  cou- 
hccted  with  the  deep  muscles  of  the  back ;  in  the  hiinbai*  region  they  are  thin 
mA  metobranotiit. 

JKdlCTiuN^. — The  movements  permitted  in  the  spinal  column  are.  Flexion,  Exten- 
Bon,  Lateral  Movement,  f'iroumdurtioii.  und  Rotation. 

In  Flf/rhpK  or  moveiiuMit  of  tlje  spine  forward,  the  anterior  common  ligament  is 
■felfixed  und  the  intervertehnil  substances  are  compressed  in  front,  while  the  poste- 
jffidr  common  ligament,  the  ligamenta  subflava,  and  the  inter-  and  Hii]'ira-Hpinous  liga- 
pfntsarc  8treiche«lt  as  well  »a  the  pa^iterior  fibres  of  the  intervertebral  disks.  The 
pBterHpaces  between  the  laniinie  are  widened,  and  the  inferi<»r  articular  processes  of 
Wievertehne  above  glide  upward  upon  the  articular  processes  of  the  verlebnc  below. 
Flexion  is  the  most  extensive  of  all  the  movements  of  the  spine. 

In  ExUri»utn,  or  movement  of  the  spine  backward,  an  exactly  opposite  disposi- 
tion of  the  parts  takes  place.  This  movement  is  not  extensive,  being  limited 
bv  the  anterior  coramou  ligament  and  by  the  approximation  of  the  spinous  pro- 
cesses. 

F  Flexion  and  extension  are  most  free  in  the  lower  part  of  the  lumbar  region, 
ftrtween  the  third  and  fourth  and  fourth  an*l  fifth  lumbar  vertebra?;  above  the 
pnird  tbey  are  much  diminished,  and  reach  their  minimum  in  the  mid<lle  and  upper 
w*rt  of  the  bark.  They  increase  again  in  the  neck,  the  cajmbility  of  motion  Imek- 
I'^ard  from  the  upright  position  being  in  this  region  greater  than  that  of  the  motion 
tfcrwftTti,  whereas  in  the  lumbar  region  the  reverse  is  the  case. 

I  In  Lateral  Movement  the  sides  of  the  intcrvertebnd  disks  are  compressed,  the 
pxt^nt  of  motion  being  limitetl  by  the  resistance  offered  by  the  surrounding  liga- 
iBents  and  by  the  approximation  of  the  transverse  processes.  Tl|is  movement  may 
ftoke  place  in  any  part  of  the  spine,  but  is  most  free  in  the  neck  and  Inins. 
I  Cirruniduetion  is  very  limited,  and  is  produced  merely  by  a  succession  of  the 
preceding  movements. 

I  Ufitatnm  is  produced  by  the  twisting  of  the  intervertebral  substances;  this, 
pltliough  only  slight  between  «ny  two  vertebne.  prodiices  a  great  extent  of  move- 
Rofnt  when  it  takes  place  in  the  whole  length  of  the  spine,  the  front  of  the  column 
[wing  turned  to  one  or  the  other  side.  *  This  movement  takes  place  only  to  a  slight 
Rxtent  in  the  neck,  hut  is  freer  in  the  upper  part  of  the  dorsal  region,  und  is  alto- 
'  gather  absent  in  the  lumbar  region. 

It  i»  thus  seen  that  the  cervical  region  enjoy«  the  greatest  extent  of  each  variety 
f  of  motcment,  flexion  and  extension  especially  being  very  free.  In  the  dorsal  region 
IkhfiLrec  movemonts  of  flexion,  extension,  and  circumduction  are  only  pcnnitte*!  to 
Itooli  siilt>  to  ji  sliglit  extent,  while  rotation  is  very  free  in  the  upper  part  and  ceases 
IMimf.  In  tlie  lumbar  region  there  is  free  flexion,  extension,  and  lateral  movement, 
U'ltno  rotation.  [The  rotation  of  the  head  and  atlas  on  the  axis  amounts  to  about 
I*-*  .  and  of  the  remaining  cervical  and  upper  dorsal  vertebra?  to  about  45°  more, 
li'^king  70°  in  all  in  tlie  neck.  In  the  dorsal  region  about  30°  more  arc  added,  to 
|*l»icli  ilir  Iiipfi  add  6r>°  to  80°  more,  a  total  rt»tation  of  Kifj^  to  ISO*^.  The  various 
l*'oyeinent!*  of  the  spine  are  beautifully  seen  in  the  well-known  statues  of  Psvche, 
tjj'o  Wn-stlers,  the  Dying  Gladiator.  Angelo's  Xiglit  and  Morning,  etc.,  and  the 
riiviug  model  may   be  made  tu  assume  these  and  many  other  positions.] 

Ap  Professor  Humphr\''  has  pointed  our,  the  movements  permitted  are  mainly 
.  UUrtotbe  shape  and  position  of  the  articulating  prwesses.  In  the  loins  the  infe- 
ITiop  nnioulating  processes,  turned  outward  and  euibraced  by  the  superior,  render 
jft^tation  in  this  region  of  the  spine  impossible,  whilst  there  is  nothing  to  prevent  a 
lj|"lit»g  upward  and  downward  of  the  surfaces  on  each  other,  so  as  to  allow  of  tiex- 
Bfetol  exten.^ion.  In  the  dorsnl  region,  on  the  other  hand,  the  articulating  pro- 
[^■*»  by  their  direction  and  mutual  adafitatifnu  especially  at  the  u|)per  juirt  of  the 
|**"*^  permit  of  rotation,  but  prevent  extension  and  flexion,  while  in  the  cervical 
l^'Rifn  the  greater  oblii|uity  and  lateral  slant  of  the  articular  prtjcesses  allows  not 
Ittil^  flexion  and  extension,  but  also  rotation. 

I  flic  principal  muscles  which  produce  er(e?ision  are  the  fourth  layer  of  the  mus- 
1  :io 
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cles  of  the  back,  assisted  in  the  neck  by  the  Splenitis,  Kct^tiis  cnpitis  fiosticus  tnl 
anil  the  Superior  obli(|ue. 

Flexion  is  produced  by  the  Stemo-maatoid,  Rectus  capitis  anticus  major 
minor,  the  Scaleni,  the  abdominal  muscles,  aiid  the  pHoatj  mugnu8.  Lateral  mo 
is  produced  by  tlie  fourth  layer  of  the  luuHcles  of  the  back,  by  the  Sptenius  and 
Scaieni,  the  muscles  of  one  side  only  acting;  and  rotation  by  the  action  of  tha 
lowin;;  uiuscles  of  one  side  oidv — vix.  the  Steruo-ma^toid,  the  Recti  antici, 
Scaieni,  the  Multifidus  spiu^e,  the  Complexus,  the  Hectua  capitu«  posticufl^ 
Inferior  oblique,  and  the  abdominal  muscles. 


n.  Articulations  of  the  Atlas  with  the  Axis. 

The  articulation  of  the  Atlas  with  the  Axis  is  of  a  complicated  nature,  coraj 
iug  no  less  than  four  distinct  joints.  There  is  »  lateral  ginglymus  joint  (diurthi 
rotatoria)  between  the  odontoid  process  of  the  axis  and  the  ring  formed  beiween 
anterior  arch  of  the  atlas  and  the  transverse  ligament.  (See  Fig.  239.)  Here  ft 
are  two  joints — one  in  front,  between  the  posterior  surface  of  the  anterior  ard 
the  atlas  and  the  from  of  the  odontoid  process  (the  atlo-odontotd  joint  of  Cru 
hier);  the  other  between  the  anterior  surface  of  the  transverse  ligament  and 
back  of  the  process  (the  HtpuieHmo-odontoid  joint).  Between  the  articulating 
cesses  of  the  two  bones  there  is  a  double  arthrodia  or  gliding  joint.  The  Hgaoa 
which  connect  these  bones  are  the 


Two  Anterior  Atlo-axoid. 
Posterior  Atlo-axoid. 


Transverse. 
Two  Capsular. 

Of  the  Two  Anterior  Atlo-axoid  Lig'amente  (Fig.  237),  the  more 
is  a  rounded  cord  situated  in  the  middle  Line ;  it  is  atuched  above  to  tL 
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OccLpttoHiUoid  aiitl  Alluiixuid  LtgaroenU.  ftKint  view. 

on  the  anterior  arch  of  the  atlas,  below  to  the  ))ase  of  the  odontoid  proc«3ff" 
the  front  of  the  body  of  the  axis.     The  deeper  ligament  is  a  membranous  la 
uttAched  above  to  the  lower  border  of  the  anterior  arch  of  the  atlas,  below  to 
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bktiv  of  the  odontoid  process  and  front  of  the  body  of  the  axis.     The^e  ligaments 
&K  in  relation,  in  front,  with  the  Recti  antlci  oiajores. 


Fio.  238. 


Oeclplto-Ailold  and  Allo-axuld  U);iuiit-uu,  tXMtviior  vliw. 


The  Posterior  Atlo-axoid  Ligament  (Fig.  238)  is  a  broad  and  thin  membran- 
otttlaver,  attached  above  to  the  lower  border  of  the  posterior  arch  of  the  atlas,  below 


Fio.  239. 


Articulation  belwceti  Odouujld  I>ruc«fls  and  Allitv. 

™*«e  upper  edpe  of  the  laminne  of  the  axis.     This  ligament  supplies  the  place  of 

^^  n^amenta  subHara,  and  is  in  relation,  behind,  with  the  Inferior  obli<nie  muscles. 

The  Transverse  Ligrament'  (Figs.  289,  240)  is  a  thick  and  strong  ligamentous 

It  htt  been  luimd  neceaytry  to  deBC'ri}>e  the  trnnsveree  lipamenl  with  those  of  the  ailaa  and  axt^ ; 
^  JJ»<BliMlenl  must  reinemlwr  that  it  is  really  a  i-ortion  of  ihe  mechanism  hy  which  the  movemenla 
*  "'ft  head  on  the  spine  are  retculaiod.  hO  iliat  the  oonnet-tions  heiwcon  iho  mlua  and  uitis  ought 
*'***■)  l<t  be  ktuditod  together  with  ihiwe  between  the  latter  tM>neii  aud  the  skull. 
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band  "which  arches  acroBS  the  ring  of  the  atlas,  and  serves  to  retain  the  odontoilij 
process  in  firm  connection  with  its  anterior  arch.     This  ligament  is  flattened  from] 
before  backward,  broader  and  thicker  in  the  middle  than  at  either  extremity,  and 
firmly  attached  on  each  side  of  the  atlas  to  a  small  tubercle  on  the  inner  s-nrface  of 
its  luterdl  mass,     \&  it  crosses  the  odontoid  process  a  small  fasciculus  is  derive<l  from 
its  upper  and  lower  borders,  the  former,  passing  upward,  to  he  inserted  into  the  basi- 
lar process  of  the  occipital  b(»ne;  the  latter,  downward,  to  be  attached  Uy  the  root  of. 
the  odontoid  process;  hence  the  whole  ligament  has  received  the  name  o^  cructfon 


A*(UI.«B     Lie-      • 


Ooclplto-aioid  and  AUo-axold  Llgameau,  poetoiior  view,  obulneiJ  bjr  removing  tbe  RrobM  of  the  V4 

Uie  pusUtrlor  part  of  the  akuU. 


The  transverse  ligament  divides  the  ring  of  the  atlas  into  two  unequal  parts: 
the^e  the  posterior  and  larjj;er  serves  for  the  transmission  of  the  cord  and  its  mem- 
branes and  the  spinal  accessory  nerves;  the  anterior  and  smaller  contains  the  odon- 
toid process.  Since  the  lower  border  of  the  8pn<*c  between  the  anterior  arch  of  the 
atlas  and  the  transverse  ligament  is  smaller  than  the  upper  (because  the  transverse 
ligament  embraces  firmly  the  narrow  neck  of  the  ()donl4)id  pmcess),  this  pri>ceas  is 
retained  in  firm  connection  with  the  atlas  when  all  the  other  ligaments  have  been 
divided. 

The  Capsudar  Liga,ments  are  two  thin  and  loose  capsides,  connecting  the  artio! 
ular  surfaces  of  the  atlas  and  axis,  the  fibres  being  strongest  on  the  anterior  a 
external  part  of  the  articulation. 

There  are  four  synovial  membranee  in  this  articulation — one  lining  the  inner 
surface  of  each  of  the  capsular  ligaments;  one  between  the  anterior  surface  of  the 
odontoid  process  and  the  anterior  arch  of  the  atlas,  the  atlo-o<lontoid  joint;  an 
one   between   the    posterior   surface  of  the  odontoid    process   and  the   ininsver 
ligament,    the   syndesmo-ndontoid  joint.      The    latter   oflen   communicates   wi 
those  between  the  condyles  of  the  occipital  bone  and  the  articular  surfaces  of  thi 
atlas. 

Actions. — This  joint  is  capable  of  great  molnlity,  and  allows  the  rotation  ot 
the  atlas  (and,  with  it,  of  the  cninium)  upon  the  axis,  the  extent  of  rotation  bein, 
limited  by  the  odontoid  ligaments.     The  principal  muscles  by  which  this  action  ib 
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produceU  &re  the  Rectos  capitis  posticus  major  and  the  Obliquus  inferior,  Bjssisted 
lokcerUuu  extent  by  the  Rectus  capitis  anticus  mujor  and  by  other  muscles  which 
piM  obliquely  from  the  spine  to  the  head,  as  the  Trachelo-mastoid. 


¥ 


Articulations  op  the  Spine  with  the  Cranium. 


The  ligaments  connecting  the  spine  with  the  cranium  may  be  divided  into  two 

fs.  Those  connecting  the  occipital  bone  with  the  atlas,  and  those  connecting  the 
:ipital  bone  with  the  axis. 


in.    ARTIcnLATlON   OP   THE   AtLAS  WITH   THE   OcCIPITAL  BoNE. 

Tbia  urticulaiion  \»  a  double  iirthrodia.     its  ligaments  are  the 

Two  Anterior  Occipito-atloid,  Two  Lateral  Occipito-atloid. 

Ptjsterior  Occipito-atloid.  Two  Capsular. 


Of  thpTwo  Anterior  Lig:amenta(Fi^.  287),  the  superficial  is  a  stronp:,  narrow, 
rw\nM  cord,  altadied  above  to  the  basilar  process  of  the  occiput,  below  lo  the 
tmle  on  the  anterior  arch  of  the  atlas :  the  deeper  ligament  is  a  broa<l  and  thin 
euiKranous  laver  which  passes  between  the  anterior  margin  of  the  foramen  mag- 
Bum  above  and  the  whole  length  of  the  upper  border  of  the  anterior  arch  of  the 
M  Mow.  This  ligament  is  in  relation  in  front  with  the  Recti  antici  minore0| 
liiiul  with  the  odontoid  ligaments. 

Till'  Posterior  Occipito-atloid  Lig-ament  (Fig.  238)  is  a  very  hn)ad  but  thin 

pTDl^ranoiis  lamina  intimately  blended  with  the  dura  mater.    It  is  connected  above 

the  posterior  margin  of  the  foramen  magnum,  below  to  the  upper  border  of  the 

Interior  arch  of  the  atla^.     This  ligament  ia  incomplete  at  each  nide.  and  fonnst, 

ith  (he  superior  intervertebral  notch,  an  opening  for  the  passage  of  the  vertebral 

wimand  suboccipital  nerve.    It  is  in  relation  behind  with  the  Recti  jK».stici  minores 

iiifi  Oblirpii  su|)eriore>*,  in  front  with  the  dura  mater  of  the  spinal  canal,  to  which  it 

intimnTely  adherent. 

The  Lateral  Ligaments  are  strong  fibnms  bands  directed  oblit|uely  upward  and 
'iinl,  attached  above  to  the  jugular  process  of  the  occipital  bone,  below  to  the 

of  the  transverse  process  of  the  atlas. 
Tbc  Capsular  LigeimentB  Burround  the  condyles  of  the  occipital  bone,  and  con- 
t  them  with  the  articular  surfaces  of  the  atlii^;  they  consist  of  thin  and  loose 
Ibs  ^hich  enclose  the  synovial  inembmne  of  the  articulation.  The  synovial 
ubnines  between  the  occipital  boiie  and  atlas  communicate  occasionally  witl»-that 
ween  lb©  ytosterior  surface  of  the  o<lontoid  pi-ocess  and  transverse  ligament. 
Actions. — The  movements  pemiitted  in  this  joint  are  flexion  and  extension, 
•  rise  to  the  ordinary  forward  or  backwanl  nodding  of  the  bead,  besides 
d  motion  to  one  or  the  other  side.  When  cither  of  these  actions  is  car- 
i  beyond  a  flight  extent,  the  whole  of  the  cervical  portion  of  the  spine  assists  in 
production.  Flexion  is  mainly  produced  by  the  action  of  the  Rectus  capitis 
icus  inftjor  and  minor  and  the  Stemo-mastoid  muscles.  Extension  by  the  Rec- 
capitis  posticus  major  and  minor  and  the  Superior  oblique;  by  the  Complexus 
upper  fibres  of  the  Trapezius.  The  Recti  laterales  are  mainly  concerned  in  the 
t  latenil  movement.  According  to  Uruveilhier,  there  is  a  slight  motion  of 
lion  in  this  joint. 

IV.  Articulation  of  the  Axis  with  the  Occipital  Bone. 

Occipito-axoid.  Three  Odontoid. 

'o  expose  these  ligaments  the  spinal  canal  should  be  laid  open  by  removing  the 
jrior  arch  of  the  atlas,  the  lamime  and  spinous  process  of  the  axis,  and  the  por- 
of  the  occipital  bone  behind  the  foramen  magnum,  as  seen  in  Fig.  240. 
The  Occipito-axoid  Ligrament  {apparatus  liyametUosus  colli)  is  situated  at  the 
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upper  part  of  the  front  surface  of  the  spinal  canal.  It  is  a  broa<l  and  strong  liga- 
mentous band  which  covers  the  odontoid  process  and  its  ligament*,  and  appcam  to 
be  a_  prolongation  upward  of  the  posterior  common  ligament  of  the  spine.  It  it 
attached  below  to  the  posterior  surface  of  the  body  of  the  axis,  anvl,  heeoming 
expanded  as  it  ascends,  is  inserted  into  the  basilar  groove  of  the  occipital  bone  in 
front  of  the  foramen  magnum,  where  it  becomes  blended  with  the  dura  raatcr  of 
the  sknll. 

Kelations. — By  its  anterior  surface  it  is  intimately  connected  with  the  imn^ 
verse  ligament,  by  it^^  jMjsterior  surface  with  the  dura  mater.  By  cutting  this  litj- 
ament  across  and  turning  its  ends  aside  the  transverse  and  odontoid  ligamcntd 
are  exposed. 

The  Odontoid  or  Check  Liguznente  (alar  ligaments)  nre  strong,  rounded, 
fibrous  cords  which  arise  one  on  either  side  of  the  apex  of  the  odontoid  pnt'ts^ 
anil,  passing  obliquely  upward  and  outward,  are  inserted  into  the  rough  dcprcK-^ioiu 
on  the  inner  side  of  the  condyles  of  the  occipital  bone.  In  the  triangular  iiitciv*! 
left  between  these  ligaments  and  the  margin  of  the  fonunen  magnum  a  third  fltrmig 
ligamentous  band  (iigamentum  suspcnsorium)  may  be  seen,  whicu  passes  almost  per- 
pendicularly from  the  apex  of  the  odontoid  process  to  the  anterior  margin  of  die 
fominen,  being  intimately  blended  with  the  anterior  occipito-atloid  ligament  wd 
upper  fasciculus  of  the  transverse  ligament  of  the  atlas. 

Actions;. — The  odontoid  ligaments  serve  t-o  limit  the  extent  to  which  rotiuion 
of  the  cranium  may  be  carried;  hence  they  have  received  the  name  ^ii  chxxk 
ligaments. 

In  addition  to  these  ligaments,  which  connect  the  atlas  and  axis  to  the  skull, ihfl 
Iigamentum  nucha;  must  be  regarded  ns  one  of  the  ligaments  by  whicli  the  spine  ii 
connected  with  the  cranium.  (For  a  description  of  this  ligament  see  the  descriptioa 
of  the  Trapezius  muscle.) 

V.  TeMPOBO-MAXILLiARY  Articulation- 

This  is  a  double  or  bihitenil  c<indyloid  joint;  the  parts  entering  into  its  fonD»- 
tiou  arc,  on  each  side,  the  anterior  part  of  the  glenoid  cavity  of  the  temporal  boue 

Via.  241. 
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Tviupuro-QutxllUry  ArUculaUun,  extenul  view. 


TEAfP  ORG-  }fA  XI LL  AEY^   ART  I C  UL  A  TI 0  N. 


311 


uid  the  eminentia  arficularis  above  with  the  condyle  of  the  lower  jaw  below.    The 
lioftmeobs  are  the  following : 

External  Lateral.  Stylo-maxillary. 

Internal  Latoral.  Capsular. 

Interarticular  Fibro-cartiJage. 

The  External  Lateral  Ligrament  (Fig.  241)  is  a  short,  thin,  and  narrow  fiiscic- 
ntus  attached  ahove  to  the  outer  surface  of  the  zyj^oma  and  to  the  rough  tubercle 
on  itft  lower  border;  below,  to  the  outer  surface  and  posterior  border  of  the  neck  of 
ihe  lower  jaw.  This  ligament  is  broader  above  than  below;  its  fibres  are  placed 
parallel  with  one  another  and  directed  obli(|uely  downward  and  backward.  Ejcter- 
oally.  it  is  covereil  by  the  purotid  gland  and  by  the  integument.  Internally,  it  is 
in  relation  with  the  intenirlicular  fibro-cartilage  and  the  synovial  inenihrane. 

The  Internal  Lateral  Ligament  (Fig.  242)  is  a  long.  thin,  and  loose  bard  which 
ia  iftacbed  above  to  tlie  spinou.s  process  of  the  sphenoid  bone,  and,  becoming  broader 
tm  it  descends,  is  inserted  into  the  inner  margin  of  the  dental  foramen.  Its  outer  sur- 
face is  in  relation  ahove  with  the 

External  pterygoid  muscle;  lower  Fio.  242. 

liown  it  is  sefMirated  from  the  neck 
of  the  condyle  by  the  internal 
maxillary  artery;  and  still  more 
inferiorly  the  inferior  dental  ves- 
*l8  and  nerve  separate  it  from  the 
lining  of  the  jaw.  Interaally,  it 
**  in  relation  with  the  internal 
P'<?n*goid. 

The   Stylo-maxillary   Li^ra- 
^©nt  is  a  thin  aponeurotic  cord 
'^bich  extends  from  near  the  apex 
**■   the  styloid  process  of  the  tem- 
^'^l  bone  to  the  angle  and  poste- 
rior  border  of  the  mmus  of  the 
'^^er  jaw,  between  the  Masseter 
5^*^    Internal    pterygoid    muscles. 
I  ills  ligament  separates  the  paro- 
^^   from  the  submaxillary  gland, 
***a   has  attached  to  its  inner  side 


^'"t  of  the  fibres  of  origin  of  the 
°*>'lo-glos3us  muscle.      Although 


Tempofu-iuAxillary  Articulation,  tnU^niai  view. 


It 


'^^UaJIy  classed  among   the   liga 

?^*^Ut»  of  the  jaw,  it  can  only  be  considered  as  an  accessory  in  the  articulation 

^  derived  from  the  deep  cervical  fascia. 

Along  with  the  stylo-maxillary  ligament  may  be  described  the  sti/Io-ht/oiJ  Utja^ 
^^^t,  although  it  is  in  no  way  connecte<l  with  the  functions  of  the  lower  jaw.  This 
^  *  fibrous  cord  which  continues  the  styloid  process  down  to  the  hyoid  bone,  being 
*^tiu:;liet]  xo  the  tip  of  the  former  and  the  small  corim  of  the  latter.  It  is  often  more 
^^  less  ossified. 

The  GapBular  Ligament  forms  a  thin  and  loose  ligamentous  capsule  attached 

^bove  to  the  circumference  of  the  glenoid  cavity  and  the  articular  surface  imrae- 

^'•tely  in  front ;   below,  to  the  neck  of  the  condyle  of  the  lower  jaw.     It  ctmsists 

w  n  few  thin  scattered  fibres,  and  can  hardly  be  considered  as  a  distinct  ligament ; 

'^  *3  tliickest  at  the  back   part  of  the  articulation.* 

The  Interarticnlar  Fibro-cartilag-e  (Fig.  248)  is  a  thin  plate  of  an  oval  form 
placeil  horiKontaliy  between  the  condyle  of  the  jaw  and  the  glenoid  cavity.     Its 

Dr.  Humuhry  describes  the  iiilernal  (Ftrtion  of  the  capsular  ligament  Mparatelj  as  the  nhort 
^''^^  hUn,l  li^titmt ;  tkMid  it  ceitaiuly  seems  an  deserving  of  a  separate  description  as  the  external 
*^'*l  ligament  is. 
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Vertical  Section  of  Tempom-mftxtlUry  ArtfcnUtton. 
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up|}«r  surface  is  concavo-convex  from  before  backward  and  a  little  convex 
veraely,  to  accommodate  itself  to  the  form  of  the  glenoid  rarity.     Its  under  sur- 
face, where  it  is  iu  contact  with  the 
Fio.  243.  condyle,    is   concave.      Its   circumfer- 

ence is  connected  externally  to  the 
external  latcnd  ligament,  internally 
to  the  capsular  ligament,  and  in 
front  to  the  tendon  of  the  External 
pterygoid  muscle.  It  is  thicker  at 
its  circumference,  es|>ecially  behin 
than  at  its  centre,  where  it  is  som< 
times  perfbrateil.  The  fibres  of  whic 
it  is  composed  have  a  concentric  ar- 
rangement, more  apparent  at  the  c 
cumference  than  at  the  centre.  I 
surfaces  are  smooth,  and  divide  t 
joint  into  two  cavities,  each  of  whicl 
is  fumishe<l  with  a  separate  synovial 
membrnne.  When  the  fibro-cartilage  is  perforated  the  synovial  membranea  ai 
continuous  with  one  another. 

The  synovial  membranes,  two  in  nuTnbrr,  arc.  placed  one  above  and  the  oth 
below  the  fibro-cartilage.      The  ujtper  one,  the  larj^er  and  looser  of  the  two,  is  c^ 
tinued  from  the  margin  of  the  cartilage  covering  the  glenoid  cavity  and  etninen 
articuhiris  on  to  the  upper  surface  of  the  fibro-cartilage.     The  lower  one 
from  the  nndor  surface  of  the  fibro-cartiluge  tty  the  neck  of  the  condyle  of  the  jaw, 
being  prolonged  downward  a  little  fartlier  behind  than  in  fn>nt. 

The  iVi'nv'ff  of  this  joint  are  derived  from  the  auriculo-temporal  and  masset 
branches  of  the  inferior  maxillary. 

Actions  — The  movements  permitted  in  this  articulation  are  very  extensiv 
Thus,  the  jaw  may  be  depressed  or  elevated,  or  it  may  be  carried  forward  or  bac 
ward  or  from  siile  to  side.  It  is  by  the  alternation  of  these  movemenc.H.  perform 
in  succession,  tliat  a  kind  of  rotatory  motion  of*  the  lower  jaw  upon  the  upper  tak 
place,  which  materially  assists  in  the  mastication  of  the  food. 

If  the  movement  of  depression  is  carried  only  to  a  slight  extent,  the  oondyl 
remain   in   the  glenoid  cavities,  rotating  on  a  transverse  axis  against  the  int 
articular  fibro-cartilage;  but  if  the  depression  is  considerable,  the  condyles  gli 
from  the  glenoid  fossje  on  to  the  articular  eminences,  carrying  with  them  the  int 
articular  tibro-cartilagcs,  so  that  in  opening  the  mouth  widely  the  two  niovemen 
are  combined  ;  the  condyle  rotates  on  a  transverse  axis  and  at  the  same  time  glid 
forward,  carrying  the  fibro-cartilage  with  it.     When  this  movement  is  carried 
too  great  an  extent — as,  for  instance,  during  a  convulsive  yawn — dislocation 
the  condyle  into  the  zygomatic  fossa  may  occur,  the  interarticular  cartilage  bei 
displace^l  forward  and  the  capsular  ligament  ruptured.     When  the  jaw  is  elevat 
after  forced  depression,  the  condvles  and  fibrn-rartilages  return  to  their  origin 
position.     When  the  jaw  is  carritMl  hori/ontally  forwaril  and  backward  or  from  si 
to  side,  a  horizontal  glitling  movement  of  the  fibro-cartilages  and  condyles  upon 
glenoid  cavities  takes  place  in  the  corresponding  direction. 

The  lower  jaw  is  deftretised  by  its  own  weight,  assisted  by  the  Platvsma,  th 
Digastric,  the  Mylo-hyoid,  and  the  Uenio-hynid.     It  is  eict*ateii  bv  the  Tentporal, 
Masseter,  and  Internal  pterygoid.     It  is  drawn  forward  by  the  External  ptcrygoi<ta 
Internal  pterygoid,  anil  thesu{H.'rficial  fibresof  theMasseter,  and  it  inilniwn  backward 
by  the  deep  fibres  of  the  Masseter  and  the  posterior  fibres  of  the  Temporal  muscle. 


VI.  Articulations  op  the  Ribs  with  the  Vebtbbb.«. 

The  articulations  of  the  ribs  with  the  vertebral  column  may  be  divided  into 
sets :  1,  Those  which  connect  the  heads  of  the  ribs  with  the  bodies  of  the  vertebi 
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those  which  connect  the  necks  and  tubercles  of  the  ribs  with  the  tnuisverse 


L  Articulations  between  the  Heads  of  thk  Ribs  and  the  BoDiKfi  op 

THE  Vertebra  (Fig.  244). 

leee  constitute  a  series  of  arthrodial  joints,  formed  by  the  articulation  of  the 
of  the  ribu  with  the  cavitien  on  the  coiitijruoua  margins  of  the  bodies  of  the 
vertebne,  ounnected  together  by  the  following  ligamentfi : 

Anterior  Costo-vertebral  or  Stellate. 

Capsular. 
Interarticular. 

The  Anterior  Coeto-vertebral  or  Stellate  Lifiraraent  connects  the  anterior 
]»rt  of  the  head  of  each  rib  with  the  sitles  of  the  bodies  of  two  vertebne  and  the 
intervertebral  disk  between  them.     It  consists  of  tliree  flat  bundles  of  ligamentous 

Fio.  244. 


('nsto-Tertehrnl  und  rrtrto-tTanBTer>te  ArtlcnlAtlonK,  anterior  view. 

fibres  which  railiate  from  the  anterior  part  of  the  bead  of  the  rib.  The  superior 
»i»riciilDi*  pa>i8eA  upward  to  be  connecte*!  with  the  boriy  of  the  vertebra  above;  the 
Jnrt'rior  one  descends  to  the  body  of  the  vertebra  below;  and  the  middle  one.  the 
'tnallest  and  Wst  distinct,  passes  horizontally  inward,  to  be  attached  to  the  inter- 
'PTtvbral  substance. 

"EiarioNs. — In  front,  with  the  thoracic  fjanjrlia  of  the  sympathetic,  the  pleura, 
•i»*l.  on  the  right  side,  with  the  vena  azygo-s  major;  behind,  with  the  intenirticidar 
•igauient  and  synovial  membranes. 

''*  the  first  rib,  which  articulates  with  a  single  vertebra  only,  this  ligament  does 
H'tt  pres<.nt  a  distinct  division  into  three  fasciculi :  its  superior  fibres,  however,  pass 
^  he  attached  to  the  bwly  of  the  last  cervical  vertebra,  as  well  as  to  the  body  of 
tnp  Vertebra  with  which  the  rib  articulates,  In  the  tenth,  eleventh,  and  twelfth 
^''»  also,  which  likewise  articulate  witli  a  single  vertebra,  the  ilivision  dr»es  not 
"***^  but  the  upper  fibres  of  the  ligjiment  in  each  case  are  connected  with  the 
irtttcbni  above,  as  well  as  that  with  which  the  ribs  articulate. 
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The  Capsular  Ligrament  is  a  thin  and  loose  tigamentous  bag  which  surroundj 
the  joint  between  the  heaii  of  the  rib  and  the  a.rticular  cavily  foraied  by  the  jun^ 
tion  of  the  vertebne.  It  is  very  thin,  finnly  connected  with  the  anterior  ligamenl 
and  most  distinct  nt  the  upper  and  h>wer  purts  of  the  articuhition.  1 

The  Interarticular  Lierament  is  situate*!  in  the  interior  of  tlie  joint.  It  con- 
sists of  a  .sliort  bund  of  iibre-*  Hattened  from  above  downward,  attached  by  one 
extremity  to  the  aharp  crest  on  the  head  of  the  rib,  and  by  the  other  to  the  inter- 
vertebral disk.  It  divides  the  joint  into  two  cavitiefl  which  have  no  communica- 
tion with  one  another,  but  are  each  lined  by  a  separate  synovial  membrane.  In  the 
firsts  tenth,  eleventh,  and  twelfth  ribs  the  interarticular  ligament  does  not  existrt 
consequently,  there  is  but  one  synovial  meral>rane.  I 

Actions. — The  movement  of  the  ribs  is  limited  to  elevation  and  depression^  and 
to  a  slight  rotation  ujtward  and  downward.  The  former  movement  is  produced  bv 
the  heml  of  the  rib  moving  upon  an  axis  directe^l  transversely  tbrough  the  costm 
vertebral  joint;  the  latter  is  a  rotation  about  an  axis  passing  between  their  verts 
bral  and  sternal  ends,  and  produces  an  inversion  or  evcrsion  of  the  ribs.  Thf 
mobility  of  the  different  ribs  varies  very  much.  The  first  rib  is  more  fixe<l  than 
the  others,  on  account  of  the  weight  of  the  upper  extremity  and  the  strain  of  the 
ribs  beneath  ;  but  on  the  freshly  dissected  thorax  it  moves  as  freely  as  the  others. 
From  the  same  causes  the  movement  of  the  second  rib  is  also  not  very  extensive. 
In  the  other  ribs  their  mobility  increases  8ucce«i.sively  down  to  the  last  two,  which 
are  very  movable.  The  ribs  are  generally  more  movable  in  the  female  than  in  the 
male.  [It  should  not  be  overlooked  that  elevation  of  tbe  ribs,  in  consequence  of 
their  oblique  position,  pushes  the  sternum  forward,  and  thus  increases  the  antei 
posterior  capacity  of  the  chest.] 

2.  Articulations  of  the  Necks  and  Tubercles  of  the  Ribs  with  the 

TRANSVEHriE    PROCESSES    (Fig.  245). 

The  articular  portion  of  the  tubercle  of  the  rib  and  adjacent  transverse 
form  an  arthrodial  joint  provided  with  a  thin  capsular  Uyament  attaclieirto" 

Fig.  246. 
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Oosto*tnnsTerw  Articulation.  M«n  from  abora. 


circumference  of  the  articulating  surfaces,  and  enclosing  a  small 
In  the  eleventh  and  twelfth  ribs  this  articulation  is  wanting. 


bore;  ^^^1 

aall  spiovial  fficmbranii 
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The  lig&mente  connecting  these  parts  are  the 

Anterior  Costo-transverse. 

Middle  Costo-tran9ve!*»e  (Interosseous). 

Posterior  Coato-transverse. 

Capsular. 

The  Anterior  Costo-transverse  Lig-araent  (Huperior  or  long)  is  a  broad  and 
strong  band  of  fibres  attaclK^l  below  to  the  siharp  crest  on  the  upper  border  of  the 
Deck  of  each  rib,  and  pa.ssing  obliquely  upward  and  outward  to  tl»e  lower  border 
of  the  trunsverse  proeeiiia  immediately  above.  It  is  broader  below  than  above, 
bnniiler  and  thinner  between  the  lower  ribs  than  between  the  upper,  and  more 
distinct  in  front  than  behind.  This  ligament  is  in  relation,  in  front,  with  the 
inietvofttiil  vessels  and  nerves :  behind  with  fbe  Jjongissimus  dorsi.  Its  interntsl 
Awifcr  completes  an  aperture  formed  between  it  and  the  articular  processes,  through 
which  pass  the  j>ost*?rior  hrauehes  of  the  intercontjil  vessels  and  nerves.  Its  fxter- 
nal  border  h  continuous  with  a  thin  aponeurosis  which  covers  the  External  inter- 
costal muscle. 

The_ftV«f  rih  has  no  anterior  costo-transverse  ligament. 

The  Middle  Costo-transverse  or  Interosseous  Ligament  consists  of  «hort 
hut  sironf;  fibres  which  pa.^s  between  tiie  rough  surface  on  tlie  posterior  part  of  the 
neck  of  each  rib  and  the  anterior  surface  of  the  adjacent  transverse  process.  In 
"irder  fully  to  expose  this  ligament,  a  horizontal  section  should  be  made  across  the 
transverse  process  and  coiTesjjonding  part  of  the  rib,  or  the  rib  may  be  forcibly 
Wpftmted  fi'om  the  transvei*se  process  and  its  fihnw  put  on  the  stretch. 

In  the  I'leretith  and  ttvelfth  nhn  this  lij^iment  is  quite  rudimentary. 

The  Posterior  Costo-transverse  Ligament  is  a  short  but  thick  and  strong 
^ic'ulus  which  passes  obliquely  from  the  summit  of  the  transverse  process  to  the 
■^"gh,  non-articular  portion  of  the  tubercle  of  the  rib.  This  ligament  is  shorter 
ind  more  oblique  in  the  upper  than  in  the  lower  ribs.  Those  corresponding  to  the 
Superior  ribs  ascend,  while  those  of  the  inferior  ribs  descend  slightly. 

in  the  eleventh  and  twelfth  ribn  this  ligament  is  wanting. 

Amoxs. — The  movement  permitted  in  these  joints  is  llmiteil  to  a  slight  gliding 
ffioiion  of  the  arti(;ular  surfaces  one  upon  the  other,  the  tubercles  of  the  ribs  mov- 
"ig  backward  and  upward  in  inspiration,  downward  and  forward  in  expiration. 


'IL  Articulation  of  the  Oaktilaoes  of  the  Ribs  with  the  Sternum. 

ETC.  (Fig.  240). 

Tbe  articulations  of  the  cartilages  of  tho  tmc  ribs  with  the  sternum  are  arthro- 
Qial  jdints  with  the  exception  of  the  first,  in  which  the  cartilage  is  almost  always 
•ureotly  united  with  the  sternum,  and  which  must,  therefore,  be  regarded  as  a  syu- 
*nuro(lial  articulation.     The  ligaments  connecting  them  are  the 

Anterior  Chondro-stemal. 
*  Posterior  Chondro-stemal. 

Capsular. 

The  Anterior  Chondro-stemal  Ligament  is  a  broa<l  and  thin  membranous 
band  tiiat  nuliaies  from  the  front  of  the  inner  extremity  of  the  cartilages  of  the 
*^'^  fiba  to  the  anterior  surface  of  the  sternum.  It  is  composed  of  fasciculi  which 
1^*^  in  tiifferent  directions.  The  *M/>m'>r- fasciculi  ascend  obliquely,  the  inferior 
cT*  "^liqucly  downward,  and  the  nttdfiff  fasciculi  horizontally.  The  su|>erficial 
" ores  of  this  ligament  are  the  longest;  they  intenninglc  with  the  fibres  of  the  liga- 
nients  above  and  below  them,  with  those  of  the  opposite  side,  and  with  Tlie  tendi- 
iious  fibres  of  origin  of  the  Pectoralis  major,  forming  a  thick  fibrous  membrane 
'*n»ch  covers  the  surface  of  the  sternum.  This  is  more  distinct  at  the  lower  than 
^  t^e  upper  part. 

^e  Posterior  Chondro-stemal  Ligrament,  less  thick  and  distinct  than  the 
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Chondro-tttumal.  Chondro-xipbold,  and  Int«rcbimdrat  Artlculailnns,  Anterior  view.    The  synuvUl  OKCittM 
exposed  by  a  vcrtlrAl  stirtian  at  the  surntim  and  t^artllacea. 


anterior,  is  composed   of  fibres  which   ra*liate  from  the  posterior  surface  of  t 
sternal  end  of  tlio  cartilages  of  the  true  ribs  to  the  posterior  surface  of  the  stei 
num,  becoming  Mended  with  tlie  periosteum. 

The  Capsular  Ligament  surrounds  the  joints  formed  between  the  cartilages  oj 
the  true  ribs  and  the  steraum.     It  is  very  thin,  intiriiutely  blended  with  the  anteri 
and  posterior  ligaments,  and  strengthened  at  the  upper  and  lower  part  of  the  arti<y 
ulation  by  a  few  fibres  which  pass  from  the  cartilage  to  the  side  of  the  sternum. 
These  ligaments  protect  the  synovial  membranes. 

Synovial  Membranes. — The  cartilage  of  the  first  rib  is  directly  continuous 
with   the  sternum,  without  any  synovial  membrane.     The  cartilage  of  the  9eeo 
rih  is  connected  with  the  sternum  by  means  of  an  interarticular  ligament  attach 
by  one  extremity  to  the  cartilage  of  the  second  rib,  and  by  the  other  extremity 
the  cartilage  which  unites  the  first  and  second  pieces  of  the  sternum.    Thiti  articula^ 
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tion  is  provided  irith  two  synovial  membranes.  That  of  the  third  rib  has  also  two 
BVDovia)  membranes,  and  luat  of  the  fourth,  fifth,  sixth,  and  seventh,  each  a  single 
synovial  membrane.'  Thus  there  are  eight  synovial  cavities  on  each  side  in  the 
articulations  between  the  costal  cartilages  of  the  true  ribs  and  the  sternum.  They 
may  be  demonstrated  by  removing  a  thin  section  from  the  anterior  surface  of  the 
?temum  and  cartilages,  as  seen  in  the  figure.  After  middle  life  the  articular  fur- 
frtces  lose  their  jwlish,  become  roughened,  and  the  synovial  membranes  appear  to  be 
wanting.  In  old  age  the  articulations  do  not  exist,  the  cartilages  of  nmst  of  the 
ribs  becoming  continuous  with  the  sternum.  The  cartilage  of  the  nvventk  rib^  and 
occasionally  also  that  of  the  sixtK  is  connected  to  the  anterior  surface  of  the  ensi- 
fortn  appendix  by  a  band  of  ligamentous  fibres  which  varies  in  length  and  breadth 
in  different  subjects.     It  is  cjilled  the  ehondro-riphoid  ligament. 

Action.^.. — The  movements  which  are  permitted  in  the  chondro-stemal  articula- 
tious  are  limited  to  elevation  and  depression,  and  these  only  to  a  slight  extent. 

Ahticulatioss  op  the  Cartilages  of  the  Ribs  with  each  other  (Ixterchon- 

dral)  (Fig.  246). 

The  cartilages  of  the  sixth,  seventh,  and  eighth  ribs  articulate,  by  their  lower 
borders,  with  the  corresponding  margin  of  the  adjoining  cartilages  by  means  of  a 
Binal],  smooth,  oblong-shaped  facet.  Each  articulation  is  enclosed  in  a  thin  capsuhr 
lif/atnmt  lined  by  »tpwvial  membran<\  and  strengthened  externally  and  intemully 
by  ligamentous  fibres  (interchondral  ligaments)  which  pass  from  one  cartilage  to 
t^e  other.  Sometimes  the  cartilage  of  the  fifth  rib,  more  nirely  that  of  the  ninth, 
articulates  by  its  lower  border  with  the  adjoining  cartilage  by  a  small  oval  facet ; 
'^'^'re  frequently  they  are  connected  together  by  a  few  ligamentous  fibres.  Occa- 
sirmally  the  articular  suriacea  above  mentioned  are  wanting. 

AftTICULATIONS  OF  THE   RiBS  WITH   THEIR   CARTILAGES   (CoPTO-CHONDRAL)    (Fig. 

246). 

Tie  outer  extremity  of  each  costal  cartilage  is  received  into  a  depression  in  the 
•**''^«1  end  of  the  ribs  and  held  together  by  the  periosteum^ 


Vm,  Ligaments  of  the  Sternum. 

^^e  second  piece  of  the  sternum  is  united  to  the  first  either  by  an  amphiarthro- 
j  *  joint — a  single  piece  of  true  fibro-cartilage  uniting  the  segments— or  by  a  diar- 
tliroUial  joint,  in  which  each  bone  i.s  clolhe<i  with  a  distinct  lamina  of  cartilage,  adhe- 
^^"^  on  one  side,  free  and  lined  with  synovial  membrane  on  the  other.  In  the  Itxtxar 
'3*e  ili^  cartilnge  covering  the  gladiolus  is  continued  without  interruption  (m  to  the 
™^ilageg  of  the  second  ribs^  Mr.  Rivington  ha.s  found  the  diurlhrodial  form  of 
J^int  in  about  one-third  of  the  specimens  examined  by  him ;  Mr.  Maisi^>nneuve 
*^^*  fretjuenth'.  It  appears  to  be  rare  in  childhood,  and  is  formed,  in  Mr.  Riving- 
^^  s  opinion,  from  the  amphiarthrf)diul  form  by  absorption.  The  diavihrodial  joint 
^p^Tua  j^j  have  no  tendency  to  osiiify  at  any  age.  while  the  amphiarihrodia!  is  very 
lable  to  do  80.  and  has  been  found  ossified  as  early  as  thirty-four  years  of  age.  The 
*^  sogmenta  are  further  connected  by  an 

Anterior  interstemal  ligament,  and  a 
Posterior  interstemal  ligament. 

Tlie  Anterior  Interstemal  Ligament  consists  of  a  layer  of  fibres  having  a 

*'^^jsitudinul  liirection ;   it   blends  with   the  fibres  of  the  anterior  chondro-stemal 

ll|^**^ents  on  both  sides,  and  with  the  aponeurosis  of  origin  of  the  Fectoralis  major. 

l»m  Vipiruent  is  rough,  irregular,  and  much  thicker  at  the  lower  than  at  the  np[K!r 

P*^  of  the  bone. 

TbetjrnoTiftl  membrane  ts  sometimes  wanting  in  the  oixih  and  seventh  chondro-stemal  joints. 
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The  Posterior  Interstemal  Ligament  is  disposed  in  a  somewhat  similar  manner 
on  the  posterior  surface  of  the  articulation. 


rX.  Artiodkation  of  the  Pelvis  with  the  Spinb. 


^ 


The  ligaments  connecting  the  last  lumbar  vertebra  with  the  wicrum  are  similar 
to  those  which  connect  the  segments  of  the  spine  with  euch  other — viz.:  1,  The 
continuation  downward  of  the  anterior  and  posterior  common  li<!;aments ;  2,  the 
intervertebral  nubstance  connecting  the  flattened  oval  surfaces  of  the  two  bones  and 
forming  an  amphiarthrodial  joint;  3,  ligamcnta  subHava.  connecting  the  arch  of  the 
last  lumbar  vertebra  with  the  posterior  border  of  the  sacral  canal ;  4,  capsular  liga- 
ments connecting  the  articulating  processes  and  forming  a  double  arthrodia:  5, 
inter-  and  supra-spinou:^  ligaments. 

The  two  proper  ligaments  connecting  the  pelvis  with  the  spine  are  the  lumbo- 
sacral and  ilio-bimbar. 

The  Lumbo-sacral  Ligament  (sacro- vertebral)  (Fig.  247)  is  a  short,  thick,  tri- 
angular fasciculus  which  is  counccled  above  to  iLie  lower  and  front  part  of  the  trans- 

Fio.  247. 
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/-"  , verse  process  of  the  last  lumbar  vertebra,  passes  obliquely  outward,  and  Ib  attached 
below  to  the  lateral  .surface  of  the  base  of  the  sacrum,  becoming  blended  with  the 
anterior  sacro-iliac  ligament.  This  ligament  is  in  relation  in  front  with  the  Pdoas) 
muscle. 

The  Hio-lumbar  Ligranaent  (Fig.  247)  passes  borizoiitally  outward  from  the  apex 
of  the  transverse  process  of  the  last  lumbar  vertebra  to  the  crest  of  the  ilium  imme- 
diatelv  in  front  of  the  wicro-iliac  articulation.  It  is  of  a  triangular  form,  thick  and 
narrow  internally-  broad  and  thinner  oxtornallv.  It  is  in  relation,  in  front,  with  the 
Psoas  muscle;  behind,  with  the  muscles  occupying  the  vertebral  groove;  above, 
with  the  Quadratus  lumborum. 
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X.   Articulations  op  thb  Pelvis. 

The  ligaments  conuecting  the  bonem  of  die  pelvis  with  each  other  may  be  divided 
into  four  groups:  1,  Thu»e  coniieeting  the  sacrum  and  ilium:  2,  those  past^ing 
between  the  sacrum  and  ischium ;  3^  those  connecting  the  sacrum  and  coccyx  :  4, 
tiioae  between  the  two  pubic  bones. 

1.  Articclatiox  of  the  Sacrum  and  Ilu'm. 

The  sacro-iliac  articulation  is  an  auiphiartlirodial  joint  formed  between  the  lal- 
surfaces  of  the  sacrum  and  ilium.  The  anterior  or  auricular  portion  of  each 
rticular  surface  is  covered  with  a  thin  ])latc  of  cartilage,  thicker  on  the  sacrum 
bui  on  ilie  ilium.  The  surfaces  of  these  cartilages  in  the  adult  are  rough  and 
[im'gular,  and  separated  from  one  another  by  a  sc»ft  yellow  pulpy  substance.  At  au 
WW  period  of  life»  occasionally  in  the  adult,  and  in  the  female  during  pregnancy, 
they  are  smooth  and  lined  by  a  delicate  synovial  membrane.  The  ligaments  con- 
lecting  these  surfaces  are  the  anterior  and  posterior  sacro-iliac. 

The  Anterior  Sacro-iliac  Lig'ament  (Fig.  247)  consists  of  numerous  thin  liga- 
mentous bands  which  connect  the  anterior  surlaees  of  the  sacrum  and  ilium. 

Tlie  Posterior  Sacro-iliac  (Fig.  248)  is  a  strong  interosseous  ligament  situated 
ID  a  deep  depression  between  the  sacrum  ami  ilium  behind,  and  forming  the  chief 
of  connection  between  those  bones.     It  consists  of  numerous  strong  fasciculi 


Fifj  248. 


ArtlcuUtions  of  PelrU  &nd  Hip,  pmUiriut  view. 

'**^t»  pass  between  the  bones  in  various  directions.     Three  of  these  are  of  large 

|B>U':  iheifro  9npeHoi\  nearly  horizontal  in  direction,  arise  from  the  first  and  second 

tn&ftver»(*  tubercles  on  the  posterior  surface  of  the  sacrum,  and  are  inserted  into  the 

'^**SH,  uneven  surface  at  the  posterior  part  of  the  inner  surface  of  the  ilium.     The 
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third  faAciculu.s,  oblique  in  direction,  is  attached  by  one  extremitv  to  the  thin 
transverse  tubercle  (»n  the  p<KSterior  surface  of  the  sacruiti,  and  by  the  other  in  ih 
posterior  superior  Bpine  of  the  ilimu ;  it  is  sometime.^  called  the  Mit^ui'  sacrv-ilia 
liyavieiit, 

2.  Ligaments  passing  betwekn  tiik  Saciium  and  Ibchu'm  (Fig.  248), 

The  (treat  Siicro-Rciatic  (Posterior). 
The  Lesser  Sacro-sciatic  (Anterior). 

The  Great  or  Poeterior  Sacro-sciatic  Lig'ament  is  situateil  at  the  lower  an 
bftt^k  part  of  the  pelvis.  It  i«  thiu,  flat,  and  triangular  in  form  ;  narrower  in  tl 
middle  than  at  the  extremities;  attached  bv  its  broad  base  to  the  posterior  inferi 
spine  of  the  ilium,  to  the  fourth  and  fifth  transverse  tubeivles  on  the  sjicnim.  and  to" 
the  lower  [>art  of  the  lateral  margin  of  that  bone  and  the  coccyx  ;  passing  oblitjuelj 
downward,  outward,  and  forward,  it  becomes  narrow  and  thick,  and  at  its  inserliol 
into  the  inner  margin  of  the  tuberosity  of  the  ischium  it  increases  in  breadth,  and  i 
prolonged  fonvard  along  the  inner  margin  of  the  ramus,  forming  what  U  known  m 
iha  falciform  ligament.  The  free  concave  edge  of  this  prolongation  has  attached  II 
it  the  obturator  fascia,  with  whieh  it  forma  a  kind  of  groove,  protecting  the  intern^ 
pudic  vessel:-!  and  nerve.  One  of  its  surfaces  is  turned  towards  the  perineum,  tb 
other  toward  the  Obturator  intemus  muscle. 

The  vosterior  surface  of  this  ligament  gives  origin,  by  its  whole  extent,  to  fib 
of  the  Gluteus  maximus.  Its  anterior  mitfaee  is  united  to  the  lesser  sacro-sciati 
ligament.  Its  ttuperior  border  forms  the  lower  boundary  of  the  lesser  aaoro-fLciati 
foramen.  Its  lower  border  forms  part  of  the  boundary  of  the  perineum.  It  is  pierce 
by  the  coccygeal  branch  of  the  sciatic  artery  nud  coccygeal  nerve. 

The  Lesser  or  Anterior  Sacro-sciatio  Ligrament.  much  shorter  and  Braaller 
than  the  preceding,  is  thin,  triangular  in  form,  attached  by  its  apex  to  the  spine 
of  the  iscliium,  and  internally,  by  its  broad  baso^  to  the  lateral  margin  of  the  aacm 
and  coccyx,  anterior  to  the  attachment  of  the  great  sacro-sciatic  ligament,  widi 
which  its  fibres  are  intermingled. 

It  is  in  relation  anteriorly  with  the  Coccygeus  muscle;  posteriorli/^  it  is  cover© 
by  the  posterior  ligament  and  crosseil  by  the  internal  pudic  vessels  and  nerve.  I 
superior  border  forms  the  lower  boundary  of  the  great  sacro-sciatic  foramen;  ii 
inferior  bord^r^  part  of  the  lesser  sacro-sciatic  foramen. 

These  two  ligaments  convert  the  8acro*»ciatic  notches  into  foramina.  Tb 
superior  or  great  sacro-sciatic  foramen  is  hounded  in  front  and  above  by  the  poei 
rior  border  of  the  os  innominatum,  behind  by  the  great  sacro-sciatic  ligament 
below  by  the  lesser  ligament.  It  is  partially  filled  up,  in  the  ret^ent  stat^?,  by  th 
Pyriformis  muscle,  which  passes  through  it.  Above  this  muscle  the  gluteal  vcssd 
and  superior  gluteal  nerve  emerge  from  the  pelvis,  and  below  it  the  ischiatic  v< 
scis  and  nerves,  the  internal  pudic  vessels  and  nerve^  and  the  muscular  branch 
fri>m  the  siicral  plexus.  The  inferior  or  lefifier  sacro-sciatic  foramen  is  hounded 
front  by  the  tuber  i.M'^hii,  above  by  the  spine  and  lesser  ligament,  behind  by  th 
greater  ligament.  It  transmits  the  tendon  of  the  Obturator  intemus  muscle 
nerve,  and  the  internal  pudic  vessels  and  nerve. 


3.  Akticilation  of  the  Sacrim  ani>  Coccyx. 

This  articulation  is  an  amphiarthrodial  joint  formed  between  the  oval 
on  the  apex  of  the  sacrum  and  the  base  of  the  coccyx.     It  is  analogous  to  tl 
joints  between  the  bodies  of  the  vertebne,  and  is  connected  by  similar  ligamenl 
They  are  the 

Anterior  Sacro-coccygeal. 
Posterior  Sacro-ooccygeal. 


Lateral  Sacro-coccygeal. 
Interposed  Fibro-cartilage. 
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I'be  Anterior  Sacro-cocoy^al  Li^rament  coDsist^  of  a  few  irregular  fibres 
»hich  descend  from  the  anterior  surface  of  the  sacnim  to  the  front  of  the  coccjx, 
bccnmin^  blended  witli  tlie  periosteum. 

The  Poaterior  Sacro-coccygeal  Lieraxnent  is  a  flat  band  of  ligamentous  fibres, 
of »  peiirly  lint,  whicli  »ri:*«'!<  fruui  the  margin  of  the  lower  orifice  of  thesncral  canal, 
uid  Jefecendi*  to  be  inserted  into  the  posterior  surface  of  the  coccvx.  This  ligament 
completes  the  lower  and  back  part  of  the  sacral  canal.  It**  superficial  fibres  are 
oiQcii  longer  than  the  deep-seated.  Thit*  ligament  is  in  relation,  behind,  with  the 
Gluteuji  maximu8. 

The  Lateral  Sacro-coccygreal  Ligaments  arc  ligamentous  hand^s  which  pa^ 
fifoin  the  cornua  of  the  hij*t  sacral  vertebra  to  the  cornua  of  the  first  piece  of  the 
coccyx. 

A  flbro-cartilaffe  is  inter]K»sed  betwcn-n  the  contignons  surface  of  the  sacrum 
and  coccyx;  it  differs  from  that  interposed  between  the  bodies  of  the  vertebrje  in 
being  thinner  and  its  central  pnrt  more  firm  in  texture.  It  m^  somewhat  thicker  in 
front  and  behind  than  at  iIjo  sides.  Occasionally,  a  synovial  membrane  is  found 
»hen  the  coccyx  is  freely  movable,  which  iB  more  especially  the  case  during 
prttinancy. 

riie  different  segments  of  the  coccyx  are  connected  together  by  an  extension 
downward  of  the  anterior  and  posterior  sacro-coccygeal  ligaments,  a  thin  annular 
di.«k  of  fibro-cartilage  being  interpose<l  between  each  of  the  hones.  In  the  adult 
male  all  the  pieces  become  ossified,  but  in  the  female  this  doe.s  not  commonly 
«ccur  until  a  later  period  of  life.  The  separate  segments  of  the  coccyx  are  first 
imittHl,  and  at  a  more  advanced  age  the  joint  between  the  sacrum  an<l  coccyx  ia 
I      iiUiterated. 

^^B  .\cTioss. — The  movements  which  take  place  between  the  sacnim  antl  coccyx, 
^^Wi'l  bt'twecn  the  different  pieces  of  the  hitter  hone,  are  slightly  forward  and  back- 
I       *ard:  rhey  are  very  limited.     Their  extent  increases  during  preguancy. 

^^  4.  Articulation  ok  the  Pubes  (Fig.  249). 

The  nrticiilatioD  between  the  pubic  bones  is  an  arophiarthrodial  joint,  formed 
\v  the  junction  of  the  two  oval  articular  surfaces  of  the  ossa  pubis.  The  articular 
Burface  has  been  described  above  under  the  name  of  jw/«//>A//«m,  and  the  same  name 
^givfu  to  the  joint.     The  ligaments  of  this  articulation  are  the 

Anterior  Pubic.  Posterior  Pubic. 

^^H  Superior  Pubic.  Subpubic. 

^^^K  Interposed  Fibro-cartilage. 

K  Tlie  Anterior  Pubic  Lig'ament  consists  of  several  superimposed  layers  which 
P^Ai'ro^s  the  front  of  the  articulation.  The  su]H'rficial  fibres  pass  oblicjuely  from 
■one  h«ntf  to  the  other,  decussating  and  forming  uji  interlacement  with  the  fibres  of 
J""**  ^iwneuroMs  of  the  External  oblique  nmscle.  The  deep  fibres  pass  transversely 
f*cnw«  tJie  symphysis  and  are  blended  with  the  fibro-cartilage. 

Tilt'  Posterior  Pubic  Ligrament  consists  of  a  few  thin,  scattered  fibres  which 
^ttuitt  the  two  pubic   bones  posteriorly, 

B  The  Superior  Pubic  Ligament  is  a  band  of  fibres  which  connect  together  the 
P"*^  P'ibic  boncH  ^upo^^•^^y. 

I  The  Subpubic  Ligrament  is  a  thick,  triangular  arch  of  ligamentous  fibres  con- 
■'li'^iinp  together  the  two  pubic  bones  below  and  forming  the  upper  boundary  nf  the 
rP'ihic  arch.  Above  it  is  blended  with  the  interarticular  fibro-cartilagc,  laterally 
fith  the  rami  of  the  pubes.  Its  fibres  are  of  a  yellowish  color,  closely  connected, 
-  wd  have  an  arched  direction. 

■  ,  Tlie  Interposed  Fibro-cartilaere  consists  of  two  oval-shnped  plates,  one  cover* 
■^P  the  surface  of  each  symphysis  pubis.     They  vary  in  thickness  in  different  snb- 

■  Jcvti',  and  project  somewhat  beyond  the  levei  of  the  bones,  especially  behind.  The 
■■Witer  surface  of  each  plate  is  firmly  connected  to  the  bone  by  a  series  of  nipple-like 
I 
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proceeses  which  accurately  fit  within  corresponding  dcpreesions  on  the 
fkce.     Their  opposed  surlUces  ore  connect^  in  the  greater  part  of  their  extent  Iiy 

an    intemtediato  elastic   fibrous 


Kio.  249. 


tissue,  and  l»y  their  circumft'r- 
ence  to  the  various  ligaments 
surrounding  the  joint.  An  in- 
tersjMiee  is  loft  between  the 
plates  at  the  upper  and  hack 
part  of  the  articulation,  where 
the  fibrous  tissue  is  deficient, 
and  the  surface  of  the  fibnv 
cartilage  is  lined  by  epiihcHuTn. 
This  space  is  found  at  all  perioih 
of  life,  both  in  the  malo  and  fe- 
male ;  hut  it  is  larger  in  the  lat 
ter,  es[)eciully  during  pregnancy 
and  after  parturition.  It  is  most 
frequently  limited  to  the  uppei 
and  hack  part  of  the  joint,  hut 
it  occasionally  reaches  to  th« 
front,  and  may  extend  the  en 
tire  length  of  the  cartilage, 
This  structure  may  be  easily  demonstrated  by  making  a  vertical  section  of  the  sym- 
physis pubis  near  it-s  posterior  surfiu^e. 

The  Obturator  Ligament  is  more  properly  regarded  as  analogous  to  the  m^ 
cular  fasciae,  with  which  it  will  therefore  be  described. 


YBtttOil  Beotion  of  the  Sytnphy-dH  Piibls,  maile  near  Its  posterior 
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The  articulations  of  the  Upper  Extremity  may  be  arranged  in  the  following 
gr^)ups :  I.  Stemo-clavicular  articulation.  IJ.  Acroniio-clavicular  articulation 
Til  Ligaments  of  the  Scapula.  IV.  Sliouldcr-joint.  V.  Elbow-joint.  VI. 
Rjuiio-ulnar  articulations.  VIL  Wrist-joint.  VIIL  Articulations  of  the  Carpal 
bones.  IX.  Carpo-niet4icarpal  articulations.  X.  Metacarpo^phalangeal  articula- 
tions.    XL  Articulations  of  the  Phalanges. 


! 


L  Stkrno-claviculab  Articttlation  (Fig.  250). 

The  Stemo-clavicular  [Articulatioa]  is  regardoil  by  most  anatomists  as 
arthrodial  joint,  but  Cniveilhier  considers  it  to  he  an  articulation  by  reciprocn 
reception.  Probably  the  fonner  opinion  is  the  correct  one,  the  varied  movemenr.' 
which  the  joint  enjoys  being  due  to  the  imposition  of  an  intenirticular  fihro-cjirti 
lage  between  the  joint  surfaces.  The  parts  entering  into  its  formation  are  tlu 
sternal  end  of  the  clavicle,  the  upt>er  and  lateral  part  uf  the  first  piece  of  th< 
sternum,  and  the  cartilage  of  the  first  rib.  The  articular  surface  of  the  clavicle 
is  much  larger  than  that  of  the  sternum,  and  invested  with  a  laver  of  cartilage 
whi('h  is  considerablv  thicker  than  that  on  the  latter  bone.  The  li^ramentd  of  ihii 
joint  are  the 

Anterior  Stemo-clavicular.  Interclavicular. 

Posterior  Sterno-clavicular.  Costo-davicular  (rhomboid). 

Interarticular  Fibro-cartilage. 

The  Anterior  Btemo-clavicular  Ligratnent  is  a  broad  hand  of  fibres  w 
covers  the  anterior  surface  of  the  articulation,  being  attacheii  above  to  the  uppei 
and  front  part  of  the  inner  extremity  of  the  clavicle,  and,  pa^ising  obliquely  down 

'  Aooordinii;  to  Bnich,  the  sternal  end  uf  the  dnvicle  iti  covered  hy  a  tissue  wiiich  U  rulhcr  fit 
than  cartilaginuus  in  sirudure. 
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»»rd  and  inward,  is  attached  below  to  the  npper  and  front  part  of  the  first  piece 
of  the  9tcmnin.  This  ligament  is  covered  in  front  bv  the  stcniiil  portion  of  the 
Siernu-cleido-mastoid  and  the  integument:  hehiu(K  it  is  in  relation  with  the  inter- 
irdcalar  tibro-cartilage  and  the  two  synovial  membranes. 

The  Posterior  Stemo-clavicular  Ligament  is  a  similar  hand  of  fibres  which 
the  j*oi*tcrior  surface  of  the  articulation,  being  attached  above  to  the  upper 

Fig.  250. 


Sterao-cUvicuUr  ArllcuUUon,  Kuicrlur  view 


Mil  back  part  of  the  inner  extremity  of  the  clavicle,  and  which,  pa.*8ing  obliquely 
downward  and  inward,  is  attached  below  to  the  upper  and  back  part  of  the  ster- 
It  is  in  relation  in  front  with  the  intenirtictilar  fibro-cartilajro  and  synovial 
siuhranes ;   behind,  with  the  Stern<>-hyoid  and   Sfemo-tliyroid   muscles. 

ITje  Interclavicular  Ligrament  i^  a  flattened  biirnl  which  varies  contiiderably 
inform  and  size  in  (lilVerent  individuals;  it  pitsses  in  a  curved  dirwtion  from  the 
npper  part  of  the  inner  extremity  of  one  clavicle  to  the  other,  and  is  closely 
attached  to  the  upper  margin  of  the  sternum.  It  is  in  relation  in  front  with  the 
intcnmnent;  behind,  with  the  Stemo-thvroid  mu.«*cles. 

TW  CoBto-claviciilfiU'  Ligament  (rhomboid)  is  tfhort,  flat,  iind  strong;  it  ia 
w  arboiuboid  fonn.  attache<l  below  to  the  upper  and  inner  part  of  the  cartilage  of 
we  first  rib:  it  a^cenrhi  ol»iif|uely  backward  nnd  outward,  and  is  attached  above  to 
M»«iiioiDhoid  depression  on  the  under  surface  of  the  clavicle.  It  ia  in  relation  in 
front  with  the  tendun  of  origin  of  the  Subclavius;  behind,  with  the  subclavian 
Tein. 

The  Interartictilar  Fibro-cartilag-e  is  a  flat  and  nearly  circular  disk  interposed 
•  ^"vn  (lie  articulrtting  surfaces  of  the  steniutn  and  clavicle.     It  is  attache<l  above 

■  ■  upper  and  posterior  border  of  the  clavicle,  below  to  the  cartilage  of  the  first 
fiD  »t  its  junction  with  the  sternum,  and  by  its  circumference  to  the  anterior  and 

sterior  stemo-clavicular  ligament^?.     It  is  thicker  at  the  circumference,  especially 

;r  and  back  part,  than  at  its  centre  or  below.     It  divides  the  joint  into  twd 

each  of  which  is  furnished  with  a  separate  synovial  membrane;   when  the 

tilage  is  perforateil,  which  not  unfroijuontlv  occurs,  the  synovial  memhnincs 

JHinmoate. 

*>f  the  two  synovial  membranee  fonnd  in  this  articulation,  one  is  reflected 
fr<m  the  sternal  end  of  the  clavicle  over  the  adjacent  surface  of  the  fibro-carti)age 
^'i  cartilage  of  the  first  rib  ;  the  other  is  place<l  between  the  articular  surface  of 
"^etteroum  and  adjacent  surface  of  tlie  fibro-cartilage;  the  latter  is  the  more  loose 

lae  two.     They  seldom  contain  much  synovia. 
_    Acrioxs. — This  articulation  is  the  centre  of  the  movements  of  the  shoulder,  nnd 
winit^  of  a  limited  amount  of  motion  in  nearly  every  direction — upward,  downward. 


upper 
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backward^  for^'ard,  as  well  as  circumduction.  **  The  Tnovemcnte  attendant  on  cM 
vation  and  depression  of  the  shoulder  take  place  between  the  clavicle  and  the  inttfl 
articular  ligament,  the  bone  rotating  ujkju  the  liguuient  on  an  axi.s  drawn  from  befofl 
backward  through  its  own  articular  facet.  When  the  nhoulder  is  moved  forward 
and  backward,  the  clavicle,  with  the  intenirticular  ligatuent.  rolls  to  and  fio  fl 
the  ariicidar  surface  of  the  sternum,  revolving,  with  a  slightly  sli<ling  mnveme^ 
round  an  axis  drawn  nearly  vertically  through  the  sternum.  In  the  circuniduetiaK 
of  the  shoulder,  which  is  (•ompouu4led  of  these  two  movement^*,  tlie  clavicle  revolvj 
upon  the  interarticular  cartilage,  and  the  latter,  with  tlie  clavicle,  rolls  upon 
sternum."' 

n.  Acromioclavicular  Articxjlation  (Fig.  251). 

The  Acromio-clavicular  is  an  arthrodial  joint  formetl  between  the  oat^ 
extremity  of  the  chivicle  and  the  upper  edge  of  the  acromion  process  of  tbi 
scapula.     Its  ligaments  are  the 

F  Superior  Acromio-clavicular. 

t  Inferinr  Acromio-clavicular. 

(  Trajiezoid 
I  Coraco-davicular  <       and 

I  ( Conoid. 

Interarticular  Fibro-cartilage. 

The  Superior  Acromio-clavicular  Liffaznent  is  a  broad  band  of  a  qua<i 
eral  form  which  covers  tlie  superior  part  of  the  iirticulalion,  extending  between  the 
nppcr  part  of  the  outer  end  of  the  clavicle  and  the  adjoining  pari  of  the  upper  sur- 
face of  the  acromion.     It  i.s  composed  of  p:indlel  fibres  which   interlace  with  the 
aponeurosi.s  of  the  Tra])eains  and  Deltoid  muscles;  below  it  i.s  in  contact  with 
interarticular  fibro-cartilage  (when  it  exist>i)  and  the  synovial  membntnes. 

The  Inferior  Acromio-clavicular  Ligument,  somewhat  thinner  than  the 
ceding,  covers  the  under  part  of  the  ai-ticulation,  and  is  attached  to  the  adjoinii 
Burface.s  of  the  two  bones.      It  is  in  relation  above  with  the  interarticular  fibro-emr- 
tilage  (when  it  exists)  and  the  synovial  membranes;  below,  with  the  tendon  of  the 
Supraspinatu^.     These  two  ligaments  are  continuous  with  each  other  in  front 
behind,  and  ibrm  a  complete  capsule  round  the  joint. 

The  Coraco-clavicular  Lig-ament  serves  to  connect  the  clavicle  with  the  eoi 
coid  proces."^  of  the  scapula.     It  does  not  properly  belong  to  this  articulation,  but  an 
it  forms  a  most  efUcient  means  in  retaining  the  clavicle  in  contact  with  the  acromial 
process,  it  is  usually  described  with  it.     It  consists  of  two  faj^ciculi,  called  the  trap«^ 
Eoid  and  conoid  ligaments.  ~ 

The  Trapezoid  Ligament,  the  anterior  and  external  fasciculus,  is  broad, 
and  ijuadrilateral:   it  is  placed  oLli(|Ucly  between  the  coraeoid  process  and  tlie 
ide.     It  is  attached  below  to  the  upper  surface  of  the  coraeoid  process;  abov 
the  oblique  line  on  the  under  surface  of  the  clavicle.     Its  anterior  border  is  freej 
its  j>osterior  border  is  joined  with   the  conoid  ligament,  the  two  forming  hj  th^ 
junction  a  projecting  angle.  *       ^ 

The  Conoid  Ligament,  the  posterior  and  internal  fiisciculus.  is  a  dense  band  of 
fibres  conical  in  form,  the  base  being  turned  upward,  the  summit  downward. 
is  attached  by  its  apex  to  a  rough  impnrssion  at  tlie  base  of  the  coraeoid  pr4>ei 
internal  to  the  preceding;  above,  by  its  expanded  base,  to  the  conoid  tubercle 
the  under  surface  of  the  clavicle,  and  to  a  line  proceeding  internally  from  it  foi 
hulf  an   inch.      The.se  ligaments  are  in   relation   in   front  with   the   Subclaviua: 
behind,  with   the  Trapezius:  they  serve  to  limit  rotation  of  the  scapula  foi 
and  backward. 

The  Interarticular  Fibro-cartilage  is  most  frequently  absent  in  this  artii 
tion.     When  it  exists  it  generally  only  partially  separates  the  articular  surfaces  nnd 

'  Hnmphrv,  On  thr  Unman  Skeleton^  p.  402. 


the 

I 

ninf 
-ear- 

the 

1 

It  an 

mial 

l'au<^ 

I 

Tree; 

*i 

dof 

led 

t  foi 
Bviua: 
trwud 

tictui 


ACROMIOCLAVICULAR    ARTICULATION, 


oocQpies  the  upper  part  of  the  articulation.  More  rarely  it  completely  separate^  the 
joint  into  two  cavities. 

There  are  two  synovial  mexnbraiies  when  a  complete  intemrticular  cartilage 
exists;  more  frequently  there  is  only  one  synovial  membrane. 

Amoxs. — The  movements  of  this  articulation  are  of  two  kinds:  1,  A  gliding 
DioUon  of  the  articular  end  of  the  clavicle  on  the  acromion ;   2,  rotation  of  the 

Fio.  251. 


The  Left  Sboulder-Jolnt :  Scflpato-clavIcuUr  AnlcuUUons  And  Proper  Lfganients  of  Scapul*. 

ipnla  forward  and  backwanl  upon  the  clavicle,  the  extent  of  this  rotAtion  being 
limited  by  the  two  portions  of  the  coraco-clavicular  ligament. 

The  scapulo-clavicular  joint  hfu^  important  functions  in  the  movements  of  the 
i^pper  extremity.  It  ha*  been  well  pointed  out  by  Prof.  Humphry  that  if  there 
04(1  lieen  no  joint  between  the  clavicle  and  scupula  the  circular  movement  of  the 
^^■aimla  on  the  ribs  (as  in  tlirowing  both  shoulders  backward  or  forward)  would 
Uive  |„i,,y  atti-ndfd  witit  u  greater  alteration  in  the  direction  of  the  shoulder  than 
(*w)n3i$tent  with  the  free  use  of  the  ann  in  such  positions,  and  it  would  hnve  been 
"DiKwihle  to  give  a  blow  straight  fonvard  with  the  full  force  of  the  arm — that  is  to 
*v.  with  the  combined  force  of  the  scapula,  arnu  and  forearm.  '"This  joint,"  as 
^'' ^iippily  says,  "is  8o  adjusted  as  to  enable  either  bone  to  turn  in  a  hinge-like 
HiHniir.r  u[K)n  a  vertical  axis  drawn  through  the  other,  and  it  permits  the  surfaces 
^'  !'"^  'Scapula,  like  the  baskets  in  a  roundabout  swing,  to  look  the  same  way  in 
^^^ry  Ix>sit.ion,  or  nearly  so."  Again,  when*  the  whole  arch  forme<l  by  the  clavicle 
•^^i  scapula  rises  and  falls  (in  elevation  or  depression  of  the  shoulders)  the  joint 
"*t*mi  these  two  bones  enables  the  scapula  still  to  maintain  its  lower  part  in  con- 
^t*iih  the  ribs. 
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HI,  Proper  Ligaments  of  the  Scapula  (Fig.  251). 
The  proper  ligaments  of  tlae  scapula  are  the 

Coraco-aoromial.  Transverse. 

The  Ooraco-acromial  Ligrament  is  a  broad,  thin,  flat  band  of  a  trial 
shape  extended  tntni*vei'sely  above  tlie  upper  part  of  the  sbouMer-joint,  betw< 
the  coracoid  and  acromial  processes.      It  is  altaclied  bv  itn  ajK'X  to  the  sumntit  ol 
the  acromion  just  in  front  of  the  articular  surface  for  the  clavicle;  and  by  its  bro? 
base  to  the  whole  length  of  the  outer  b<irder  of  the  coracoi*!  procejw.     Its  posferi< 
fibres  ai-e  directed  obliquely  backward  and  inward,  its  anterior  fibres  transventel] 
inward."  This  ligament  completes  the  vault  formed  by  the  wiracoid  and  ncramioi 
processes  for  the  protection  of  the  bead  of  the  humerus.     It  is  in  relation  abovt 
with  the  clavicle  and  under  surfnce  of  the  Deltoid;  below,  with  the  tendon  of  the 
8upraspinatus  muscle,  a  bursa  being  interpose<l.     Its  anterior  b(»nler  is  continuous^^ 
with  a  dense  cellular  lamina  that  passeH  beneath  the  Deltoid  upon  the  tendons  offH 
the  Supra-  and  Infra-spinatus  muscles.  ^1 

The  Transverse  or  Goracoid  (gupraneapular)  Iiigrainent  converts  the  supra' 
scnpular  notch  into  a  foramen.     It  is  a  thin  and  flat  fiusciculiis,  narrower  at  tht^l 
middle  thun  at  the  extremities,  attached  by  one  end  to  the  base  of  the  coracoid  pro^l 
cess,  and  by  the  other  to  the  inner  extremity  of  the  scapular  notch.     The  suprs- 
seapulur  nerve  pusses  tiirough  the  foramen ;  the  suprascapular  vessels  above  it.    [I 
is  sometimes  wholly  ossified.] 


IV.  Shoulder- JOINT  (Fii?- 251) 
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The  Shoulder  is  an  enarthrodial  or  ball-and-socket  joint.  The  bones  entering 
into  its  foi*mation  are  the  lar^e  globular  hearl  of  the  biunenis,  receivetl  into 
shallow  glenoid  cavity  of  the  scapula — an  arrangement  which  permits  of  very  con- 
siderable movement,  whilst  the  joint  itself  is  protected  a^rainsr  dispbicemenc  bv  t 
tendons  which  surround  it  and  by  atmospheric  pressure.  The  li;ramcnts  have  nothi 
directly  to  do  with  maintaining  the  joint  surfaces  in  ap|K)sition;  if  they  alone  remai 
the  humerus  can  be  separated  to  a  considemble  extent  fi-om  the  glenoid  cavity:  their 
use,  therefore,  is  to  limit  the  amount  of  movement.  [This  separation  of  the  huiuerus 
from  the  glenoid  cavity  is  ut  its  maximum  when  the  humerus  is  halfway  between  alh 
and  tf(/-<luction,  and  diminishes  as  wo  approacli  either  extreme.  In  extreme  ab-  <^ 
rt(/-duction  the  lower  or  up[)cr  fibres  of  the  capsular  lipament  res|)et^tively  are  ma' 
tense  and  hold  tlie  bones  together.]  Above,  the  joint  is  j>rotecte<l  bv  an  arched  vau 
formed  by  the  under  surface  of  the  coracoid  and  arronnon  processes  and  the  coraco- 
aciomiai  li;;iiniont.  The  articular  surfaces  are  covered  by  a  layer  of  cartilage:  that 
on  the  hcitd  of  the  humerus  is  thicker  at  the  centre  than  at  the  circumference,  the 
reverse  being  the  case  in  the  glenoid  cavity.    The  ligaments  of  the  shoulder  are  the 

Capsular.  Conico-humera.1.  ^ 

Glenoid.'  1 

The  Capsular  Ligrament  completely  encircles  the  articulation,  being  attached 
above  to  the  circumference  of  the  glenoid  cavity  be^'ond  the  glenoid  ligament,  below 
to  the  anatomical  neck  of  the  humerus,  approaching  nearer  to  the  artitular  cartilag^j 
above  than  in  the  rt?st  of  its  extent.     It  is  thicker  above  than  below,  remarkab] 
loose  rtn<l  lax.  and  much  lar^^er  and  lon;:;er  than  is  nect^ssary  to  keep  the  bones 
contact,  allowing  them  To  be  se])anited  from  eacli  other  more  tlian  an  inch — an  evi 
dent  provision  for  that  extreme  freedotn  of  movement  which  is  peculiar  to  this  artii 
nlation.    Irs  external  surfa*»e  is  strengthened  above  by  the  Supraspinatus.  below  b; 
the  long  head  of  the  Triceps,  externally  by  the  tendons  of  the  Infraspinatus  and 
Teres  minor,  and  internally  by  the  tendon  of  the  Subscapularis.    The  capsular  liga- 

'  The  long  temlna  of  nngin  of  the  Bit¥]«  iiiiitw^le  nlnn  note  as  one  of  the  lignmenU  of  this  Joiol. 
8ee  the  observaliotu  on  p.  3U1  ou  the  function  of  the  miucles  pswing  over  more  than  one  j<4.nu 
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nally  presenb*  three  openings:  one  at  its  inner  side,  below  the  eoraooid  pn>- 
iftliy  filled  up  by  the  temltm  of  the  SubHcapularis ;  it  establishes  a  com- 
tiun  between  the  synovial  membrane  of  the  joint  and  a  bursa  beneath  the 
tendon  of  that  nmscle.     The  second,  which  is  not  couHtant,  is  at  the  outer  part, 
iibere  a  communication  sometimes  existj^  between  the  joint  and  a  bursal  sac  belong- 
to  the  Infnu'ipinatus  muscle.      The  third  is  seen  in  the  lower  border  of  the  liga- 
t,  between  the  two  tuberoeities,  for  the  passage  of  the  long  tendon  of  the  Bicepft 

The  capsular  ligament  is  strengthene<l  by  supplemental  bands  in  a<ldition  to  the 

humeral  or  accessor^'  ligament,  which  ia  usually  dewribeil  as  a  distinct  struc- 

tnre.     Some  of  those  are  situated  on  the  inner  side  of  the  joint,  and  poi^s  frtmj  the 

inner  edge  of  the  glenoid  cavity  to  the  lower  part  of  the  lesser  tubercle  of  the  hu- 

i    merus.     Others  are  situated  at  the  lower  part  of  the  joints  and  pass  from  the  under 

I    «dge  of  the  glenoid  cavity  to  the  iindtT  f>art  of  the  neck  of  the  humerus. 

^^m  The  Coraoo-huxneral  or  Acceseory  Ligament  is  a  broad  hand  which  .strength- 

^Hl  the  upper  pan  of  the  cap.«ii]Hr  ligaiueut.     It  urihcs  from  the  outer  border  of  the 

^Smctiid  pr<»ces:?,  and  passes  obli(|ueiy  downward  and  oulwani  to  the  front  of  the 

great  tuberosity  of  the  hument.'',  being  blendwl  with  the  tendon  of  the  Supra."*pina- 

tiLH  n»uscle.     Ibis  ligament  is  intimately  united  to  the  capsular  in  the  greater  part 

^jtf  its  extent.     Some  of  the  fibres  of  thLs  ligament  arc  prolonged  into  the  joint 

^^Kough  the  opening  in  the  capsular  ligament  for  the  tendon  of  the  Bice[it«.  and  are 

^Hsened  into  the  inner  margin  of  the  upper  end  of  the  bicipital  groove.    They  have 

^Bten  called  the  ^^/f7/'>-/fumcr(T/ (Flood's)  ligament,  and  are  supjj(>i*vd  to  corres|>ond 

^with  the  ligamentum  tores  in  the  hip-joint. 

^^  Tlic  Glenoid  Ligament  is  a  filinMfartilaginous  rim  attache<l  round  tile  margin 
^■f  the  glenoid  cavity.  It  is  triangular  on  section,  the  thickest  jiortion  being  fixed 
^Hpibv  circumference  of  the  cavitv,  the  free  e*lge  being  thin  anil  .sharp.  It  is  con- 
^^Bfiuous  above  with  the  long  tendon  of  the  Biceps  muscle.,  which  bifurcates  at  the 
^^■pperpurt  of  the  cavity  into  two  fasciculi  encircling  the  margin  of  the  glenoid  cavity 
^fu'l  imiiitig  at  its  lower  part.  This  lignmnit  deepens  the  cavity  for  articulation  and 
*      ^prtjUrU  the  eilge?'  of  the  bone.     It  is  lined  by  the  synovial  membrane. 

The  Bynovial  membrane  is  reflected  froui  the  margin  of  the  glenoid  cavity  over 


[Fio.  252. 
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*^« fihro-cartilaginous  rim  surrounding  it;  it  is  then  reflected  over  the  internal  sur- 

"*^  of  the  capsular  ligament,  covers  the  lower  part  and  sides  of  the  neck  of  the 

ijnnenis,  and  is  continued  a  short  distance  over  the  cartilage  covering  the  head  of 

'^bone.    The  long  tendon  of  the  Biceps  muscle  which  passes  through  the  capsular 

^gJwnwit  is  eucloiic<l  in  a  tubular  sheath  of  synovial  membrane,  which  is  reflected 
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upon  it  at  the  point  where  it  [lerforateH  the  capsule,  and  is  continued  around  it  nsB 
far  as  the  summit  of  the  glenoid  cavity.  The  tendon  of  the  Bicep&t  is  thus  enabtetlfl 
to  traverse  the  articulation,  but  it  is  not  contained  in  the  interior  of  the  Bynovialfl 
cavity.  The  synovial  nieinbrane  communicates  with  a  large  bursal  sac  beneath  thaS 
tendon  of  the  Subscapularis  by  an  opening  at  the  inner  aiiio  of  the  capsular  liga^H 
ment;  it  also  oecu^ionally  communicates  ^vilh  auuthor  bui*snl  mu*  benejith  the  tenfloajH 
of  the  Infraspinatus  through  an  orifice  at  its  outer  part.  A  third  bursal  sac,  which 
doea  not  counnunicato  with  the  joint,  is  placed  between  the  under  surface  of  th© 
Deltoid  and  the  outer  surface  of  the  capsule.  H 

The  Muxnles  in  relation  with  the  joint  art — above,  the  Supraspinatus ;   below,™ 
the  long  head  of  the  Triceps;  internally,  the  Subscapulaiis ;  extenmlly.  the  Infra- 
spinatus and  Teres  minor;  within,  the  long  tendon  of  the  Bicop.s.     The  Deltoid  is 
placed  most  externally,  and  covers  the  articulation  on  it**  outer  aide  as  well  as  in 
front  and  beliind. 

The  Arfrrit'n  supplying  the  joint  are  articular  branches  of  the  anterior  and 
terior  circumliex  and  suprascapular. 

The  Nerves  are  derived  from  the  circumflex  and  suprascapular. 

Actions. — The  shoulder-joint  is  capable  of  movement  in  every  direction,  foi 
backward^  abduction,  adduction,  circumduction,  and  rotation.    The  humerus  is  dnii 
forward  by  the  Pectonilis  major,  anterior  fibres  of  tlie  Deltoid,  Coraco-bnichiolis,' 
and  by  the  Biceps  when  the  elbow  is  fixed;  hackwanL  by  the  Latissimus  dor^i. 
Teres  major,  posterior  fibres  of  the  Deltoid,  and  by  the  Triceps  when  the  elbow  is 
fixe<l;  ii  is  ahducted  (elevated)  by  the  Deltoid  and  Supnisplnatus;  it  is  adducfi^i 
(depressed)   by   the   Subscapularis,   Poctomlis  tniijor,    T>atissimus  dorsi,  antl  Tereil 
major;   it  is  rotated  outward  by  the  Inl'nisjnnaliis  and  Teres   minor:   and  it  iBj 
rotated  mward  by  the  Subswipularis,  Latissimus  dorsi,  and  Tores  major. 

The  moat  striking  peculiarities  in  this  joint  are — 1,  The  hirgesize  of  the  hcadj 
of  the  humerus  in  comparison  with  the  depth  of  the  glenoid  cavity,  even  when  sufhl 
pleraentel  by  the  glenoid  ligament;  2,  the  loascness  of  the  capsule  of  the  joint;^ 
8,  the  intimate  connection  of  the  capsule  with  the  muscles  attached  tu  the  head  of] 
the  humerus;  4,  the  peculiar  relation  of  the  biceps  tendon  to  the  joint. 

It  is  in  consequence  of  the  reliitive  size  of  the  two  articular  surfaces  that  thftj 
joint  enjoys  such  free  movement  in  every  |)ossible  direction.     When  these  inov 
ments  of  the  arm  are  arrested  in  the  shoulder-joint  by  tlio  contact  of  the  bony  sm 
faces  and  by  the  tension  of  the  corresponding  fibres  of  the  capsule,  together  wilhj 
that  of  the  muscles  acting  as  accessory  ligaments,  they  can  be  carried  considerabb 
farther  by  the  rnovementa  of  the  scapula,  involving,  of  course,  motion  at  the  acromi< 
and  sterno-clavicular  joints.     These  joints  are  therefore  to  be  regarded  as  accessor] 
structures  to  the  shouUIer-joiut.*     The  extent  of  the.se  moveiuents  of  the  .^^oapula 
very  considerable,  especially  in  extreme  elevation  of  the  arm;  which  movement 
best  accomplished  when  the  arm  is  thrown  somewhat  forward,  since  the  articuh 
surface  of  the  humerus  is  broader  in  the  middle  than  at  either  end,  especially  tht 
lower,  so  that  the  range  of  elevation  directly  forwanl  is  less,  ami  that  directly  back- 
ward still  more  restricted.     The  great  width  of  the  central  portion  of  the  humei 
head  also  allows  of  very  free  horizontal  movement  when  the  arm  is  raised  to  a  righl 
angle;  in  which  movement  the  arch  formed  by  the  acromion,  the  coracoid  process,' 
and  the  coraco-acromial  ligament  constitutes  a  sort  of  supplemental  articular  cavity 
for  the  head  of  the  bone. 

The  looseness  of  the  capsule  is  so  great  that  the  ann  will  fall  about  an  inch 
from  the  scapula  when  the  muscles  are  dissecte<l  from  the  caj»sular  ligament  and 
an  opening  made  in  it  to  remove  the  Jitmospheric  pressure.     The  movements  of 
the  joint,  therefore,  are  not  regulated  by  the  capsule  so  much  a.s  ])y  the  suri'oun< 
ing  muscles  and  by  the  pressure  of  the  atmosphere — an  arrangement  which  **  rei 
ders  the  movements  of  tlie  joint  much  more  easy  than  they  w(mld  otherwise  hai 
been,  and  penults  a  swinging,  pendulum-like  vibration  of  the  limb  when  the  mus- 
cles are  at  rest"  (Humphry).     Tbe  fiu-t  aU*  that  in  all  ordinary  positions  of  the 

*  See  pp.  322.  324. 
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jotnt  the  capsule  is  not  put  on  the  tttretch  enables  the  arm  to  move  freely  in  all 
dia*cti<>ns.  Extreme  movements  are  cheeked  by  the  tension  of  appropriate -portiiins 
of  the  capAule,  as  well  u^  by  the  interlocking  of  the  honest.  Thus  it  itf  «uid  that 
"abduction  is  checked  by  the  contact  of  the  great  tuberosity  with  the  upj)er  al^e 
of  the  glenoid  cavity ;  adduction^  by  the  tension  of  the  cx)nico-hnmfrnl  ligaracnu*;  " 
(Beaunis  et  Bouchard). 

[Nothing  is  more  striking  in  the  anatoHiy  of  the  buck,  wiien  sttudied  in  tlic 
living  model,  than  this  mobility  of  the  scapula  and  it*  in6uence  on  the  form  of  the 
trunk.  Shrugging  one  shouMer  shows,  by  comjmrision,  the  vcrticul  movement ;  when 
the  anu  is  raised  to  about  thirty  degrees  the  scjipula  already  begins  to  take  part  in 
the  movement,  and  by  the  time  the  arms  are  well  thrown  forward  or  upward  the  ilif*- 
tance  between  the  two  inferior  angles  has  been  increased  by  as  much  as  ten  or  twelve 
inches,  the  inferior  anglen  being  displacttl  to  the  sides  of  the  thorax,  and  the  dir«.'ttii)n 
of  the  vertebral  borders  and  the  spine  <tf  the  scapula  is  entirely  change*!,  wliilo  tlie 
back,  which  formerly  showed  the  rugginl  oni  lines  of  the  Hcapula  nnd  its  muscles,  is  tlui- 
tene^l  and  almost  smooth ;  leaning  the  weight  on  one  arm  or  on  a  crutch  ^hows  ita 
passive  mobility  by  pressure  nnd  the  disparitv  of  the  two  sides  to  great  advantfige.  In 
Michael  Angelo's  statues  on  Julian  dc  Medici's  tomb  in  Florence,  Sir  Charles  Bell 
has  noticed  the  correctness  of  the  anatomy  on  this  point,  Mr.  AVagstjiffe  (f/nmiin 
Usirohgy)  has  called  attention  to  the  great  advantage  that  this  mobility  of  llio 
scapula  gives  in  inoreasing  the  uselulness  of  the  arm  by  its  acting  us  a  '^j^hifting 
fylcnim,"  and  well  compares  this  to  the  advantage  given  the  modern  oarsman  by 
the  "sliding  seat." 

The  mobility  of  the  scapula  is  of  the  greatest  use  in  ankylosis  of  the  shoulder- 
joint,  diminishing  to  u  large  extent  the  loss  of  usefulness  resulting  from  the  imuio- 
bilitv.  Whenever  there  is  unequal  prominence  of  the  scapulae  the  spine  should  he 
examined  for  curvature.] 

The  intimate  union  of  the  tendons  of  the  four  short  muscles  with  the  capsule 
converts  these  muscles  into  elastic  and  spontaneously  acting  ligaments  of  the  joint, 
iml  it  is  regarded  as  being  also  intended  to  prevent  the  folds  into  which  all  portions 
of  the  capsule  wouhl  alternately  tall  in  the  varying  positions  of  the  joint  from  being 
ilriven  between  the  boTies  by  the  pressure  of  the  atmosphere. 

The  j>cculiar  relations  of  the  Biceps  tendon  to  the  shoulder-joint  a|v|tear  tn  sub- 
serve various  purpi>ses.  In  the  first  place,  by  its  C4>nneciion  with  both  the  shoulder 
and  elbow  the  muscle  harmonizes  the  action  of  the  two  joints  and  acts  as  an  elastic 
lipuneiit  in  all  jwisitions,  in  the  manner  previously  adverted  to.'  Next  it  slrength- 
ciL"  thy  Upper  part  of  the  articular  cavity,  and  prevents  the  head  of  the  humerus 
fr")!!!  being  pressfil  up  against  the  acromion  process  when  the  deltoid  contracts, 
^tead  of  formin^r  the  centre  of  motion  in  the  glenoid  cavity.  By  its  passiige 
^otig  the  bicipital  gnjovc  it  assists  in  rendering  the  head  of  the  hiiTiierus  sleady 
t»  the  various  movements  of  the  arm  and  foreann.  To  these  offices  Prof.  Humphry 
ft'lJs  iliat  '"it  assists  the  Supra-  and  Infra-spinatus  muscles  to  cause  the  head  of  tlie 
htunorus  to  revolve  in  the  glenoid  eavitv  when  the  ami  is  raised  fn>m  the  side,  and 
"iM  it  Lnlds  the  bead  of  the  humerus  finnly  in  contact  with  the  gleni>id  cavity,  and 
prevents  its  slipping  over  the  lower  edge  of  the  cavity,  or  being  displaced  by  the 
*plion  of  tlie  Latissimns  dorsi  and  Fectonilis  major  when  the  arm  is  raised  iVom  the 
**w»  as  in  climbing  antl  many  other  movenienis." 

V.  Elbow-joint. 

The  Elbow  is  a  ginghfrnuB  or  hinge-joint.  The  bones  entering  into  its  forma^- 
^on  arc  the  trochlear  surface  nf  the  himifnis,  which  is  received  in  the  greater  sig- 
tuoul  cuvitv  of  the  ulna,  and  admits  of  the  movements  peculiar  to  this  joint,  those 
of  flexion  and  extension,  whilst  the  rup-shape<l  depression  on  the  head  of  the  radius 
*tticuUte8  with  the  lesser  or  radial  heail  of  the  humerus,  and  the  circumference  of 
"■ft  bead  of  the  radius  with  the  lesser  sigmoid  cavity  of  the  uinu,  allowing  of  tho 

'Seep.  301. 
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>veincnt  of  rotation  of  tho  radius  on  the  ulna»  the  chief  action  of  the  superior 
ratlio-ulnar  iirtiL-ulatioii.  [For  the  angle  formed  at  the  elbow  between  the  arm  and 
forearm,  see  p.  242.]  The  articular  surfaces  are  covered  with  a  thin  layer  of 
tilage  and  connected  together  by  the  following  ligaments : 

Anterior.  Intemiil  Liitfral. 

Posterior.  External  Lntenil. 

The   orbicular   ligament   of  the    upper    radio-ulnar   articulation    must   also 

reckoned     among     the     1  igainents     of     t 
Fio.  254.  elbow. 

The  Antetnor  Ligament  (Fig.  254) 
a  broad  and  thin  tibrous  layer  which  cov 
the  anterior  surface  of  the  joint.  It  is  ai 
tacheii  to  the  front  of  the  internal  conilyle 
and  to  the  front  of  the  humerus  iraiuediateljp 
above  the  c-oronoid  fossa;  below,  to  the  aiM 
t^rior  surface  of  the  coronoid  process  of  th? 
ulna  ami  orbicular  ligament,  being  contio- 
uous  on  each  .side  with  the  hitenil  ligaments. 
It8  superticial  oblique  fibres  pass  from  the 
inner  condyle  of  the  humerus  outward  to  the 
orbicular  ligiiment.  The  middle  fibres,  v 
tical  in  direction,  pass  from  the  upper 
of  the  coronoid  depression,  and  Ivei'ome  parti 
blcnde<l  with  the  precetling,  but  uininly  i 
sertcil  into  the  auterior  Burface  of  tlic  co 
noid  pi-ocesfl.  A  third  or  transverse  8t»t  i 
terftects  these  at  right  angles.  This  ligatoe 
is  in  relation  in  front  with  the  BrarhiaJis 
ticus:  behind  with  the  synovial  membrane^ 
The  Posterior  Ligament  (Fig.  2;j.'»)  is 
ihin  and  Ich><k>  membmiious  fold  atluch 
above  to  the  lower  end  of  the  humerus, 
immetliatelv  al>ove  the  olecranon  fo^sa; 
low  to  the  margin  of  the  olecranon.  1 
aupei'Rcial  or  trnnsverso  fibres  pass  lietw 
the  adjacent  margins  of  the  olecranon  fiww 
The  dee|ier  portion  conf*i>*t}*  of  vertical  fibres 
which  pass  from  the  upper  i^art  of  ibe  ole- 
cranon foiitsji  to  the  margin  of  the  olecninon. 
This  ligament  is  in  relation  Wiind  with  th 
tendon  f»f  ibe  Triceps  and  the  Anconeus; 
front  with  the  synovial  membrane. 
The  Internal  Lateral  Lierament  (Fig.  254)  is  a  thick  triangular  band 
sisting  of  two  distinct  portions,  an  auierior  and  a  posterior.  The  anterior  p^»rtion^ 
directeti  obliquely  forwani,  is  attached  above,  by  its  ajwx,  to  the  front  part  of  t 
internal  condyle  of  the  humerus,  and  below,  by  its  broad  base,  to  the  inner  niarg 
of  the  coronoid  process.  The  jyosterior  portion^  also  of  triangular  fonn,  is  attach 
above,  by  its  iipcx,  to  the  lower  and  back  part  of  the  internal  condyle;  below 
the  inner  margin  of  the  olecranon.  Thi.s  ligament  is  in  relation  internally  with  t 
Triceps  and  Flexor  carpi  ulnaris  muHcles  and  the  ulnar  nerve. 

The  External  Lateral  Ligament  (Fig.  25;"))  is  a  short  and  narrow  fibrous  fas- 
ciculus less  distinct  than  the  internal,  attached  above  to  a  depression  below  th 
external  condyle  of  the  hinnerus;  below  to  the  orbicular  ligament,  some  of  its  m 
posterior  fibres  parsing  over  thjit  ligament  to  be  inserted  into  the  outor  margin 
the  ulna.     This  ligament  is  intimately  blended  with  the  tendon  of  origin  of  the 
Supinator  brevis  muscle. 


Left  Etbow-)iilnt,  ^ItuMtiut  auierior  and  lutemal 
lltfanit'iitA. 
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Tbe  synovial  membrane  is  very  extensive, 
articular  surface  of  the  humerus  an*l  lines  the 
coronoid  and  olecranon  foss&d  on  that  bone ;  from 
these  points  it  is  reflected  over  the  anterior,  pos- 
terior, and  lateral  ligaments,  and  forms  a  pouch 
between  the  lesser  sigmoid  cavity,  the  internal 
««rtace  of  the  orbicular  ligament,  and  the  circum- 
ference of  the  head  of  tlie  mdiua. 

The  Mu9vle9  in  relation  with  the  joint  are — in 
front,  the  Brachials  amicus;  behind,  the  Triceps 
and  Anconeus;  externally,  the  Supinator  hrevis 
and  the  common  tendon  of  origin  of  the  Extensor 
muscles  ;  inlernitlly,  the  common  tendon  of  origin 
of  the  Flexor  luuscles  and  the  Flexor  carpi  ulna- 
ri*  vfith  the  ulnar  nerve. 

The  Arteries  supplying  the  joint  are  derived 
from  the  com muuiiTU ling  branches  between  the 
superior  profunda,  inferior  profunda,  and  anasto- 
motic branches  of  the  brachial  with  the  anterior, 
posterior,  and  interosseous  recurrent  branches  of 
tlienlnar  and  the  recurrent  branch  of  the  radial. 
These  vessels  form  a  complete  chain  of  inoscula- 
tion ai'ound  the  joint. 

The  iVir»v«  are  dcrive<l  from  the  ulnar  as  it 
pwdes  between  tbe  internal  condyle  and  the  ole- 
cranon, and  n  few  filaments  from  the  musculo- 
vutaue«>us. 

AiTIoxt?. — The  elbow-joint  comprises  three 
diffiircnt  portions — viz.  the  joint  between  the 
alna  and  humonis,  that  between  the  head  of 
thi^  r»diuH  and  the  humerus,  and  the  su|>crior 
radio-uhmr  articulation,  described  below.  All 
tLi«se  articular  surfaces  are  invested  by  a  coni- 
mmi  svTioviid  ujembrane,  and  the  movemeutjs  of  the  whole  joint  should  be  studied 


Led  Llb>i«->>iiii,kli<>uin^  ^intciioc «ud 
exlLTiuil  Uguuii-uU. 
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mUirough  ihi*  EtbowjoUit  iti  exienslon  ^Fftr.2^>  And  flexion  rf1g.2^7>:  B.tcndoii  of  blcepn;  r,  tvnoflAl 

buna  over  olecranon  i  Hcnle\.] 

***S^hor.     Tbe  combination  of  the  movements  of  flexion  and  ext^^nsion  of  the  fore- 
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arm  with  those  of  pronation  and  supination  of  the  hand,  which  ift  ensured  by  the  two 
being  performed  at  the  same  joint,  is  eesential  to  the  accuracy  of  the  various  minute 
niuvenicnis  of  the  hand. 

The  portion  of  the  joint  between  the  ulna  and  humerus  is  a  simple  hinge-joint^ 
and  allows  of  mnvements  of  flexion  and  extension  only.  The  shape  of  the  trochlear 
surface  of  the  huinerus,  with  it.s  prominence>»  and  ilepressions  accurately  adapted  to 
the  opposing  surfaces  of  the  olecranon,  prevents  any  lateral  movement.  In  the  orili- 
nury  position  assumed  by  the  Inniienis  when  restiiig  on  the  prominent  internal  con- 
dyle this  direct  movement  of  flexion  cnrries  tlic  hand  inward  towani  the  chest  and 
mouth.  Fhjrion  is  produced  by  the  action  of  the  Biceps  and  Binichialis  anticus, 
assisted  by  the  muscles  arising  fi-om  the  internal  condyle  of  the  humerus  and  the 
Supinator  longus ;  cxtenmon^  by  the  Triceps  and  Anconeus,  aAsiste<l  by  the  extensors 
of  the  wrist  and  by  the  Extensor  communis  digitorum  and  Extensor  minimi  digiti. 

The  joint  between  the  head  of  the  radius  and  the  eapitclluni  yn-  radial  bead  of 
the  humerus  is.  an  artbrodial  joint.  The  bony  surfaces  would  of  themselves  consti- 
tute an  euarthrosis,  and  allow  of  movemenl  in  all  directions,  were  it  not  for  the 
orbicular  ligament  by  which  the  head  of  the  radius  is  bound  down  firmly  to  iho 
sigmoid  cavity  of  the  ulna,  and  which  prcvent,s  any  separation  of  the  two  bones 
laterally.  It  is  to  the  same  ligauu^nl  thnt  the  bend  of  the  radius  owes  its  security 
from  dislocation,  which  would  otherwise  constantly  occur  as  a  consequence  of  the 
shallowness  of  the  cup-like  surface  on  the  liead  of  the  radius.  In  fact,  but  for  thia 
ligament  the  tendon  of  the  biceps  would  be  liable  to  pull  the  head  of  the  radius  out 
of  the  joint.'  In  complete  extension  the  head  of  the  radius  glides  so  far  back  on 
the  outer  condyle  that  its  edge  is  plainly  felt  at  the  back  of  the  joint. 

In  combination  with  any  position  of  flexion  or  extension  the  head  of  the  radius 
can  be  rotated  in  the  upper  radio-ulnar  joint,  caiTving  the  hand  with  it.  The  hand 
is  articulated  to  the  lower  surface  of  the  radius  only,  and  the  concave  or  sigmoid 
surface  on  the  lower  end  of  the  mdins  travels  rounil  the  lower  end  of  the  ulna- 
The  latter  bone  is  excluded  from  the  wrist-joint  (as  will  be  seen  in  the  sequel)  by 
the  triangular  fibro*cartilage.  Thus,  rotation  of  the  head  of  the  mdius  round  nu 
axis  which  passes  through  the  external  condyle  of  the  huuienis  imparts  circular 
movement  to  the  hand  through  a  very  considerable  are.  If  it  is  necewary  to  turn 
the  hand  upward  and  downward  without  ohnnging  it.s  place  (as  in  using  a  cork- 
screw), this  cirt-ular  movcnu-nt  is  obviated  by  rapid  instinctive  compensating 
changes  in  the  position  of  the  elbow. 

r\Ir.  Henry  .Morris  { Anatomy  of  the  Jxnnti)  has  cal]e<l  attention  to  the  fact  that 
the  numei-us  and  ulna  often  act  as  one  rigid  rod,  which  he  calls  the  "  humero-ulnar 
shaft."  By  its  rotation  at  the  shoulder  it  materially  adds  to  the  range  of  rotation 
of  the  hand,  which  would  othei-wise  he  limited  strictly  to  that  of  the  radius  on  the 
ulna.  Besides  this,  as  lie  notes  espeoiully,  it  has  bc»en  entirely  overlooked  that  this 
"  humcro-ulnar  shaft"  when  the  hand  is  fixed  also  rotates  ai*  a  whole  on  the  head. 
of  the  radius  as  a  centre,  thus  adding  to  the  mobility  of  the. shoulder.  This  action 
is  well  seen  in  vaulting,  or  in  wulkitig  round  a  chair  while  one  hand  is  firmly  fixed 
on  itis  back.  The  muscles  which  rotate  the  humerus  will  also  rotate  the  ulnar  por- 
tion of  this  humero-ulnar  shaft;  and  some  of  the  muscles  which  rotate  the  radius 
will,  when  the  hand  is  fixed,  have  the  reverse  action  on  the  ulna,  and  through  it  oa 
the  humerus.] 

VI.  Radio-ulnab  Articulations. 
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The  articulation  of  the  radius  with  the  ulna  is  effected  by  ligaments  which  con- 
nect together  both  extremities  ils  well  as  the  shafts  of  these  hones.  They  may, 
consequently,  be  subdivided  into  three  sets:  1,  The  superior  radio-ulnar,  which 
is  a  portion  of  the  elbow-joint;  2,  the  middle  radio-ulnar;  and,  3,  the  inferior 
radio-ulnar  articulations. 

'  Ilumphry^  op,  eU-t  p.  419. 
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^^P  1.    SUPKRIOK    RAD](>-ia.NAU    AhTICI:  LATION. 

F    This  articulation  is  a  latent!  ^\\\^\\\\\x»(diarthrodia  rotatoria).    The  bones  enter- 
ing into  ibi  r>nuatiori  are  the  inner  Hide  uf  the  circumference  of  the  head  of  the  nidius 
ialing  vrithin  the  le«Her  Hijimoid  cavity  of  the  ulnn.    These  Burfaces  are  covered  with 
ilagc.  and  invested  with  a  duplicature  of  synovial  membrane  continuous  wiih  tliat 
which  line>!  the  ellHtw-joint.      lu  only  lijjjiuient  i.s  the  annular  or  »rhirular. 

The  Orbicular  Lig-ament  (Fig.  :2r>5)  is  a  strong,  flat  hand  of  ligiuncntous  fibrea 
birh  surrounds  the  head  of  llie  radiu.s  and  retnins  it  in  firm  connection  with  tlie 
r  sigmoid  cavity  of  the  ulna.  It  forms  nhoiit  four-fifths  of  u  Hlinms  ritip 
tftcbed  by  each  end  to  the  e.Mreniities  of  the  lesser  sitruioid  cavity,  and  is  broader 
the  upper  part  of  its  circumference  than  below,  by  which  means  the  heiid  of  the 
ius  ii»  more  securely  held  in  its  jiosition.  \\s  outer  Burfavc  is  ptreii^thened  by 
e  external  lateral  liguuienr  of  the  elbow,  and  affonls  orij^jin  to  part  of  ihc  Supinator 
revift  niuselc.  Its  innur  nurfarc  is  smooth  and  lined  by  synovial  nuMiibrane. 
Actions. — The  movement  which  takes  place  in  this  articulation  is  limited  to 
linn  of  the  head  of  the  radius  within  the  orbicular  ligament  and  upon  the  lesser 
gmoid  cavity  of  the  tdna,  rotation  foward  being  called  pronation;  rotation  back- 
ard,  mpinatiov,  »Sii  pi  nation  is  performed  by  the  Bicefis,  Supinator  l>revis,  and 
Sapinatur  lontrus^  assisted  to  a  slight  extent  by  the  Extensor  nuiscU**  of  the  thumb, 
Tnjn&tion  \&  performed  by  the  Pronator  i-adii  teres  and  the  Pronator  <|uadratus. 

2.  Middle  Radio-ulnar  Articulation. 
The  interval  between  the  shafts  of  the  radius  and  ulna  is  (Kcupicd  by  two  liga- 

Oblique.  Interosseous. 

The  Oblique  or  Round  Lierament  (Fig.  2.54)  is  n  small,  round  fibrous  cord 
>liich  exieuds  obiitpiely  downward  and  outward  from  the  tubercle  <tf  the  ulna  at 
the  bjuie  of  the  coronoid  process  to  the  nidius  a  little  below  the  bicipital  tuberosity. 
fibres  run  in  the  opposite  direction  to  those  of  the  interosseous  ligament,  and  it 
to  be  placed  as  a  substitute  for  it  in  the  up])er  part  of  the  interosseous  inter- 
Thift  ligament  is  sometimes  wanting. 
The  Interoseeous  Membrane  fwhicli  acts  as  a  li;rament]  is  abroad  and  thin  plane 
aponeurotic  fibres  <lescendin^  obliquely  downward  and  inward  froni  the  interosseous 
igenii  the  mdius  to  that  on  the  ulna  [and  so  supports  the  humero-ulnar  shaft  when 
thf  weight  comes  on  the  hand].     It  is  deficient  above,  couinieneing  about  an  inch 
wtiejith  the  tubeirle  of  tlie  radiu-s,  is  bnmder  in  the  middle  than  at  either  e.vtremity, 
«tiil  presenL*  an  oval  aperture  just  above  its  lower  margin  for  the  passage  of  the  ante- 
not  iDlerosseous  vessels  to  the  back  of  the  forearm.    This  ligament  serves  to  connect 
ik' bones  and  to  increa'^  the  extent  of  surface  for  the  attachment  of  the  deep  mus- 
«:l€n.   Between  its  u|)))er  border  and  the  ohru|ue  ligament  an  interval  exists  tlirough 
^Hirli  the  posterior  interosseous  vessels  piuis.     Two  or  three  fibrous  bands  are  <x'ca- 
•iimally  found  on  the  posterior  surface  of  this  membi'ane  which  des<*cnd  obliquely 
^1  tlie  nlna  toward  the  radius,  and  which  have,  consequently.  «  direction  e  >nirarv 
V'thai  nf  the  other  fibres.    It  is  in  relation  \u  front  by  its  upper  three-fourths  with 
»••  Flexor  longus  poUicis  on  the  outer  side.  an<l  with  the  Flexor  profundus  digitorum 
"titlie  iuner,  lying  uj)on   the  interval  between  which  are  the  anterior  interosseous 
^iTOfla  and  nerve:  by  its  lower  fourtli,  with  the  Pronator  quadratus ;  hrhindy  with 
^  Supinator  brevis,  Extensor  ossis  metacarpi  pollicis.  Extensor  primi  iniernodii 
fttllicis,  Extensor  secundi  internodii  ])olHcis,  Extensor  indicis;  and,  near  the  wrist, 
Vitk  the  anterior  interosseous  artery  and  posterior  interosseous  nerve. 

3.  Inferior  Radio-ulnar  Articulation. 

This  is  a  lateral  ginglymua  {diarthrodia  rotatoria)  formed  by  the  bead  of  the 
"Itn  received  into  the  sigmoid  cavity  at  the  inuer  side  of  the  lower  end  of  the  radius. 
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The  articular  surfaces  are  covered  by  a  thin  layer  of  cartilage  and  connected  together 
by  the  following  ligaments : 

Anterior  Radio-ulnar. 
Posterior  Radio-ulnar. 
Triangular  Interarticular  Fibro-cartilage. 

The  Anterior  Radio-ulnar  Ligament  (Fig.  :258)  is  a  narrow  band  of  fibres^ 
extending  from  the  anterior  margin  of  the  sigmoid  cavity  of  the  radius  to  the  ante- 
rior surface  of  the  lioiid  of  the  ulna. 

The  Posterior  Radio-ulnar  Ligament  (Fig.  259)  extendi;  between   similar 
points  on   the  |>osrorior  .siirfare  of  the  articulation. 

The  Triangxdar  Fibro-cartilag-e   (Fig.    -60,   p.    339)  is   placed   ti-ansverv,^ly 
beneath  the  head  of  the  nhm,  binding  the  lower  end  of  this  bone  and  radius  6rmly 

Fio.  258. 
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Ligameuta  of  Wrl«t  »nd  Hand,  anterior  view. 


together.     Its  circumference  is  thicker  than  its  centre,  which  is  thin  and  occasion^ 
ally  perforated.     It  is  attached  by  it,<i  apex  to  a  depression  which  separates  the  sty-  ■ 
loid  process  of  the  ulna  from  the  head  of  that  bone,  and  by  its  base,  which  is  thin,  ^ 
to  the  protninont  edge  of  the  radius,  which  separates  the  sigmoid  cavity  from  the 
carpal  articulating  surface.     Its  latenil  nmrgins  are  united  to  the  ligaments  of  the 
wrist-joint.     Its  upper  nurfitce,  smooth  and  c<jncave,  articulates  with   the  bead  of 
the  ulna,  forming  an  arthro<Ual  joint;   its  uwlrr  nu-rfat'e^  also  concave  and  smooth* 
forms  part  of  the  wrist-joint  and  articulates  with  the  cuneifonn  bone.     Both  surfaces 
are  lined  l)y  a  synovial  nieml>ranc — the  upper  surfiwe  by  one  pec^utiar  to   the  radio- ^ 
ulnar  articulation,  the  under  surface  by  the  synovial  membrane  of  the  wrist.  f 

The  synovial  membrane  (Fig.  2*M))  of  this  articulation  h;is  been  called,  from 
its  extreme  looseness,  the  mftnbrana  sacriformta  ;  it  extends  horizontally  inward 
between  the  head  of  the  ulna  and  the  interarticular  fibro-cartilage.  and  upward 
between  the  radius  and  the  ulna,  forming  here  a  very  loose  cul-de-sac.  [This  laxity 
of  the  synovial  membrane  is  necessary,  in  consequence  of  the  large  range  of  move- 
ment in  pro-  and  supi-nation.]  The  ((uiintity  of  synovia  which  it  contains  is  usually 
considerable.  When  the  fibro-cartilage  is  perforated  the  synovial  membrane  is  cou-, 
tinuous  with  that  which  lines  the  wrist. 
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Actions. — The  urangement  in  the  inferior  radio-uluar  articulation  tfijust  the 
revei9e  of  that  between  the  two  bones  above:  motion  is  lituited  to  rotation  of  the 
radius  round  the  bead  of  the  ulna,  rotation  forward  bein^  termed  pronatiuii,  roUition 
backward  BUpbiation.     In  pronation  tlio  sigmoid  cavity  glides  forward  on  tlie  artic- 

Fio.  250. 


Liguneiiu  of  Wrist  ttml  Hand,  purtvrlur  view. 


Omtjtal   Arti«^ 


I       rua.1-  edge  of  the  ulna:  in  su])inati<m  it  rolls  in  the  op]*osite  direction,  the  extent  of 
I       "ie*»€  movements  being  limited  by  the  anterior  and  posterior  ligaments.    It  will  thus 
be  s«en  that  in  pronation  and  supination  of  the  foreann  and  hand  the  radius  deMcrilie;^ 
•  ft^^ment  of  a  cone,  the  axiy  of  which  extends  from  the  centre  of  the  head  of  the 
""liua  to  the  styloid  process  of  the  ulna.* 

vn.  Radio-cabpal  oe  Wrist- joint. 

The  Wrist  is  a  condyloid  articulation.    The  pariii  enterin^r  into  it»  formation  are 

"*<^  lowrer  end  of  the  radius  and  under  surface  of  the  triangular  internrticular  fibro- 

*^**^ilage,  which  fonn  together  the  receiving  cavity,  consisting  of  a  transvei>*ely  ellip- 

neal  concave  surface,  and  the  scaphoid,  semilunar,  and  cuneiform  bones,  which  form 

tho  rondyle.    The  surface  of  the  radius  is  subdivided  into  two  parts  by  a  line  extend- 

"*8  from  before  backward;   and  these,  together  with   the  internrticular  cartilage, 

lortn  three  facets,  one  for  each  carf)al  bone.     The  three  carpal  bones  are  connecleil 

together,  and  form  a  convex  surface  which   is  received  into  the  concavity  above 

^^ntioDed.     All  the  bony  surfaces  of  the  articulation  are  covered  with  cartilage, 

■^d  connected  together  by  the  following  ligaments : 

[The  lower  end  of  this  oxb  is  rather  the  centre  of  the  head  of  the  nlnu,  and  if  pr«>loneed  would 

P***  throujili  Ujc  riiiK- tinker.     "  The  head  <»f  the  mditie  is  wo  dirtpntwt]   in  reluliitn  lo  tlie  f^ipnioid  i  av- 

f  k  ^*  lower  extreraily  that  the  axis  of  the  former,  if  pmlon^eil  downwnrrl,  falls  upon  the  *fntre 

0"  the  circle  of  which  the  latter  is  a  &«7nent"  {Ward)~a  necesHity,  in  fact,  if  the  heaa  of  the  rudiiw 

"fixed.] 

^ntil  recently  it  has  hecn  almottt  nniversullr  tnii^ht  that  in  rotation  it  Ib  the  radiuR  which 
I^k  **  *°^  *^*^  nlna  whieh  remains  at  rewt.  Pnifcflth-r  Heiberg  of  Christinnia  has,  however,  come 
*^ 'oe  TOiichision  that  the  "  rotation  of  the  forearm  is  due  to  the  combine<I  and  coroplenientary  move- 
J*"'*  of  the  iwit  Ixinea,  l>fith  uf  which  rolHle."  Though  this  is  prolmlily  not  the  cMtL,  there  itt  no 
^^"U'H  tlint  ihf  lower  end  of  the  ulna  ie  not  Htationary.  hut  rmderuoes  n  certain  amoiini  of  lateral 
oiov^nicnt  linring  the  acts  of  pn>n:i(i(Mi  and  siipinntion  of  the  fnrearm.  Dr,  (athcarl  Itelieves  thai 
uni  irtorenicnl  lakes  place  priiiripallv  at  tlie  tthoulder-ioint.  (See  Juunud  of  Anuioiny  and  PhytiologUt. 
♦<»»-iix.ParlsII.,  Ut«"llV.)       • 
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External  Lateral. 
Internal  I  lateral . 


Anterior. 
Posterior. 


laa- 


The  External  Lateral  Ligument  {nnlio-atrpal)  (Fip.  25S)  extends  from  tn< 
euramit  of  the  irtyloi*]  |ivoce.ss  of  the  rarlius  to  the  outer  side  of  the  sraphoi<l,  ^oom 
of  its  fibres  being  prolonjjed  to  the  trapezium  iiud  annuliir  ligament.  J 

The  Internal  Lateral  Ligrament  (id no-carpal)  is  a  rounded  cord  attaoheiL  abov9 
to  the  extremity  of  the  styloid  process  of  the  ulna,  and  dividing  below  into  two  fas- 
ciculi, which  are  attaehed,  one  to  the  inner  side  of  the  cuneiform  bone,  the  other 
the  pisiform  bone  and  annular  ligament. 

The  Anterior  Ligament  is  a  broad  membranous  band  consisting  of  three 
ciculi  atta<.'hed,  above,  to  llie  nnlerior  margin  of  the  lower  en*!  of  the  radius, 
styloid  process,  and  the  ulna;  itH  fibres  pass  downward  and  inward  to  be  insertet: 
into  the  palmar  surface  of  the  scaphoid,  semilunar,  and  cuneiform  bones,  Rtme  of 
the  fibres  being  continued  to  the  os  magnum.  In  addition  to  thi^  broad  membrane 
there  is  a  distinct  rounded  fasciculus.  sup(?rficial  to  the  rest,  which  fu^wses  from  th^ 
base  of  the  styloid  process  of  the  ulna  to  the  semilunar  and  cuneifonn  bones.  Thii 
ligament  is  perforated  by  numerous  aperture;*  for  the  piu*sage  of  vessels,  and  is  it 
relation,  in  front,  with  the  tendons  of  (he  Flexor  profundus  digit,>rum  and  FlexQj 
longus  pollicis ;  behind,  with  the  synovitd  membrane  of  the  wrist-joint.  [This  li^ 
ment  ha^  an  important  bearing  in  producing  the  deformity  of  rolles'  fracture,^ 
has  been  shown  by   IMcher.*!  I 

The  Posterior  Ligrament  (Fig.  2o9),  le8s  thick  and  strong  than  the  anterior,  u 
attached  above  to  the  posterior  border  of  the  lower  end  of  the  radius ;  its  fibree 
pass  obliquely  downward  and  inward  to  be  attached  to  the  dorsal  8ui*face  of  till 
scaphoid,  semilunar,  and  cuneifonn  bones,  being  continuous  with  those  of  the  dof^ 
aal  carpal  ligiimeut^s.  This  ligament  is  in  relation  behind  with  the  extensor  tendoiu 
of  the  fingers :  in  front  with  the  synovial  membrane  of  the  wrist 

The  synovial  membrane  (Fig.  260)  lines  tfie  under  surface  of  the  triangu! 
interarticular  fibro-cartihige  above,  and  is  reflecteil  on  the  inner  eurface  of  1 
ligaments  just  described. 

RELATI0X.S. — The  wrist-joint  is  covered  in  front  by  the  tlexor,  and  behind  bj( 
the  extensor  tendons;  it  is  also  in  relation  with  the  radial  and  ulnar  arteries.  , 

The  Artenen  supplying  the  joint  are  the  anterior  and  posterior  carpal  brancM 
of  the  radial  and  ulnar,  tlie  anterior  and  posterior  interosseous,  and  some  aacendii]i| 
branches  from  the  deep  palmar  arch. 

The  Nt'?i^es  are  derived  fi*om  the  ulnar  and  posterior  interosseous. 

Actions. — The  movements  permitted  in  this  joint  are  flexion,  extension,  abd 
tion,  adduction,  and  circumduction.  It  is  totally  incapable  of  rotation.  Its  acti 
will  be  further  stnilie^l  with  those  of  the  carpus,  with  which  they  arc  combined. 

VUl.  Articulationb  of  the  Oarpus. 
These  articulations  may  be  subdividetl  into  three  sets: 

1.  The  Articulations  of  the  Fii-st  Row  of  Carpal  Bones. 


i 


The  Articulations  of  the  Second  Row  of  Carpal  Bones. 
The  Articulations  of  tht»  Two  Rows  with  each  other. 


1.  Aktici'lations  of  the  FiKST  Row  OF  Carpal  Bones. 

These  are  arthrodial  joints.     The  articular  surfaces  are  covered  with  cai 
and  connected  together  by  the  following  ligaments: 

Two  Dorsal.  Two  Palmar- 

Two  Interosseous. 

The  Dorsal  Ligraments  are  placed  transversely  behind  the  bones  of  the  fii 
row ;  they  connect  the  scaphoid  and  semilunar  and  Ihe  semilunar  and  cuneiform. 

'  N.  Y.  Mat  Record,  July  27,  1878. 
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^^  The  Palmar  Li^amente  connect  the  scaphoid  and  semilunar  and  the  semilunar 
^Knd  cuneiform  bones ;  they  are  less  strong  than  the  dorsal,  and  placed  very  deep 
^Bnder  the  anterior  lijrainent  of  the  wrist. 

^■^The  InteroeeeouB  Ligaments  (Fig.  260)  ai'e  two  narrow  bundles  of  fibrous 
^t^lssm*  foniicrtin^  the  semilunar  bone  on  one  side  with  the  soajilKtid.  on  the  other 
ifcitli  the  eunt'if'orm.  They  are  on  a  level  with  the  Hiperior  surface?  of  these  hones, 
i(i  do.se  the  upper  pari  of  the  inters]iaoes  between  them.  Their  upper  surfaees 
emooih,  an<l  fonii  with  the  bones  the  convex  articular  surface  itf  the  wrist-joint. 
The  articulation  of  the  pisiform  with  the  cuneiform  is  pmvided  with  a  sepnrate 
ovittl  merahmne  protected  by  a  thin  capsular  ligament.  There  are  al^o  two 
n!»  fibmns  fnsriculi,  which  connect  this  bone  to  the  unciform  and  the  base  of 
fiflb  nietacar|»:d  bone  (Fig.  258). 

2.   Articulations  of  the  Skcond  Row  of  Carpal  Bones, 

These  are  also  arthrodial  joints.      The  articular  surfaces  are  covered  with  carti- 
ige.  and  connected  by  the  following  ligaments  : 

Three  Dorsal,  Three  Palmar. 

Three  Interosseous. 

The  three  Dorsal  Ligaments  extend  transversely  from  one  bone  to  another  on 
dorsal  surface,  connecting  the  trapezium  with  the  trajn^zoid,  the  trapezoid  with 
Oft  niapnum.  and  the  os  magnum  with  the  unciform. 
Tlie  three  Palmar  Ligramente  have  a  similar  arrangement  on  the  palmar 

iriace. 
The  three  Interosseous  Ligaments,  nnu-h  thicker  than  those  of  the  first  row, 
placed  one  between  the  os  magnum  and  the  uncifonu,  a  second  between  the  08 

ka^'nuni  and  the  trapezoid,  and  a  thini  between  the  trapezium  and  trapezoid.     The 
of  these  is  much  the  strongest,  and  the  third  is  sometimes  wanting. 


ARTICrLATIONS  OP  THB   TwO    R0W8   OF   CARPAL  BONKS   WITH    EACH    OTHEB. 

The  articulations  between  the  two  rows  of  the  carpus  consist  of  a  kind  of  enar- 
dial  joint  in  the  middle,  formed  by  the  reception  of  the  head  of  the  os  magnum 
»to  a  cavity  formeil  by  the  scaphoid  and  semilunar  bones,  and  of  an  arthrodial 
lint  un  each  Mde,  the  outer  one  formetl  by  the  articulation  of  the  ycaphnid  with 
ieirapt'zium  and  tra|)ezoid,  the  internal  one  by  the  articulation  of  the  cuneiform 
li  nncifonu.  The  articular  surfaces  are  covered  by  a  thin  layer  of  cartilage,  and 
mnci'ted  by  the  following  ligaments: 

Anterior  or  Palmar.  External  Lateral. 

Posterior  or  Dorsal.  Internal  Lateml. 

le  Anterior  or  Palmar  Ligaments  consist  of  short  fibres  which  pass,  for  iho 
irt,  fnmi  the  paltuar  suHare  of  the  bones  of  the  first  row  t<j  the  front  of  the 
ttia<:nuni. 

The  Posterior  or  Dorsal  Ligaments  consist  of  short,  irregular  bundles  of  fibres 
ing  bH^veen  the  bones  of  the  first  and  second  row  on  the  dorsal  surface  of  the 

HIS. 

*he  Lateral  Ligaments  are  very  abort;  they  are  placed,  one  on  the  radial,  the 
OD  the  ulnar.  Hide  of  the  caroms;  the  former,  the  stronger  and  more  distinct, 
ting  the  ncajdioid  and  trajK'zium  bonew :  the  latter,  the  cuneiform  and  unci- 
thev  arc  continuous  with  tlie  lateral  li*^ann'nt.«  of  tlie  wrist-joint. 
The  Common  Synovial  Membrane   of  the   Carpus  i^  very  extensive;    it 
aes  from  the  under  surface  of  the  scaphoid,  semilunar,  and  cuneiform  bones  to 
uf  *'ioe  of  the  bones  of  the  second  row.  sending  u]»ward  two  prolongations 

»w*<  Lphoid  and  semilunar  and  the  semilunar  and  cuneiform,  sending  down- 

fd  three  prolongationa  between  the  four  bones  of  the  second  row.  which  are 

2J 
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further  continued  downward  into  the  car(>o-metacarpul  joints  of  the  four  inner  me 
carpal  Lonos,  and  hIso  for  a  short  distiince  hctween  the  metanirpal  hones.  There 
a  st'piirate  nynovial  membrane  between  the  piriform  uud  rmirifoim  bones. 

AcTlo.xs. — The  articulation  of  the  hand  ami  wrist,  coiisidere<i  as  a  whole,  is 
divided  by  Meyer'  into  thi*ee  {rnrts;  1.  The  radius  and  the  triangular  cartilase;  2, 
the  hand  proper — viz.  the  metaeurpal  hones  with  the  four  carpal  bone3  on  which 
they  arc  supported,  the  trapezium,  trapezoid,  o.s  magnum,  and  unciform ;  and  3, 
the  mt^nm'UHy  fnruied  by  the  scaphoid,  semilunar,  and  cuueiform,  the  j)isiforui  bon 
having  no  essential  part  in  the  movements  of  the  hand. 

These  three  elements  form  two  joints:  1,  The  anterior,  between  the  hand  ani 
meniscus  (transvei'se  or  mid-carpal  joint,  as  it  may  be  called),  mainly  ginglyninid 
in  chanictt^r;  2,  the  posterior  (wrist-joint  proper),  between  the  meniscus  ana  boncH 
of  t!ie  fupeann,  chiefly  arthrodial.  " 

1.  The  joint  between  the  scaphoid,  semilunar,  and  cuneiform  and  the  second 
row  of  the  carpus  or  mid-carpal  joint  is  made  up  of  three  distinct  portions:  in  the 
centre  the  head  of  the  os  magnum  and  the  superior  surface  of  the  unciform  nriicu- 
late  with  the  deep,  cup-shaped  cavity  formed  by  the  scaphoid  and  semilunar  bones, 
and  constitute  a  sort  of  ball-and-socket  joint.  On  the  outer  side  the  trapezium 
and  tnipezoid  articulate  with  the  scaphoid,  and  on  ihe  inner  side  the  unciform  artic- 
ulates with  the  cuneiform,  forming  gliding  joints.  In  flexion  and  extension  at  the 
mid-carpal  joint,  wiiich  is  ibe  niovemeni  most  freely  enjoyed,  the  trapezium  and 
trapezoid  on  the  radial  side  and  the  unciform  on  the  ulnar  siile  glide  forward  and 
backward  on  the  scaphoid  and  cuneiform  respectively,  while  the  head  of  the  oe 
magnum  and  the  superior  surface  of  the  unciform  rotate  in  the  cup-shaped  cavity 
of  the  scaphoid  and  semilunar.  Flexion  at  this  joint  would  appear  to  be  more  free 
than  extension.  A  very  trifling  amount  of  rotation  is  also  pennitteil,  the  head  of 
the  OS  magnum  rotating  round  a  vertical  axis  drawn  through  its  own  centre,  whd 
at  the  same  time  a  slight  gliding  movement  takes  place  in  the  lateral  joints 

2.  The  articulation  between  the  forearm  and  carpus  is  a  true  condyloid  articul 
lion,  and  therefore  all  movements  hut  rotation  are  pcnnitted.  Flexion  and  exten- 
sion are  the  most  free,  and  of  these  a  gi'eater  amount  of  extension  than  flexion  is 
permitted  on  account  of  the  articulating  surfaces  extending  farther  on  the  dorsal 
than  on  tbe  palmar  aspect  of  the  carpal  bones.  In  this  movement  the  carpal  bones 
rotate  on  a  transverse  axis  drawn  between  the  lips  of  the  styloid  processes  of  tbe 
radius  and  ulna.  A  certain  amount  of  adduction  (or  ulnar  flexion)  and  abduction 
(or  nidial  flexion)  is  also  permitted.  Of  these,  the  former  is  considerably  greater 
in  extent  than  the  latter.  In  this  movement  the  carpus  revolves  upf^n  an  antero- 
posterior axis  drawn  through  the  centre  of  the  wrist.  Finally,  circumduction  ia 
permitted  by  tbe  consecutive  movements  of  adduction,  extension,  abduction,  and 
flexion,  with  intermediate  movements  between  iliem.  There  is  no  rotation,  but  this 
is  provided  for  by  the  supination  and  pronation  of  the  radius  on  the  ulna. 
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IX.  Oarpo-mbtacarpal  Articulations. 
1.  Articulation  oi-'  thk  Mlitacarpal  Bonk  of  tuk  Tiilmb  with  the 

PEZIUM. 

This  is  a  joint  of  reciprocal  reception,  and  enjoys  great  freedom  of  movement,  on 
account  of  the  configuration  of  its  articular  surfaces,  which  are  saddle-shaped  [tbe 
saddle-shaped  surfaces  of  the  two  bones  being  at  right  angles  to  each  other],  so  that 
on  section  each  bone  appears  to  be  receiveii  into  a  cavity  in  the  other,  according  to 
the  direction  in  which  they  are  cut.  It  has  a  capsular  ligament  and  a  synovial 
membrane. 

The  Capsular  Ligament  is  a  thick  but  loose  capsule  which  passes  from  the 
circumference  of  the  upper  extremity  of  the  metacarpal  bone  to  the  rough  edge 
bounding  tlie  articular  surface  of  the  trapezium;  it  is  thickest  externally 
behind,  and  lined  by  a  separate  gi/fwvial  /th-jnbrane. 

*  Reicben  u.  Du  Bois  Reymond,  ^rcAtV,  1866. 
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^.  Abticulations  op  tub  Mbtacarpal  Bones  of  the  Fingers  with  the 

Carfds. 

The  joints  funned  between  tbe  carpu.s  and  Four  inner  metacarpal  bones  are  con- 
nected togetlicr  by  dorsal,  pulnuir,  anci  iiiterossccMis  ligameuLs. 

The  Dorsal  I^g:ameats,  tbe  strongest  und  most  distinct,  connect  the  carpal  and 
L:K'!;Karial  bones  on  tbeir  dorsal  surface.  The  second  metacarpal  bone  receives  two 
LL-.iiiili — one  from  tbe  inipezium.  tbe  other  from  the  ti'apezoid;  tbe  third  mcta- 
ciir\A\  receive?*  two — one  from  the  trapezoid,  and  one  from  tbe  oj*  ma^jnum  :  tlic 
fourth,  two — one  from  the  os  magnum,  and  one  from  the  unciform;  tbe  fifth  receives 
a  ningte  fasciculus  from  tbe  uucitorm  bone. 

The  Palmar  Ligaments  have  a  somewhat  similar  arrangement  on  llie  pnlmar 
surfuce,  with  the  exception  of  the  third  metacarpal,  which  has  three  ligaments — an 
extenifll  one  from  the  tra[>ezinm,  situated  above  the  sheath  of  the  tendon  of  ihe 
Flexor  carpi  radialis;  a  middle  one,  from  the  os  magnum;  and  an  internal  one. 
from  tbe  unciform. 
^^  The  Interosseous  Ligramente  consist  of  short,  thick  fibres  which  are  limited  to 
^^hce  part  of  the  carpo-metacarpal  articulation  ;  they  connect  the  contiguous  inferior 
^^HDglct;  of  the  os  magnum  and  unciform  with  the  adjacent  surfaces  of  the  third  and 
^Hburdi  metacarpal  tiones. 

^H     The  synovial  membrane  is  a  continuation  of  that  between  the  two  rows  of 
^Btaquil  bones.     Occasionally  the  articulation  of  the  unciform  with  the  fourth  and 
fifth  metacarpal  bones  has  a  separate  synovial  membrane. 

The  synovial  membranes  of  the  wrist  (Fig.  200)  are  thus  seen  to  be  five  in 
namber.  The  firsts  the  memhrana  saeeifomn'if^  passes  from  the  lower  end  of  tbe 
ulna  to  the  sigmoid  cavity  of  the 

ruHiuii,  and   lines  tbe  upper  surface  f  lo.  260, 

of    the    triangular     fibro-cartilagc. 

fThe  second   passes    from   the  lower 

iJ  of  the  radius  antl  interarticular 

flbro-ciirtiiage  above  to  the  bones  of 

llbe  first  row  below.     The  third,  the 

[most  extensive,  passes  between  the 

wtiitigiiods  margins  of  the  two  rows 

itii  rnr|»al  bones — between  tbe  hones 

[of  the  s<<:nnd  row  to  the  carpal  ex- 

(Iremitiea  of  the  four  inner  motacar- 

1*1  Ifonea.     Tbe    fourth  is  l)etwecn 

^e  trapezium    and    the  metacarpal 

^ne  of  the   thumb.     The  Jtffh   is 

fPPtweea  the  cuneiform  and  pisiform 

)tkeB. 

AcTfOSB. — The  movement  per- 
mitted in  the  carpo-metacarpal  ar- 
*»*;'ilaiions  is  lim  i ted  to  a  si igh t 
gliding  of  the  articular  surfaces 
*iixin  cuch  other,  the  extent  of 
j|*'ch  varies  in  the  different  joints. 
*a\ih  tbe  articulation  of  the  meta- 
^^m\  bone  of  the  thumb  with  the 
t^H^'^iiiin  is  the  most  movable,  then 
y"^  filth  metacarpal,   and   then    tbe 

fourth.  Tlie  second  and  third  are  almost  immovable.  In  the  articulation  of  the 
'■^'■t^aqwd  bone  of  tlie  tbumb  with  the  trapezium  the  movements  permitted  are 
"^•^i'»n.  extension,  adduction,  abduction,  and  circumduction. 

[The  movements  of  the  metacarpus  are  thus  seen  to  be  widest  at  the  margins 
»nd  least  in  the  centre.     This,  together  with  the  varied  lengths  and  movements  of 


Vertical  SerHnn  Ihrouirh  the  ArtirnlatloTi^  at  the  Wrirt, 
ebowing  the  live  »yuo\  Ul  nii-iubruncs. 
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the  fingers,  is  very  important  in  adapting  tlu*  hum\  to  grasp  the  many  (liflepcnt-' 
shafteJ  bodies  we  have  to  seize.     We  can  thus  fit  the  liand  to  the  surface  of  a  ball, 
a  cylinder,  etc.,  and  even,  to  some  e>;tent,  to  any  irregular  body. 

Three  very  marked  lines  in  the  pahu  are  produce<l  by  these  moverae-Ut«:  (1) 
that  encircling  the  ball  of  the  thumb ;  (2)  that  runnint;  from  between  the 
thumb  and  forefinger  toward  the  ulnar  border  of  the  hand;  and  (3)  one  running 
from  between  the  fore  and  middle  fingers  to  the  ulnar  border  of  the  hand.     These 


[Fio 


P&lmnf  Hand,  Hbowini;  the  nOntlcmii  of  the  knuckles  Aiirl  the  web  of  the  flnirent.    7*bedotiBbow  ttie[ 

respondins  1*^  the  kiiurklejdlnts.    The  Inten'al  lieiween  the  trnntcvene  abres  of  the  palmNr  fli«ct«  iiitd  ibft^ 
fibres  of  Genly  ^FiK-  321,  p.  451)  extends  frum  the  level  uf  the  knuckles  nearly  to  the  web.— W.  W.  K.] 


last  two  correspond  to  the  knuckle-joints,  and  are  produced  by  their  constant 
flexion.  It  is  very  important  to  note  that  the  web  of  the  fingers  runs  far  beyond 
the  knuckles  (Fig.*2Gl).] 


3.  Articulations  op  the  Metacarpal  Bonks  with  kach  other. 


The  carpal  extremities  of  the  four  inner  raetucarpnl  bones  articulate  with  one 
another  at  each  side  by  small  surfaces  covered  with  cartilage  and  connected  together 
by  di>rM:il,  palmar,  luid  ititoroMseous  li(:;amenU.  ^ 

The  Dorsal  uiid  Palmar  Ligraments  pitss  transversely  fi*om  one  bone  to  nnothe(^| 
on  ttic  doi*>:il  and  palmar  surfuces.     The  Interosseous  Ligaments  pass  between  their 
contiguous  surfacuj*,  just  beneath  their  lateral  articular  facets. 

The  synovial  naembrano  between  the  lateral  facets  is  a  reflection  from  tha^ 
between   the  two  rows  of  carpal  bones. 

The  digitiil  extremities  of  the  nietac4irpal  bones  are  connected  together  by 
narrow  fibrous  band,  the  transverse  ligament  (Fij;.  262),  which  passes  transverseb 
across  their  anterior  surfaces,  and  is  blcn<led  wiili  the  lirraments  of  the  meiacarp 
phalangeal  articulations.     Its  anterior  sitffarf  presents  four  groove*  for  the  pas^i^j 
of  the  ik'xor  tendons.     Its  posterior  surface  bleniis  with  the  ligaments  of  the  meti 
carpo-phnlangeal  articulations. 


X.  Metacarpo-phalanoeal  Articulations  (Pig.  262). 

These  articulations  are  of  the  condyloid  kind,  formed  by  the  reception  of  the^ 
rounded  head  of  the  metacarpal  bone  into  a  sujwrficial  cavity  in  the  extremity  of 
the  first  phalanx.     They  arc  connected  by  the  following  ligaments: 


Anterior. 


Two  Lateiul 
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le  Anterior  Ligaments  {GUnoid 
fihmus  structures  pluced  on  the 
paliuar  tturfuce  of  tlic  jointti  in 
the  intervali!  between  the  Int- 
ern! ligaments,  (o  which  lliej 
»Tc  c«:»nnecte<l ;  tlicy  are  loosely 
QDitcfi  to  the  nietacar[)al  hone, 
but  very  firmlv  to  the  bafie 
of  the  first  phalanges.  Their 
palmar  surface  is  intimately 
blentlod  witli  ihe  transverse 
lipiment,  ronning  a  ;?roove 
for  the  jiaj^sage  of  the  flexor 
tendons,  the  sheath  surround- 
which  is  connected  to 
:h  side  of  the  groove.  By 
leir  deep  siirface  ihev  form 
part  of  the  articular  surface 
hr  the  head  of  the  melacar- 
Jittl  bone,  an<l  are  lined  by  a 
fnovini  memltrane. 

The  Lateral  Lieraments  are 
troDg  rounded  cords  place^i  one 
«ich  si<le  of  the  joint,  each 
?iQg  Attached  by  one  extrem- 
'ftv  to  the  posterior  tubercle  on 
ttbe  eirle  of  the  head  of  the  niet- 
larpal  bone,  ami  by  the  other 
tlio  cnntiguoua  extremity  of 
1*?  |)li!ilanx. 
The  Posterior  Lig-ament 
'*  siifiplifd  by  the  extfiijjor 
tendon  placed  over  the  back 
of  each  joint. 

Actions. — The  movements 
f*i>ich  occur  in  these  joints  are 
Lflwion,  extension,  adduction, 
*Min.iion,  and  circumduction; 
,"»e  latond  movements  are  very  limited. 


Ligaments  of  Cruveilhier)  are  thick,  dense. 


Fr(#.  262. 


CATMAb     klOAMKN 


AntoulitionK  of  the  Pbalrafvi* 


XI.  Articulations  op  the  Phalanges. 

These  are  ginglymus  joints,  connected  by  the  following  ligaments: 

Anterior.  Two  Latei*al. 

ThftajTangeraent  of  these  ligaments  is  similar  tn  that  of  those  in  the  metacarpo- 
phoJtiigeal  articulations;  the  extensor  tendon  supplies  the  place  of  a  posterior  lig- 

Amojjs. — The  only  movements  permitted  in  the  phalangeal  joints  are  flexion 
'ft'i  extension ;  thost*  movements  are  more  extensive  between  the  first  and  second 
I'MnDjnro.H  than  betwct^n  the  second  and  third.  Tlie  movement  of  flexion  is  very 
'^t»»iii(.*rable,  but  the  extension  is  limited  by  the  anterior  and  lateral  ligaments. 


ARTICULATIONS   OF   THE    LOWKK   EXTREMITY. 

.  ^be  Articulations  of  the  Lower  Extremity  comprise  the  following  groups :  I.  The 
"'H^iot.    IL  The  knee-joint.     III.  The  articulations  between  the  tibia  and  fibula. 
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TV.  The  ankle-joint.     V.  The  articulations  of  the  tarsus.     VI.  The  tarso-metatar- 
sal  articulations.     VII.  The  metatarso-phalangeal  articulationa.     VIII.  The 
alations  of  tlic  phalanges. 


I.  Hip- JOINT  (Pig.  263). 


artio-  fl 


This  articulation  is  nn  enarthroiliul  or  ball-and-sockot  joint,  formed  by  the  recep- 
tion of  the  head  of  the  femur  into  the  cup-shaped  cavity  of  the  acetabuhim.  The 
articulating  surfaces  are  covered  with  cartilage,  that  on  the  head  of  the  femur  being 


Fio.  263. 


Left  Hlp-JoInt  Uid  open. 

thicker  at  the  centre  than  at  the  circumference,  and  coverini^  the  entire  surface,  _ 
the  exception  of  a  depression  just  below  its  centre  for  the  ligamentum  tere*;  th»t 
covering  the  acetabuhim  is  tiuioh  thinner  at  the  centre  than  at  the  circumference^ 
It  forms  an  incomplete  cartila;Ti]ions  riiij^  of  a  horseshoe  shape,  deficient  below  and 
in  front,  and  havin;i  in  its  centre  a  circular  depression,  which  is  occupieii  in  the 
recent  state  by  a  mass  of  fat  surrounded  by  synovial  membrane.  The  ligaments 
of  the  joint  are  the 

Capsular.  Teres. 

Ilio- femoral.  Cotyloid. 

Transverse. 

The  Capsular  Ligrament  is  a  strong,  dense,  ligamentous  capsule  embracing  the 
margin  of  the  acetabulum  iibove  and  surrounding  the  neck  of  the  femur  below. 
It.s  upper  eirrumference  is  ailiiched  to  the  acetabulum  two  or  three  lines  external 
to  the  cotyloid  ligament;  but  opposite  to  the  notch  where  the  margin  of  this  cavity 
is  deficient  it  is  connected  with  the  tninsverse  ligament,  and  by  a  few  fibres  to  the 
edge  of  the  obturator  fornmcn.  Its  lower  circnmfi'reticf  surrounds  the  neck  of  thd 
femur,  being  attached  in  front  to  the  spiral  or  anterior  intertrochanteric  line;  above* 


d 


HIPJOINT, 
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^HRoiOilt  of  the  nfH:k  ;  Heliind,  to  the  mulJle  of  the  neck  of  the  bone  about  half 
tn  inch  above  the  j)Osterior  intettrochiinieric  line.     From  this  insertion  the  fibres 

KB   reflected    upwaitj   over  the  neck   of  llie 
nun  forming  a  sort  of  tubular  sheath  which 
end*  with  the  periosteum  and  can  be  traced 
18  inr  a$  the  articular  cartilage.     It  is  nuich 
rker  ar  liie  upper  and  fore  |uirt  of  the  juiut, 
ere  the  greate^it  aujount  of  resistance  is  re- 
ired,  than  below  and  internally,  where  it  i* 
n.  loose,  and  longer  than  in  any  other  part. 
consists  of  two  sets  of  fibres,  circular  and 
gitudinal.       The  circular  fibres   are  most 
ndant  at  the  lower  anil  back  part  of  the 
capsule,  while  the  longitudinal  fibres  are  great- 
t  in  amount  at  the  front  and  upper  part  of 
joint,  where  they  form  distinct  bands  or 
ssorv  ligaments  of  which  the  moat  import- 
t  is  the  iliofemoral.     The  other  accessory 
"band*  are  known  lus  the  pufio-fc morale  passing 
fmin  the  ilio-pectineal  eminence  to  tlie  front 
of  the  capsule;  the  ilio'troi^hantericy  fmra  the 
anterior  inferior  spine  of  the  ilium  to  the  front 
of  the  great  trochanter;   an<l  the  tuchio-rap- 
ar^  passing  from  the  i.schium,  just   below 
e  acetabulum,  to   blend   uith   the  circular 
hrrs  at   the  lower  pjin  of  the  joint.      Its 
xipriial  surface  (Fig.  li47,  p.  818)  is  rough, 
vx'red  by  numerous  muscles,  and  separated 
fmnt  from  the  Psoas  and  II  incus  by  a  syno- 
vial bursa,  which  not  uufre(|ucntly  communi-HiHoint,»bowingUivert«dv.iiganieDt(B!gtaowM 
Catcs  by  a  circular  aperture  with  the  cavity  of 

tile  joiiiu     It  diflei's  from  the  capsular  ligament  of  the  shoulder  in  being  much  leas 
loose  ami  lax,  and  in  not  being  pedbrated  for  the  passage  of  a  tendon. 

The  nio-femoral  Ligament  (Fig.  247,  p.  318,  and  Fig.  264)  is  an  accessory  band 

Fig.  2(S5. 


*  Bip-Joint  laid  op«n  from  ibe  Pelvis,  to  ebow  tbe  Llicuiientum  Teres  pot  on  the  strrtcta  by  mutloo  ot  tho 

Femur  outward. 


11^  fibres  extendinjj  obliquely  across  the  front  of  the  joint ;  it  is  intimately  connect- 
*ith  the  capsular  ligament,  and  serves  to  strentrlhen  it  in  this  situation.      It  is 


«d 


Wiachc'd  above  to  the  lower  part  of  the  anterior  inferior  spine  of  the  ilium,  and, 


344 


ARTICULATIONS. 


i^preadiug  out  into  a  flat  tmngtiliLr  band,  it  is  attached  below  into  the  whole  leu^zth 
of  the  anterior  intertrochanteric  line.    Its  lower  part^  instead  of  foinuing  a  flat  baud,  ^ 
is  sometimes  bifurcated,  and  forms  two  bands,  the  one  of  which  passe*  almost  verii*B 
Ciilly  to  the  lower  part  of  the  intertrochanteric  line,  the  other  obliquely  to  the  upper 
part  of  the  line.     This  arrangomeut  Bigulow  seems  to  regard  aa  the  usual  one,  &o 
that   he  describee   it   under   the   name   of  the  'Mnverted  Y-ligament/' *      [Tbia 

Kio.  'itW 


The  SHtnc  View  nr  the  Hip  a."  hi  ibe  furmrr  figure,  to  show  tbc  Ltrnmeatum  Teren  pat  oil  Itae  stretcti  by  Mldu»< 

don  IQ  the  flexed  pofltfon. 

*' inverted  Y-ligament  *'  is  of  such  importance,  particularly  in  relation  lo  dif>.1oc**i 
tions  and  their  rednction  by  manipulation,  that  its  cai-eful  examination  and  di*-| 
section  are  ospeciallv  recommended  to  the  student.  It  ii*  well  shown  in  Fi^j 
264.1  .         .  . 

'I  no  Ligramentum  Teres  is  a  trianffular  band  of  fibres  implanted,  by  its  apexJ 
into  ilie  dojirc^^^ion  a  little  behind  and  below  the  centre  of  the  head  of  the  fcraur,J 
and  Ity  it.s  bnad  base,  which  consists  of  two  bundles  of  fibres,  into  the  margins  ol 
the  notch  at  ilie  bottom  of  the  acetabulum,  becrmiinc;  blended  with  the  transverse 
ligament.     It  is  fonned  of  a  bundle  of  fibres,  the  thickness  and  strength  of  which 
are  very  variable,  surrounded  by  a  tabular  sheath  of  synovial  membrane,     Som^-M 
times  only  the  synovial  fold  exists,  or  the  ligament  may  be  altogether  absent.     Thefl' 
use  of  the  roun<l  ligament  is  to  check  rotation  outward,  jls  well  as  adduction  in  the 
flexed  position  (Figs.  205,  266):  it  thus  assists  in  preventing  dislocation  of  the  head 
of  the  femur  forward  and  outwartl — an  accident  likely  to  occur  from  the  necessary 
meclianJsm  of  the  joint  if  not  provided  against  by  this  ligament  and  the  thick  ant«KH 
rior  ])iirt  of  the  capsule.*  f 

The  Cotyloid  Ligrament  is  a  fihno-cartilnginous  ri?n  attached  to  tbc  margin  of 
the  acetabulum,  the  cavity  of  which  it  deepens;  at  the  same  time  it  protects  the 
edges  of  the  bone  and  fills  up  the  ine<|iialities  on  its  surface.     It  bridge-s  over  the 
notch  as  the  tranifverste  lii/atnetU.  and  thus  forms  a  complete  circle  whicli  closelv 
surrounds  the  head  of  the  fimmr  nnd  assiHts  in  holding  it  in  \ts  place,  acting  as  a 
sort  of  valve  and  preventing  the  a(hiiissioii  of  air  into  the  joint.     It  is  prismoid  ii 
fonn,  its  base  being  attached  to  the  margin  of  the  acetabulum  and  its  op|M>site  ed^ 
being  free  and  sharp,  whilst  its  two  surfaces  are  invested  by  synovial  membrane,  tlu 
external  one  being  in  contact  with  the  capsular  ligament,  the  internal  one  being! 
inclined  inwanl,  so  as  to  narrow  the  acetabulum  and  embrnce  the  cartilaginous  sur- 
face of  the  head  of  the  femur.     It  is  much  thicker  above  and  behind  than  below 

*  Bigelow,  On  Ihf  W^jo'mL 

'  See  an  interesliiiK  f'a|)«r,  "On  the  Tse  of  the  RniinH  I.k'timent  of  the  Ilip-joint,"  by  Dr.  J. 
Sinithers,  AV/jiAurr/A  MMicn!  JoHrnnl,  18-58      This  lienmeni  is  Kesi  stmlietfl  with  the  assislnnce  of  » 
prt'puralion  in  which  the  floor  of  the  noeiahritiim  hv»  lH>cn  remnveH  wiih  n  trephine,  nnrl  the  Hir^jj 
inetit  exin>r*ed  by  oleanini?  awav  the  fat,      Mr.  Savnry.  vvith"nt  rlenyinir  the  other  use*  AUrihiiteH  1( 
thiM  lignment.  nnys  thiit  it  is  nlwnys  mnHe  teii'w  in  the  upriclil  piwition.  and  is  still  ftirther  ti);hletH 
in  Rt.iii'lini;  on  <»nc  leu;  mul  iherefrtrc  heiniiintnina  that  '\\»  nniin  funciinn  is  tx)  Honport  the  weiel 
of  the  ImhIv  an(i  dislrihote  its  prev-ure  eniiftlW  over  the  wli'«Ic  surface  of  the  acetabulum  aiid  h\ 
of  the  femur  (/Kinctf,  Mb/  23,  1874).     [The  liganientuui  teres  is  sometimes  sbsenLj 
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and  in  fnint,  and  consintA  of  close  compact  fibres  which  arise  from  diiferenl  puiuu 
of  the  circumference  of  tl»e  acetabulum  and  interlace  with  one  another  nt  very  acute 
angles. 

The  Transverse  Lifirament  is  in  reality  a  portion  of  the  cotyloid  ligament, 
strengtliened  in  thi^i  sitnatiou  bv  some  deep  fibres.  It  ccmsi:«ts  of  stmng  tlattened 
fibri»s  which  cross  ibe  notch  at  the  lower  part  of  the  acetabulum  and  convert  it  into 
a  fttramen.  An  interval  is  leil  beneath  the  ligament  for  the  passage  of  nutrient 
vtssols  to  the  joint. 

The  synovial  membrane  is  very  cxtouf^ive.  Commencin;^;  at  the  margin  of  the 
cartilaginous  surface  of  ihc  head  of  the  femur,  it  covers  all  that  |H)rtiun  of  the  neck 
which  is  contained  within  the  joint;  irom  ihe  neck  it  is  reflected  on  the  internal 
surface  of  the  capsular  ligament,  covers  both  surfaces  of  the  cotyloid  ligament  and 
die  mjt^s  of  fat  contained  in  the  fossa  at  the  bottom  of  rhe  acetabulum,  and  is  pro- 
longed in  the  form  of  a  tubular  sheath  around  the  ligamentum  teres  as  far  as  the 
b«id  of  ihe  femur. 

The  muscles  in  ixdaiion  with  the  joint  are.  in  fmnt,  the  Psoas  and  Iliacus.  nep- 
Rrated  from  the  capsular  ligament  by  a  synovial  bursa ;  above,  the  straight  head  of 
the  Rectus  and  Gluteus  minimus,  the  latter  being  closely  adherent  to  the  cajvsule ; 

Fio.  267. 


EvUUtiU  0/  MuwUm  Cu  iLe  Capuile  uf  lb«  Hl[hlolnC  <frum  «  drmwiog  by  Mr.  F.  A.  BatIoq). 

Uitenially.  the  Obtunitor  externus  and  Pectineus;  behind,  the  Pyriformis,Ucmellus 
s'lperior,  Obturator  internus,  Gemellus  inferior,  Obtunitor  extemus»  and  Quadratus 
femf^ris  (Fig.  -207). 

Tlie  ArUrv'ft  supplying  the  joint  are  derived  from  the  obtiuutor,  sciatic,  internal 
circnmftex.  and  gluteal. 

The  Xerveit  are  articular  branches  from  the  sacral  plexus,  great  sciatic,  obturator, 
Miu  acftseory  obturator  nerves. 

•^'TiaNS. — The  movements  of  the  hip,  like  [those  of]  all  enarthrodial  joints, 
we  Very  extensive:  they  are  flexion,  extension,  adduction,  ahduction,  ciroumduc- 
^^HDd  rotation. 

^^^  hip-joint  presents  a  very  striking  contnist  to  the  other  great  enarthrodial 
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joint — the  shoulder — ^in  the  much  more  complete  mechaTiical  arrangements  for  il 
irity  &Dd  for  the  liraitation  of  its  motions.     In  tlie  shoulder,  n-8  wc  have  ^*een,  tl 

head  of  the  hmneru*  is  not  adaptetl 
[FiK.  263.  jjji  jj^  8ha|)e  to  the  glenoid  cavity,  and  il 

hardly  restrained  in  any  of  its  ordinary^ 
movements  by  the  capsular  lirrament.    In 
the  hijvjoint.  on  the  contrary,  the  h« 
of  the  femur  is  cli:)sely  fitted  to  the 
tahnhiin   for  a  distance   extending  ovi 
nearly  half  a  sphere,  and  at  the  margii 
of  the  bony  cup  it  is  still  more  closwj 
embra<:ed  by  the  ligamentous  rin;r  of  thft' 
cotyloid  ligament,  so  that  the  head  of  the 
femur  is  jield   in  \Xs  place  by  that  li^JTflJ 
ment  even  when  tiie  fibres  of  the  capRulfl 
have  been  quite  diviiled  (Humphry).  The 
anterior  portion  of  the  cajwule.  descriht^l 
ai»  the  ilio-femoral  or  accessory  ligament, 
is  the  strongest  of  all   the  ligaments  in 
the  body,  and  is  put  on  tlie  stretch  h 
any  attempt  to  extend  the  femur  beyo 
a  straight  line  with  the  trunk.    That  is 
say,  this  ligjunent  is  the  chief  agent  i 
maintaining    the   erect    position   withoi 
miiS4nilar  fatit^ue.  the  action  of  the  e.xten^or  muscles  of  the  buttock  bein<:  bal- 
ancetl  by  the  tension  of  the  ilio-femoral  and  capsular  ligaments.     The  security  of 
the  joint  is  ali^o  providt.'*!  for  by  the  two  bones  being  directly  united  through  the 
ligauientum  teres.     Flexion  of  the   hip-joint  is  arreste<l  by  the  soft  part.*  of  t 
thigh  and  abdomen  being  brought  into  contact;*  extension,  by  the  tension  of  \ 
ilio-femoral  ligament  and  front  of  the  capsule;  adduction,  by  the  outer  band  of  i 
ilio-femoral  ligament  and  the  ilio-trochanteric  ligament,  and  in  the  flexetl  |X)!aition 
of  the  limb  by  the  ligamentum  teres;  abduction,  by  the  lower  portion  of  the  ilio- 
femoral ligaiuent  and  the  puho-femoral  band  ;   rotation  outward,  by  the  outer  pai|| 
of  the  ilio-femoral  ligament  and  the  ligainentum  teres;  and  rotation  inward,  by  thW 
ischio-capsular  ligament  and  the  hinder  part  of  the  capsule.     The  muscles  which 
flex  the  femur  on  the  pelvis  are  the  Psoas,  Iliacua,  Rectus,  Sartorius,  I'ectineus, 
and  Atlductor  brevis.     Erteimon  is  mainly  jwrformed  by  the  Gluteus  maximu8, 
assisted  by  the  hamstring  muscles.     The  thigh  is  arldurted  by  the  Adductor  m 
nus,  loiigus  and  brevis,  the  Pectineus,  Sartorius,  and  Gmcilis.  an<l  nb'htntt'd  bv  t 
Gluteus  maximus,  medius,  and  minimus.   The  museles  which  rotate  the  thigh  iuwn 
are  the  anterior  fibres  of  the  Gluteus  medius,  the  Gluteus  minimus,  and  tlie  Ton 
vaginie  femoris;  while  those  which  rotate  it  outward  are  the  |)Osterior  fibres  of  t 
Gluteus  medius,  tlie  Pyriformis.  Obturator  externus  and  internus,  (it^mcllus  superioT 
and  inferior,  Quadrntus  femoris,  Psoas,  lliacus,  Gluteus  maximus,  the  three  Adduc- 
tors, antl  the  Pectiueus. 


Vertlcftl  Section  through  Hip-jnlnt  (Kenic).] 
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The  knee-joint  was  formerly  described  as  a  ginglyraus  or  hinge-joint,  but  is  really 
of  a  much  more  complicated  character.  It  must  be  regarded  as  consisting  of  thi 
articulations  together :  one  between  each  condyle  of  the  ftMimr  and  the  correspondii 
tuberosity  uf  the  tibia,  which  are  condyloid  joints;  a!id  one  between  the  patella  anj 
the  femur,  which  is  partly  arlhrwJial,  but  not  completely  so,  since  the  articular  si 
fiices  are  mutually  adapted  to  each  other,  so  that  the  movement  is  not  a  eimply  glH 

'  The  hip-jninl  cannni  lie  oomplctelv  flexed,  in  iiioBt  uerbons.  ulili'tiii  nt  ihc  tuimc  timt*  flexinit  tl 
knee,  mi  iKX*uinit  ui'  ilie  t<hnrtncsrt  of  the  Iminstrini;  mnsclcft  fClelanil,  Joum.  of  A>uU,  auU  /*Ayii.,  No. 
Old  SerieSf  p.  67].     [See  ligiimemoiu  ai-tinn  tif  niiiscleB,  |>.  3U1.J 
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ing  one.  This  view  of  the  construction  of  the  knee-joint  receives  confimialion  from 
the  stady  of  ihe  articulations  in  some  of  the  lower  mumiuals,  where  three  synovia! 
memhriiues  arc  sometimes  found,  corresponding  to  these  three  .suhdivisions,  either 
entirely  distinct  or  only  connected  together  hy  small  communications.  This  view 
L«  further  rendered  probable  hy  the  existence  of  the  two  crucial  ligumentA  within 
lite  joints  which  must  he  re;^arded  ha  the  external  and  internal  lateral  ligaments  of  the 
inner  and  outer  joints  respectively.  The  exintence  of  the  ligamentum  mucosum  would 
further  indicate  a  tendency  to  separation  of  the  synovial  cavity  into  two  minor  sacs, 
one  corre!Hj>onding  to  each  joint.  [For  a  compHrison  of  the  angle  formed  between  the 
thigh  and  leg  at  the  knee  with  the  .similar  angle  at  the  elhow,  sec  p.  242.] 

The  bono."*  cnterini;  into  the  formation  of  the  knee-joint  are  the  condyles  of  the 
femur  above,  the  head  of  the  tibia  below,  and  the  patella  in  front.  The  articular 
surfaces  are  covered  with  cartilage  and  connected  together  hy  ligaments,  Pome  of 
which  are  placed  on  the  exterior  of  the  joint,  whilst  others  occupy  its  interior. 


Extemal  Lif/nmmtn. 
Anterior,  or  Ligamentum  patellae. 


Posterior,  or  Ligamentum  posticum 

Winslowii. 
Internal  lateral. 
Two  Extemal  Lateral. 

Capsular. 


Interior  Ltfjaiiuwts, 
Anterior,  or  External  Crucial, 
Posterior,  or  Internal  Crucial. 
Two  Semilunar  Fihro-curiilages. 
Transverse. 
Coronar}'. 

Ligamentum  mucosum. 
Ligamenta  alaria. 

The  Anterior  Ligament,  or  Ligamentum  patelke  (Fig.  2fiJ)),  is  that  |M»rlion 

of  tile  common  tendon  of  the  extensor  mu.scle.s  of  tlie  thigh  which  i»  continued  from 

tlip  patella  to  the  tubercle  of  the  tibia,  supplying  the  place  of  an  anterior  ligament. 

It  is  a  strong,  flat,  ligamentous  hand  about  three  inches  in  length,  attachdl  above 

t<J  the  aj)ex  of  the  patella  and  the  rough  depression  on  its  posterior  surface;  below, 

to  the  lower  part  of  the  tuberosity  of  the  tihia,  its  superticini  fibre-s  being  contiinmus 

ncroKs  the  fitmi  of  the  patella  with  those  of  the  tendon  of  the  QuadricepH  extensor. 

[Tlie  ligamentum  patelKx  is  best  shown  by  trying  to  lift  a  heavy  bureau  or  other 

*"cight  l>v  one  foot,  the  leg  being  in  semi-extension.]    Two  synovial  bursie  are  con- 

'*''c(efi  with  this  ligament  and  the  patella:  one  is  interposed  between  the  patelhi  uiid 

^J"^  skin  covering  it^*  anterior  surface  [see  p.  -ill] ;  the  other  of  small  size,  between 

*he  Ji^mentinn  patella?  and  the  upper  part  of  the  tuberosity  of  the  tibia.     The  |)0S- 

t^nor  surface  of  the  ligament  is  separated  above  from  the  knee-joint  by  a  large  mass 

Y  ^^^lipose  tissue  [this  fatty*  tissue  recedes  into  the  space  between  the  bones  when 

^"^    l^-g  is  llexeil,  out  is  foived  out  on  each  side  of  the  ligament  when  the  leg  is 

extended,  and  is  not  to  be  mist-aken  for  fluid  inside  the  joint]:  its  lateral  margins 

*'^^5r'^"^*^"'>"**  *>*^»  t'lt*  aponeurosis  derived  from  the  Va^iti  muscles. 

,^t*lie  Posterior  Ligament,  Ligamentum  poetdcum  Wlnslowii*  (Fig.  270).  is 
?  *"'^ad,  flat,  fibrous  band  which  covers  over  the  whole  of  tht-  biick  pint  of  the  joint. 
-^:^*'>iisi.sts  of  a  central  imd  two  lateral  jKtrtion.s,  the  latter  formed  chiefly  of  vertical 
."T^^*!,  which  arise  above  from  the  condyles  of  the  femur  and  are  connected  below 
*!'*"*  the  back  [wirt  of  the  head  of  the  tibia,  being  closely  united  with  the  tendons 
^p  ■»  e  Gastrocnemius,  Pl.intaris,  and  Popliteus  muscles  ;  the  central  jwrtion  is  formed 
^'  ^V«4«;iculi  obliquely  directed  and  separated  from  one  another  by  apertures  for  the 
I'^'^^^^nge  of  vessels  and  nerves.  Tlie  stntngcst  of  these  fasciculi  is  derived  fmm  the 
tfTir^^n  of  the  SenumeudiranosuH,  antl  passes  from  the  back  part  of  the  inner  tube- 
TV*""^  of  the  tibia  obliquely  upward  and  outward  to  the  back  part  of  the  outer  con- 
**y»o  of  the  femur.  Tbe  posterior  ligament  forms  part  of  the  floor  of  the  popliteal 
•p*Voe.  and  the  poplitcul  aiiery  rests  upon  it. 

The  Internal  Lateral  Ligament  is  a  brfiad,  flat,  memhninous  band,  thicker 

^^^■^ind  than  in  front,  and  situated  nearer  to  the  hack  than  tbe  front  of  the  joint. 

"  ^«  attached  above  to  the  inner  tuberosity  of  the  femur,  below  to  the  inner  tube- 

™**Jtv  and  inner  surface  of  the  shaft  of  the  tibia  to  the  extent  of  about  two  inches. 

"  ^s  crossed  at  it<»  lower  part  by  the  aponeurosis  of  the  Sartorius  and  the  tendons 

iTh**  ''oiilii|t)e  rawirulim"  is  tlic  niily  part  <!ewTllKf*l  by  Winulow  afi  the  "iMwlerior  ligi»menl."  The 
*•*■  <rf  it  is  described  by  h  im  with  the  '*  cajwular  1  igamcnt."] 
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of  the  Gracilis  and  Semitendino.siis  inuscleH,  a  synovial  bursa  being  interpOHed.     Its 
deep  surface  cuvers  tbe  anterior  portion  of  the  tendon  of  tbo  SemiraembninasuB,  the 


Kk».  2rt9. 


Fio.  270. 


Rliclu  Knee-joliu^  anterior  view. 


Right  Knee-)olnt.  posterior  tI«w. 


Bytn»viiil  raeral'rane  of  the  joint,  and  tbe  inferior  internal  articular  artery  and  nerve; 
it  is  iiiiimaicly  :nUicront.  to  tbe  internal  Herailuntir  fibro-cartilage. 

Tbi*  laong  Extemai  Lateral  Lig'ament  is  a  stVong^  ronnded,  fibrous  cord 
situated  nearer  to  tlte  buck  titan  tbe  front  of  the  joint.  It  Lh  attached  above  to 
the  back  part  of  the  outer  tuberonity  of  the  femur,  below  to  tbe  outer  jMirt  of 
the  head  of  the  fibula.  It«  outer  Hnrfarr^  is  covered  by  tbe  tendon  of  tbe  Biceps, 
whicb  divider*  at  its  insertion  into  two  parts,  separated  by  the  ligament.  Tbe  liga- 
ment has  passin;»  beneath  it  the  tendon  of  the  Popliteus  muscle  and  the  inferior 
externa!  articular  vessels  and  nerve. 

The  Short  External  Lateral  Ligament  i.H  an  accessory  bundle  of  fibres  placed 
behind  and  [wirallcl  wirb  the  prec<»<ling,  attached  above  to  the  lower  part  of  the 
outer  tuberosity  of  tbo  femur,  behtw  to  the  summit  of  the  styloid  process  of  the 
fibula.  Thifl  li;rament  is  intimately  connected  with  tbe  capsular  ligament,  and  fau 
paissing  beneath  it  the  tendon  of  the  Popliteus  rauscle.  • 

The  Capsular  Llgrament  consists  of  an  excetnlingly  thin  but  strong  fibrouA 
membmne  which  fills  in  the  intervals  left  by  the  prece<iing  ligaments.  It  is  attached 
to  tbe  femur  immecliately  above  its  articular  surface,  but  is  incomplete  in  front,  not 
extending  beneath  tbe  extensor  tendons:  below,  to  the  upfK'r  border  and  sides  of 
the  patella  and  the  margins  of  tbe  head  of  the  tibia  au'l  intenirlicular  ciirtilagcH,  and 
is  continuous  behind  with  tbe  posterior  ligament.  This  membrane  i»  strengthened 
by  fibrous  expansion**  <lerived  from  tbe  fascia  lata,  from  the  Va.sti  and  Cnircus  mus- 
cles, and  from  the  I5iccps,  Sartorius,  nnd  tendon  of  the  Semimembranosus.  Tbe 
expansions  from  the  fascia  lata  and  Vasti  nmscles  form  strong  fibrous  bands  on  either 
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side  of  thft  Mtella.  which  are  sometimes  called  the  hiteral  iiiitellur  lipiments.  [The 
tendon  of  tue  Quadricejw*  extensor  (the  so-called  li<^unientum  |)atella*)  in  m»  strong 
and  tense  that  auv  liquid  accumulating  inside  the  kuee-joint  distends  only  the  rela- 
tively weaker  cajw^uhir  ligament,  and  forms 
marked  f»wellin*»  on  ejicli  side  of  the  ten- 
n  nud  helow  the  jiatella.  The  contrast 
between  this  ami  the  uittiian  swelling  in 
fmul  of  the  pitelhi  in  *' housemaid's  knee" 
ia  to  be  home  in  mind.] 

The  Crucial  are  two  interosseous  liga- 
ments of  considerable  strength  situated  in 
the  interior  of  the  joint,  nearer  its  poste- 
rior than  it*  anterior  part.  They  arc  called 
mirial  because  they  cross  each  other,  some- 
what like  the  lines  of  the  letter  X,  and  have 
received  the  names  antrrior  and  posterior 
from  the  position  of  their  attachment  to  the 
tibia. 

The  Anterior  or  External  Crucial  Liff- 
ament(Fig.  :^Tl).Miiiiillc'r  than  thejMisterior. 
is  attached  to  the  inner  side  of  the  depression 
in  front  of  the  spine  of  the  tibia»  being  blend- 
ed with  the  anterior  extremity  of  the  exter- 
nal semilunar  fibro-cartilage.  and,  passing  ob- 
U(|Uely  upward,  backward,  and  outward,  is 
inwried  into  the  inner  and  back  part  of  the 
outer  condyle  of  the  femur. 

The  Posterior  or  Internal  Crucial  Lig- 
ament is  larger  in  size,  but  less  oblique  in 
^^  diiiftion   than   the   anterior.     It  is  at- 
tached t)  the  back   part  of  the  depression 
Wiind  the  spine  of  the  tibia,  to  the  jjop- 
"t^aJ  notch,  and  to  the  |K>sterior  extremity 
'^f   the  external   semilunar    fibro-cartilage-, 
•^'i  passes  upward,  forward,  and  inward  to  be  inserted  into  the  outer  and  fore  part 
*>f  the  inner  condyle  of  the  femur.     As  it  crosses  the  anterior  cracial   ligament  a 
'**ciciilu8  is  given  off  from  it 

*^ieb  blends  with  the  jMisterior  F>«-  272. 

P*^rt  of  that  ligament.  It  is  in 
f 'ation  in  front  with  the  ante- 
rior cnicial  ligament,  behind 
T^t^  tli«  ligamentum  posticuni 
"inslowii. 

'nic  Semilunar  Pibro-car- 

^^8*68  (Fig.  272)  are  twctcres- 

^^itic  Umella;   which   are  at- 

^^'^ed  to  the  margins  of  the 

W-vd^f  the  tibia,  and  serve  to 

^**peD  it*  !4)irface  for  articnla- 

^'*>>i  with  the  condyles  of  the 

tt'imif.     The  circumference  of 

^^  curtilage  is  thick  and  con- 

^'''^1  the  inner  free  border  thin 

■^TV'l  concave.    Tiieir  upper  sur- 

*^'Ware  concave,  and  in  relation  with  the  condyles  of  the  femur;  their  lower  sur- 

^»c«  are  flat,  and  rest  upon  the  bead  of  the  tibia.     Each  cartilage  covers  r.early 

llie  outer  twothirds  of  the  corresponding  articidar  surface  of  the  tibia,  leaving  the 


Rlltht  Kn««0*'^i>^  kbuwlng  Internal  liBaniontB. 


Head  of  Tibia,  witfa  Seuiltuiiar  CarUlayt:*,  etc..  M3eii  ttom  above, 
right  vide. 
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inner  third  uncovered ;  both  8urfaces  &re  smooth  and  invented  hj  synovial  mem- 
brune. 

The  Internal  Semilunar  Fibro-cartilag'e  is  nearly  semicircular  in  form,  a 
little  elonguted  from  before  backward,  and  broader  behind  than  in  front ;  its 
convex  border  is  united  to  the  internal  lateral  ligament  and  to  the  head  of  the 
tibia  by  means  of  the  coronary  ligaments;  its  anterior  extremity,  thin  and  pointed, 
is  firmly  iniplantfd  into  a  depression  on  the  anterior  margin  t»f  the  head  of  the 
tibia  in  front  of  the  anterior  crucial  ligament ;  its  fiosterior  extremity  into  the 
depression  l>trhiud  the  spine,  betvp-een  the  attjichment  of  the  external  cartilage  and 
posterior  enieial  Mgiiment. 

The  External  Semilunar  Fibro-cartilage  fonoH  nearly  an  entire  circle,  cover- 
ing a  larger  purtiou  of  the  articular  8uiiace  than  the  internal  one.  It  is  grooved 
on  its  outer  side  for  the  tendon  of  the  Poplileus  muscle.  Its  circumference  is  held 
in  connection  with  the  head  of  the  tibia  by  means  of  the  coronary  ligamentjs  and 
its  two  extremities  are  firmly  implanted  in  the  depressions  in  front  of  and  behind 
the  spine  of  the  tibia.  These  extremities  at  their  insertion  are  interposed  between 
the  uttachmentd  of  the  internal  cartilage,  the  anterior  extremity  being  attached,  in 
front  of  the  spine  "f  the  tibia,  to  the  outer  side  of  the  anterior  crucial  ligament.  The 
posterior  is  attached  behind  the  spine,  but  in  front  of  the  posterior  extremity  of 
the  internal  cartilage.  Just  before  ws  iiiKertion  it  gives  off  a  strong  fasciculus 
which  passes  obliquelv  upward  iiud  outward,  to  be  in.^rted  into  the  inner  condyle 
of  the  femur  close  to  the  attachment  of  the  posterior  crucial  ligament.  Occasiou- 
ally  a  small  fasciculus  is  given  of)'  which  passes  forward  to  be  inserted  into  the 
back  part  of  the  anterior  crucial  ligament.  The  external  semilunar  fibro-carti- 
lagc  gives  off  from  its  anterior  border  a  fasciculus  which  forms  the  transverse 
ligament. 

Tlie  Transverse  Ligrament  is  a  band  of  fibres  which  passes  transversely  from 
the  anterior  convex   margin  of   the  external   semilunar  curtilage   to  (he  anterior 

extremity  of  the  internal  cartilage;  its 
\r\o.  273.  thickness  varies  considerably  in  differ- 

ent subjects,  and  it  is  sometimes  absent 
altogether. 

The  Coronary  Ligaments  consist  of 
ntimt-rous  short  tibrous  b;unl.H  which  con- 
nect the  convex  border  of  the  semilunar 
cartilages  with  the  circumference  of  the 
head  of  the  tibia  and  with  the  other  ligv 
ments  surrounding  the  joint. 

The  synovial  membrane  of  the 
knee-joint  is  the  largest  and  most  ex- 
tensive in  the  body.  Commencing  at 
the  upper  border  of  the  patella,  it  forms 
a  short  cul-de  sac  beneath  the  Qimdriceps 
extensor  tendon  on  the  thigh ;  thia  com- 
municates with  a  svnovial  bursa  inter- 
jK>scd  between  the  tendon  and  the  front 
of  the  femur,  by  an  orifice  of  variable 
size.  [These  two  cavities  arc  pmctjcallv 
one.  If  a  blowpipe  be  inserteti  througL 
a  hole  drilled  in  the  patella  or  secured 
in  a  fimall  opening  in  the  capsular  liga- 
ment, and  the  cjivity  of  the  joint  be  dig- 
tended  by  air,  the  synovial  sac  will  be  found  to  extend  usually  two  inches  above  the 
upper  margin  of  the  patella — an  important  fact  to  be  remembered  in  operations  in 
this  region.  In  synovitis  of  this  joint  the  distension  thus  extends  above  the  ^.j-tclla, 
and  if  marked  it  will  float  the  patella  away  from  the  femur.]  On  each  side  of  the 
patella  the  svnovial  membrane  extends  beneath  the  aponeurosis  of  the  Vasti  muscles, 
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uid  more  especially  beneath  that  of  the  Vn^tiis  intvruus;  uiid  below  the  patdlu  it  is 
sepunued  fnmi  the  ajiferior  li«.niment  by  a  ci>nfiderable  qimiuity  of  adi)M^>se  tissue. 
Iij  ibis  situation  it  tK*nds  off  a  triun^ulur  proluiigatiou.  containing  ii  fe^i  ligament- 
ou£$  fibres,  which  extends  from  the  anterior  {Hirt  of  the  joint  below  the  (mtella  to 
till?  trout  of  the  intert-undyhdd  notch.  This  fold  ha^  been  teniied  the  h'tjtrwrntnm 
tnacosum.  The  fitfttfufnta  alaria  coDi^ist  of  two  fringe-like  foldi*  wliioh  extend  from 
the  sides  of  the  ligamentum  inui'osum  upward  and  laiorally  between  the  paielhi  iind 
femur.  The  synovial  membrane  in  vest**  the  tiemilunnr  iibro-eartilages,  and  uu  ihi* 
baek  part  of  the  external  one  forms  a  cul-de-sac  between  the  groove  on  its  i^urface 
*ntJ  the  tendon  of  the  Pt)pliteus;  it  is  continued  to  the  articular  surface  of  the  tibia, 
aorrxmnds  the  crucial  ligaments  and  the  inner  suriace  of  the  ligaments  which  enclose 
the  joint;  lastly,  it  ajtproacheH  the  condyles  of  the  femur,  and  from  them  is  con- 
tinue<l  i»n  to  the  lower  part  of  the  frtuit  of  the  shaft.  The  |kuic1i  of  nynovial 
nienibrane  between  the  extensor  tendon  and  front  of  the  femur  is  supported  during 
tJie  luovementif  of  the  knee  by  a  small  muscle,  the  Subcrureus,  which  is  inserted 
iulo  iL 

The  folds  of  synovial  membrane  and  the  fetty  processes  contained  in  them  act^  as 
itftoe-ms.  mainly  as  padding  to  fill  up  interspaces  and  obviate  concustfions. 

The  Bnrifif  in  connection  with  the  synovial  membrane  will  be  found  described 
witlx  the  regional  anatomy  of  the  jmpliteal  space. 

The  Artfries  supplying  the  joint  are  derive*!  from  the  anastomotic  branch  of  the 
feinond  articular  branches  of  the  popliteal,  recuiTent  branch  of  tlie  anterior  tibial, 
an<l   descending  bmnch  from  the  external  circumflex  of  the  profunda. 

Tbc  iVtvTc^  are  derived  from  the  obturator,  anterior  crural,  and  external  and 
iDtemal  popliteal. 

j\CTiON8. — The  knee-joint  permits  of  movements  of  flexion  and  extension,  and 
in  certain  positions  of  slight  rotation  inward  and  outward.     The  movement  of  flex- 
ion  and  extension  does  not,  however,  t4ike  place  in  a  simple,  hiuge-like  nuuiuer,  as 
in    other  joints,  but  is  a  complicated  movetnent  consisting  of  an  irregular  motion 
combining  a  certain  amount  of  gliding  and  rotation,  so  that  the  same  part  of  one 
articular  surface  is  not  always  applied  to  the  same  part  of  the  other  articular  surface, 
wi'J  the  axis  of  motion  is  not  a  fixeil  one.     If  the  recently-dissected  kneo-joinl   is 
examined  while  in  a  condition  of  extreme  flexion*  the  posterior  rounded  extremities 
0*^  the  condyles  of  the  femur  will  be  found  to  be  resting  against  the  posterior  part 
**f  the  articular  facets  on  the  tibia,  and  if  a  simple  hinge-like  movement  were  to 
take  place,  llie  axis,  round  which  the  revolving  movement  of  the  tilda  occurs,  would 
h'P  in  the  back  [mrt  of  the  condyle.     If  the  leg  is  now  brought  forward  into  a  |)osi- 
tion  of  semiflexion,  the  upper  surface  of  the  tibia  will  be  seen  to  glide  over  the 
*^ndylc3  of  the  femur,  so  that  the  middle  part  of  the  articular  facets  are  in  contact, 
*^"1  tlieaxis  of  rotation  must  therefore  be  shifted  forward  to  nearer  the  centre  of 
"»*  condyles.     If  the  leg  is  now  brought  into  the  extended  position,  a  still  further 
glulinjt  lakes  place,  and  a  further  shifting  forward  of  the  axis  of  rotation.     This  is 
^^U  however,  a  simple  movement,  but  is  accompanied  by  a  certain  amount  of  rota- 
^OR  outward  round  a  vertical  axis  drawn  through  the  centre  of  the  head  of  the 
tibia.     This  rotation  is  due  to  the  greater  length  of  the  iniernal  condyle,  and  to 
the  fact  that  the  anterior  fturtion  of  its  articular  suiiace  is  inclined  obliquely  out- 
*ard.    In  consequence  of  this  it  will  be  seen  that  toward  the  close  of  the  movement 
'•[  extension — that  is  to  say.  just  before  complete  extension  is  eflected — the  tibia  is 
mrvcteii  obliquely  upward  and  outward  over  this  oblique  surfiu'c  on  the  inner  cnn- 
'l.'^l'-V  and  the  le;;  is  therefore  necessarily  rotated  outward.     In  flexion  of  the  ioint 
wi«  converse  of  the.se  movements  takes  place.     The  tibia  glides  backward  i-ound 
"J^  etui  of  the  femur,  and  at   the  commencement  of  the  movement   the  tibia   Is 
fl'nHieil  downward  and  inward  along  the  oblique  curve  of  the  inner  condyle,  thus 
*^Mng  an  inward  rotation  to  the  leg.     [This  **pn>nation  *'  and  "supination"  of 
tlw  leg  amounts  to  about  30°.     It  begins  when  the  leg  is  flexed  at  150°  to  155°, 
*^*1  liecomes  more  pronounced  as  the  joint  is  further  flexed.] 

During  flexion  and  extension  the  patella  moves  on  the  lower  end  of  the  fcnmr. 
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but  this  movement  is  not  a  simple  gliding  one;  for  if  the  articular  surface  of  ibifi 
bone  is  examined,  it  will  be  fouu'l  to  [trcsent  on  ejieli  side  of*  the  central  vertical 
riJgc  two  less-marked  trausvers':*  ridges,  which  divide  each  half  of  the  bone  into 
three  facets,  and  does  not  present  a  uniform  curved  aurfat-e,  as  would  he  the  case  if 
a  simple  glidinjr  movement  took  place.  These  three  facets  correspond  to  and  denote 
the  parts  of  the  bone  respectively  iu  eonlact  with  the  condyles  of  the  femur  during 
flexion,  semiflexion,  and  extension.  In  flexion  only  the  upper  facets  on  the  patella 
are  in  coulnol  with  the  condyles  of  the  fcnniv;  the  lower  two-thirds  of  the  bone  nsi 
upon  tlio  mass  of  fiit  which  occupies  the  space  between  the  femur  and  tibia.  In  the 
semiflexed  position  of  the  joint  the  middle  facet>i  on  the  patella  rest  upon  the  most 
prominent  portion  of  the  condyles,  and  thus  afford  increased  leverage  to  the  (juad- 
riceps  by  increasing  its  distance  from  the  centre  of  motion.  In  complete  extension 
the  patella  is  drawn  up,  so  that  only  the  lower  facets  are  in  contact  with  the  artic- 
ular surfaces  oF  the  condyles. 

In  addition  to  the  slight  rotation  during  flexion  and  extension  the  tibia  enjovB 
an  indej)endent  rotntion  on  the  condyles  of  the  femur  in  certain  po.Kitioua  of  tne 
joint.  This  takes  place  in  the  semiflexed  position  of  the  limb  when  all  the  liga- 
ments are  relaxed. 

During  flerkm  the  ligamentum  patellfc  is  put  upon  the  stretch,  as  is  also  the 
posterior  crucial  ligament  in  extreme  flexion.  The  other  ligaments  are  all  relaxed 
by  flexion  of  the  joint,  though  the  relaxation  of  the  anterior  crucial  ligament  is 
very  trifling.  Flexion  is  only  checked  during  life  by  the  contact  of  the  leg  with 
the  thigh,  in  exievmon  the  ligamentum  patcllro  becomes  relaxed,  and  in  extreme 
extension  completely  so,  so  as  to  allow  free  lateral  movement  to  the  patella,  which 
then  rests  on  the  fn>nt  of  the  lower  end  of  the  femur.  The  other  ligaments,  with 
the  exception  of  the  posterior  crucial,  which  is  partly  relaxed,  are  all  on  the  stretch. 
When  the  limb  has  been  brought  into  a  straight  line  extension  is  checked  mainly 
by  the  ten;*inn  ol'  alt  the  liginuLMils  except  the  posterior  crucial  and  ligumencura 
patelhe.  [lu  the  position  at  rest,  mIicu  the  weight  is  thrown  on  one  leg,  the  knee- 
joint  of  this  leg  is  slightly  over-extended,  so  as  to  form  an  angle  the  apex  of  which 
is  directed  posteriorly,  anti  the  posterior  ligament  is  stretched  to  its  utmost  in  sup- 
porting the  leg,  and  thus  resting  the  musoles.  At  the  same  time,  the  pelvis  is  tilted 
backward,  aud  siipjMirled  by  the  now  tense  anterior  part  of  the  capsular  ligament  at 
the  hip,  especially  the  inverted  Y-ligament.  The  pelvis  i.«  still  more  niarketUy 
tilled  over  to  the  other  side,  making  the  other  leg  relatively  the  longer,  and  thus 
necessitating  its  flexion.  It  is  supported  here  by  the  external  part  of  the  capsular 
and  the  Adigaments.  The  changes  in  the  level  of  the  pelvis  are  best  seen  by  cimi- 
paring  the  levels  of  the  two  anterior  suj)erior  spines  on  the  living  model;  or  if  a 
light  rofl  be  fixe<l  by  adhesive  plaster  to  these  two  spines,  and  the  model  alternately 
tlirow  his  weight  on  one  leg  and  then  on  the  other,  it  will  show  still  belter.  The 
rocking  of  tlie  ]>elvis  in  walking  c-an  be  excellently  shown  by  this  experiment. 
esiMJcially  in  the  female  model.    To  make  the  rod  touch  t!»e  anterior  superior  spines, 

it  should   be  of  this  shape,  ^""^^ ,   to  fit  the  projecting  abdomen,   or  a 

straight  rod  may  be  fixed  to  the  posterior  superior  spines,  aud  will  show  the  [lelvic 
rocking  equally  well.]  The  movements  of  rutntion  of  which  the  knee  is  susceptible 
are  permitted  in  the  seniiHexetl  condition  by  the  |»artial  relaxation  of  both  enicial 
ligaments,  as  well  as  the  lateral  ligaments.  Rotation  inwnrd  appejirs  to  Vu*  limiteii 
by  the  tension  of  the  anterior  crucial  ligament  and  by  the  interlocking  of  the  two 
ligaments,  but  rotation  outward  does  not  appear  to  be  checked  by  either  ligament^ 
since  they  uncross  during  the  execution  of  this  movement,  but  bv  liic  lateral  liga- 
ments, especially  the  internal.  The  miiin  function  of  the  crucial  ligaments  is  To  xicX 
as  a  tlirect  bond  of  union  bctwt*en  the  tibia  and  femur,  preventing  the  former^  bouc 
from  being  curried  too  far  backward  or  fnrward.  Thus  the  anterior  crucial  ligament 
prevents  the  tibia  being  carried  too  far  forward  by  the  extensor  tendons,  and  the 
posterior  crucial  checks  too  great  movement  backward  by  the  flexoi-s.  They  also 
assist  the  latenil  ligaments  in  resisting  any  lateral  bending  of  the  joint.  The  inter- 
articular  cartilages  are  intended,  x\&  it  seems,  to  adapt  the  surface  of  the  tibia  to 
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shiipe  of  the  femur  to  a  certain  extent,  so  as  to  fill  up  tlie  intervals  which  would 

otherwise  be  left  in  the  varj'ing  positions  of  the  joint,  and  to  interrupt  the  jars 

which  would  be  so  frequently  transmitted  up  the  limb  in  jumping  or  falls  on  the 

feet.*     The  patella  is  a  great  defence  to  the  knee-joint  from  any  injury  indicted  in 

front,  and  it  distributes  upon  a  lar^je  and  tolerably  even  surface  during  kneeling 

ihi'  pressure  which  would  otherwise  fall  upon  the  pnjuiincnt  ridges  of  the  condyles: 

It  alno  affords  leverage  to  the  Quadriceps  extensor  muscle  to  act  upon  the  tibia:  and 

Mr.    AVard  has  pointed  out'  how  this  leverag;e  varies  in  the  various  positions  of  the 

Joint,  so  that  the  action  of  the  muscle  produces  velocity  at  the  expense  of  force  in 

ti»e    commencement  of  extension,  and.  on  the  contrary,  at  the  close  nf  extension 

tea^a  to  diminish  the  velocity,  and  therefore  the  shock  to  the  ligaments,  whilst  in 

llic  s-tanding  ]K)sition  it  draws  the  til)ia  powerfully  forwanl^  and  thus  maintains  ir.  in 

itsi>lace. 

^£^xtension  of  the  leg  on  the  thigh  is  performed  by  the  Quadriceps  extensor; 
flt'jyicn^  by  the  hamstring  muscles,  assistal  by  the  Gracilis  and  Sartorius;  rotation 
cutw^j^rd,  by  the  IJicepa ;  and  rotation  inward^  by  the  Popliteus,  8emitendiuosud> 
i^^-»    to  a  slight  extent,  the  Semimembranosus. 


nL  Abticui^tions  between  the  Tibia  and  Fibula. 

1'he  articulations  between  the  tibia  and  fibula  are  effected  by  ligaments  which 
connect  both  extremities,  as  well  as  the  shafts  of  the  bones.  They  may,  conse- 
quently, be  subdivided  into  three  sets:  1,  The  Superior  Tibio-fibular  articulation; 
%  t\x6  Middle  Tibio-fibular  articulation;  3,  the  Inferior  Tibio-fibular  articulation. 

1.  SupEnioR  TiBio-riBULAK  Articulation. 

Tills  articulation  is  an  arthrodial  joint.  The  contiguous  surfaces  of  the  bones 
present  two  flat  oval  facets  covered  with  cartilage  and  connected  together  by  the 
following  ligaments: 

Anterior  Superior  Tibio-fibular. 
Posterior  Superior  Tibio-fibular. 

The  Anterior  Superior  Lig-ament  (Fig.  271)  consists  of  two  or  three  broad 
»nd  flat  bands  which  pa-ss  obliquely  upward  and  inward  from  the  front  of  the  head 
of   the  fibula  to  the  frtuit  nf  the  nnter  tuberosity  of  the  tibia. 

The  Posterior  Superior  Lierament  is  a  single  thick  and  broad  band  which 
pa-*^i*e5  from  the  back  part  of  the  head  of  the  fibula  to  the  back  part  of  the  outer 
tuAivrosity  of  the  tibia.     It  is  covered  by  the  tendon  of  the  Popliteus  muscle. 

A  synovial  membrane  lines  this  articulation,  which  at  its  upper  and  back  part 
is  occasionally  continuous  with  that  of  the  kuc»e-joint. 

2,    MiDDLK   TiBIO-FIBlTLAR   ARTICULATION. 

At  interosseous  membrane  extencLs  between  the  contignoim  margins  of  the- tibia 
»nd  fibula,  and  sepanitcs  tlie  muscles  on  the  front  from  those  on  the  back  of  the 
'*'2-  It  consists  of  a  thin  aponeurotic  lamina  composed  of  oblique  fibres,  which 
P»W8  downward  and  outward  between  the  interosseous  ridges  on  the  two  bones.  It 
IS  brooder  above  than  below,  and  presents  at  its  upper  part  a  large  oval  aperture 
iw  the  passage  of  the  anterior  tibial  artery  forward  to  the  iiritcrior  aspect  of  the 
lep.  juid  at  its  lower  part  an  oftenin^  for  the  pas.'iajre  of  the  anterior  peroneal  ves- 
**»•    It  is  continuous  below  with  the  inferior  interosseous  ligament,  and  is  perfor- 

Pmf.  TTumphry  Icaohcs  lliat  the  internrtiuiilar  cartilofces  do  not  follow  the  moTemenIs  of  the 
"jj'ain  prfmutini)  unil  snp'njtiion  ;  m*  lhnl  ihwrf*  ninveineniH  uikt'  plfti^  lietwwn  ilie  tibiii  niid  the  c-rir- 
*''•?*•,  while  ihe  chief  iiiuvcmeniB  of  the  Joim  luke  phice  l»eiween  tlie  cartilaiieti  iind  ilie  femur.  If 
'"'•i-e*.!,  itwiMjld  cfiUbliixli  mi  iDteretttiug  uimlogy  wUli  other  juiiil»  Ittucli  a»  the  luwer  jnwi  in  whicb 
W''*f>rticuUr  cArtila^eti  are  pretienL 
*  IhmoH  OiO/eotoffy,  p.  405. 
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ated  in  unmt^i-ous  purts  for  the  parage  of  small  vessels.     Tt  is  id  relation  in  fmnt 
witb  the  Tibiiilis  aiiticuH,  Extennor  longus  digitonitii,  Exteni*or  proprius  pollicL^ 
Peroneus  trriiiis,  and  the  Jinterior  tibial  vessels  aii»l  nerve;  behind,  with  the  Ti, 
ialis  posticus  and   Flexor  longiis  pollicis. 


3.    InFKKIOK    TlBlO-FlUrLAU    AnXICULATION, 


This  articulation  is  formed  by  the  rough  convex  surface  of  the  inner  side  of  the 
lower  end  of  the  fibula,  connpcu*d  with  a  similar  rough  surface  on  the  outer  side  of 
the  til>ia.  Below,  ta  the  extent  of  about  two  Hues,  these  surfaces  are  smooth  anil 
covere<l  with  cartila^re,  which  is  continuous  with  that  of  the  ankle-joint.  The  liga 
ments  of  this  joint  are — 

Inferior  Inr<?roitseous,  Posterior  Inferior  Tibio-fibular. 

Anterior  Inferior  Tihio-fihular.  Transverse. 
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The  Inferior  Interosaeous  Ligament  consists  of  numerous  short,  strong  fihroun 
bands  wliicli  piL«s  between  rbe  conriy:uous  rougb  surfaces  of  the  tibia  and  filmla,  and 
constitute  the  chief  bond  of  union  l»etwceu  the  bones.     This  ligament  is  continuoi 
above  with  the  interosseous  membrane. 

The  Anterior  Inferior  Ligament  (Fig.  275)  is  a  flat,  triangular  band  of  fib 
broader  below  tliiin  alM>V(\  which  extends  obliquely  downward  and  outward  between 
the  adjacent  mjirgiiih  of  tlie  tihta  and  fibula  on  the  front  aspect  of  the  articulation. 
It  is  in  relation  iu  front  wilh  the  Penmeus  tertius.  the  apimeurosis  of  the  leg,  and 
the  integument,  behiml  with  the  inferior  interosseous  ligament,  and  lies  in  contact 
with  the  cartilage  covering  the  astragalus. 

The  Posterior  Inferior  Ligament,  smaller  than  the  preceding,  is  disposed  in  a 
simihir  manner  on  the  posterior  t-:urtaee  of  the  articulation. 

The  Transverse  Ligament  is  a  long  nnrruw  1)and  continuous  with  the  preced- 
ing, pas.-iing  transversely  across  the  back  of  the  joint  from  the  external  malleolus  to 
the  tibia,  a  short  distance  from  iti*  malletdar  proces."*.  This  ligament  projec^ts  below 
the  margin  of  the  bones,  and  forms  part  of  the  articulating  surface  for  the  astrag- 
alus. 

The  synovial  membrane  lining  the  ai'ticular  surface  is  derived  from  that  of  the 
ankle-joint. 

AcTioN.s. — The  movement  permitted  iu  these  articulations  is  liiuited  to  a  ve 
slight  gliding  of  the  articular  surfaces  one  upon  another. 


IV.  Ankle-joint. 


a  very 


The  Ankle  is  a  ginglymus  or  hinge-joint.  The  bones  entering  into  its  forma- 
tion are  the  lower  extremity  of  the  tibia  and  its  malleoluH  and  the  external  malle- 
olus of  the  fibula.  These  bones  are  united  above,  and  furm  an  arch  to  receive  the 
upper  convex  surface  of  the  astragalus  and  its  two  latend  facets.  The  bony  sur- 
faces are  covered  with  cartilage  and  connoctetl  together  by  the  following  ligamentai 


Anterior, 
Posterior. 


Internal  Lateral. 
External  Lateral. 


The  Anterior  Tibio-tarsal  Ligament  (Fig.  274)  is  a  broad,  thin,  membram 
layer  atlacheil  above  to  tlie  margin  of  the  articular  surface  of  the  tibia,  below 
tl»e  margin  of  the  astriigalus  in  front  of  its  artieidar  surface.  It  is  in  relati(m 
front  with  the  Extensor  tendons  of  the  toes,  with  the  tenilons  of  the  Tibialis  aul 
cus  and  Peroneus  lertiuy,  and  the  anterior  tibial  vessels  atid  nerve ;  behind,  it  11 
in  c<mtact  with   the  synovial  membrane. 

The  Posterior  Tibio-tarsal  Ligament  is  very  thin,  and  consists  of  a  few  fibi 
principally  transverse,  which  are  attuL-bed  to  the  tibia  and  jistragabi**  cUiso  to  their 
articular   surfaces.       Externally   it   is  thicker  than   internally,  where  a  somewl 
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tbickened  banJ  of  transverse  fibres  are  attached  to  the  hollow  on  the  inner  surface 
of  the  (.'X!tTimI    iiialltHiItiH. 

The  Internal  Lateral  or  Deltoid  Lierament  cousists  of  two  layers,  superficial 

Fio.  275. 
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wd  (lei'p,  Tlie  ftHprrfinal  lny*'.r  is  a  strnnir.  flat,  irian^rular  band  altacLed  above 
*>  iW  Bpex  and  nnterior  Mn<l  posterior  borders  of  tlie  inner  malleolus.  The  most 
interior  fibres  pi.ss  forward  to  be  inserted  into  the  scaphoid  and  inferior  caloaneo- 
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Bcaphoitl  ligament;  the  middle  deaccnd  almost  perpendicularly  to  be  inserted  in 
the  sustentaculum  tjili  of  the  os  ciilcis;  and  the  posterior  fibres  pass  backward 
outward  to  be  attached  to  the  inner  side  of  the  astragalus.  The  dteper  layer  con" 
sists  of  a  short,  thick,  and  strong  fiisciculus  which  passes  from  the  apex  of  the  mal- 
leolus to  the  inner  surface  of  the  astni;ralus,  below  the  articular  surface.  This  liga- 
ment is  covered  bv  the  tendons  of  the  Tibialis  posticus  and  Flexor  longus  digito 
muscles. 

The  External  Lateral  Ligrament  (Fig.  275)  consists  of  three  fksciculi, 
ing  different  directions  and  separate*!  by  distinct  intervals ;  for  which  rea-s(tn  it  ie 
described  by  some  anatomists  as  three  distinct  ligaments.*  This  would  seem  tbt 
preferable  description,  were  it  not  that  the  old  nomenclature  has  passed  inu 
general  use.  A 

The  atUerior  fasciculus,  the  shortest  of  the  three,  passes  from  the  anterior  mff 
gin  of  the  summit  of  the  external  malleolus  downward  and  forward  to  the  a^iragalu* 
in  front  of  its  external  articular  facet. 

The  posterior  fasciculus,  the  most  deeply  seat©<i,  passes  from  the  depression  ai 
the  inner  and  back  part  of  the  externnl  malleolus  to  a  horizontiil  notch  or  depres- 
sion on  the  posterior  surface  of  the  asti-agalus.  Its  fibres  are  almost  horizontal  it 
direction.  J 

The  middle  fasciculus^  the  longest  of  the  three,  is  a  narrow  rounde<l  cord  pa» 
ing  from  the  aj>ex  of  the  external  malleolus  downward  and  slightly  backward  t< 
the  middle  of  the  outer  side  of  the  oa  calcis.  It  is  ooveretl  by  the  tendons  of  tb4 
Pcroneus  longus  and  brcvis. 

The  eynovial  membrane  invests  the  inner  surface  of  the  ligaments,  and  sendi 
a  duplicaturc  upward  between  the  lower  extremities  of  the  tibia  and  6bula  for 
short  distance. 

Relations. — The  tendons,  vessels,  and  nerves  in  connection  with  the  joint 
in  front,  from  within  outward,  the  Tibialis  amicus,  Extensor  proprius  poUicb,  ante 
rf.«  VTA  ^^^^  tibial   vessels,   anterior  tibial  nerve.  Ex 

^^^    ^^  tensor  communis  digitorum,  and  Peroncus  ler 

fnj^^l  mi  Rrl  tius;  behind,  from  within  outward,  the  Tibialii 

N^^HgHllv)!  posticus.   Flexor   lougus   digitorum,    posterio) 

yj^HP^S';':  y  .11  tibial    vessels,   posterior    tibial  nerve,   Flexoi 

^nm^  ^i'Bl'''y-,  be  A  lougus  pollicis;  and  in  the  groove  behind  tbi 

external  malleolus  the  tendons  of  the  Pcroneut 
longus  and  brcvis. 

The  Arteries  supplying  the  joint  are  de 
rived  from  the  malleolar  branches  of  the  ante 
rior  tibial  and  peroneal. 

The  Nrrpes  are  derived  from  the  anterio) 
and  posterior  tibial. 

Actions. — The  movements  of  the  joint  an 
mainly  those  of  flexion  and  extension,  but  i 
certain  amount  of  lateral  motion  is  permitle* 
when  the  foot  is  in  the  extended  position.  Thii 
is  in  consequence  of  the  shape  of  the  articulai 
surface  of  the  :istragalus,  which  is  considerabh 
wider  in  front  than  behind  (Fig.  233,  p.  2So). 
and  of  the  tibio-fibular  mortise,  which  is  alsc 
broader  in  fi*nnt  than  behind ;  hence  in  com- 
plete extension  the  narrowest  part  of  the  asirag- 
alus  is  loilged  in  the  widest  part  of  the  tibio- 
fibular arch,  and  therefore  a  certain  amount  of 
lateral  movement  is  possible.  In  the  flexed  positiuii,  on  the  other  hand,  the  astrag* 
aliis  is  tightly  embraced  by  the  two  malleoli,  and  no  lateral  movement  is  possible. 
In  extreme  extension  there  is  also  a  slight  amount  of  adduction,  or  inward  move 

'  Uumphrv  oa  Tfu  SMeton,  p.  559. 
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ment  of  the  fore  part  of  the  foot ;  this  is  in  consequence  of  the  external  border  of 
e  upper  articulur  .surface  of  the  astragalus  l»eing  hmger  than  the  inner  one  and 
mewhat  curved,  which  has  a  tendency  to  turn  ihe  fout  inward  if  exten&ion  is  car- 
ried to  its  extreme  limit.  Of  the  ligaments,  the  iutcrnul  or  deltoid  \s  of  very  great 
power,  so  much  so  that  it  usually  resists  a  force  which  fnictun'-s  the  process  of  bctne  to 
which  it  is  attached.  Its  middle  portion,  together  with  the  middle  faseicnliis  of  ihe 
extenml  lateral  ligiiment,  hinds  the  hones  of  the  log  finnly  to  the  foot  and  resists  dis- 
plarement  in  every  direction.  Its  anterior  jind  posterior  fibres  limit  extension  and 
Hexion  of  the  foot  respectively,  and  tlie  anterior  hhivs  also  limit  abduction.  The  pos- 
terior portion  of  the  extenial  luleral  ligament  assists  the  middle  [lortion  in  resisting 
the  displacement  of  the  foot  backward,  and  dee[»ens  the  cavity  for  the  reception  of  the 
L,J8traga]us.  The  anterior  fasciculus  is  a  security  against  the  disjdaceuient  of  the 
■  *fcot  forward*  and  limits  extension  of  the  joint.  The  luovements  of  abductinn  and 
r  adduction  of  the  foot,  together  with  the  minute  changes  in  form  by  which  it  is 
I      applied  to  the  ground  or  cakes  hold  of  an  object  in  climbing,  etc.,  are  mainly 

[Fio.  277. 


PUNTaR  V.IA. 
Sn^tUl  Section  of  Ankle  And  Foot  (Vole).] 

effected  in  the  tarsal  joints,  the  om*  which  enjoys  the  prejitest  amount  of  motion 
being  that  between  the  astragalus  and  os  calcis  behind  and  the  scaphoid  and  cuboid 
»n  front.  This  is  often  called  the/n7n»rfrj»c  \ov  tiiedio-']  f/trnaf  joint ^  and  it,  with  the 
ftuV»<irdinate  joints  of  the  tarsus,  can  replace  the  ankle-joint  in  a  great  measure 
'nen  tlie  latter  ha.s  beeomo  ankyIose4l. 

^rtension  of  the  tarsal  bones  upon  the  tibia  and  fibula  is  produced  by  the  Gas- 
^'[^emiufl,  Solcus,  Tibialis  posticus,  Pcroneus  longus  and  brcvis,  Flexor  longus 
^'^giuipum,  and  Flexor  longus  pollicis;  fb*xion,  by  the  Tibialis  anticus,  Pcroneus 
f^^UR,  Extensor  longus  digitonim.  and  Extensor  proprius  jwllicis;'  tuidurtimi^ 
m  the  extended  position,  is  produced  by  the  Tibialis  anticus  and  posticus;  and 
^^'imion,  by  the  Peronci. 

V.  Articulations  of  the  Takstts. 

Theee  articulations  may  be  subdivided  into  three  sets:  1.  The  articulations  of 
Jo  first  row  of  tarsal  hones ;  2,  the  articulations  of  the  second  row  of  tarsal  bones; 
«» the  articulations  of  the  two  rows  with  each  other. 

Tn«  Kttident  mnst  bear  in  mind  that  the  Kxtensnr  lont^ia  diKitonim  and  Exten§or  proprin**  pnllicia 
"fertrnjon  of  the  toes.  biU /fe/ora  f»f  tlie  itnkle,  and  (tial  the  Flexor  loogus  digitorum  and  Flexor  loo- 
l»  jwUicif  are  /ezorv  of  the  iocs,  but  cxtemors  of  the  onkle. 


358 


ARTICULATIONS, 


1.  Articulations  of  the  First  Row  of  Tarsal  Bonks. 

The  articulations  between  the  astragalus  and  oa  calcis  are  two  in  numher — ante- 
rior and  posterior.     They  are  arthrodial  joints.     The  bones  are  connected  together] 
by  three  ligaments : 

External  Calcaneo-astragaloid.  Posterior  Calcaneo-a^tru^aloid. 

Interosseous. 

The  External  Oaloaneo-astraguloid  Ligament  (Fig.  27*5,  p.  Hiifi)  is  a  shoi 
strong  fiuscifulii-*    p:i>isin^  Ironi   the  t)utfr  surface  of  the  afttragulusf,   immediately 
beneath  its  external  mullouhir  fiieet,  to  the  outer  surfaee  of  the  os  calcis.     It  i» 
placed  in  front  of  the  middle  f;i8ciculus  of  the  external  lateral  ligament  of  the- 
ankle-joint,  with  the  fibres  of  which   it  is  parallel. 

The  Poeterior  Calcaneo-astragaloid  Lig'ament  (Fig.  274,  p.  Srifj)  eonnectsi 
the  posterior  extremity  of  the  af^tmgalus  with  the  upper  contiguous  surface  of  the 
08  calcis;    it  is  a  short  narrow  band,  the  fibres  of  which  are  directed  obliquely 
bftckwavd  and  inwiinl. 

The  Interosseous  Ligument  forms  the  chief  bonil  of  union  between  the  bones. 
It  consists  of  numerous  vertical  and  oblique  fibres  attached  by  one  extremity  to  the- 
groove  between  the  articulating  surface  of  the  astragalus;  by  the  other  to  a  corre** 
sponding  depression  on  the  upper  surface  of  the  os  calcis.     It  is  very  thick  and  I 
strong,  being  at  least  an  inch  in  breadth  from  side  to  side,  and  serves  to  unite  the 
OS  calcis  ami  jistragiilus  solidly  together. 

The  ejmovial  membranes  (Fig.  279)  are  two  in  number— one  for  the  |K>stenor] 
calcaneo-astraguloid  articulation ;  a  second  for  the  anterior  calcaneo-astragaloid  joiul 
The  latter  synovial  membrane  is  continued  forward  between  the  contiguous  suHaeesI 
of  the  astragalus  and  scaphoid  bones. 


2.  Articulations  of  the  Second  Row  of  Tarsal  Bonks. 

The  articulations  between  the  scaphoid,  cuboid,  and  three  cuneiform  are  effected 

by  the  following  ligaments: 

Dorsal.  Plantar. 

Interosseous. 

The  Dorsal  Lig'amente  are  small  bands  of  parallel  fibres  which  pass  fi-om  each 
bone  to  the  neighboring  bones,  with  which  it  articulates. 

The  Plantar  Li^rameats  have  the  same  arrangement  on  the  plantar  surface. 

The  Interosseous  Lieraments  are  four  in  number.  They  consist  of  atroi 
transverse  fibres  which  pass  between  the  rough  non-articular  surfaces  of  adjoininj 
bones.  There  is  one  between  the  side:*  of  the  scaphoid  and  cuboid,  a  second  between! 
the  internal  and  middle  cuneiform  bones,  a  thinl  between  the  middle  and  external 
cuneiform,  and  a  fourth  between  the  external  cuneiform  and  cuboid.  The  scaphoit 
and  cuboid  when  in  contact  present  each  a  small  articulating  facet  covered  with  car- 
tilage, and  lined  either  by  a  separate  synovial  membrane  or  by  an  offset  from  th< 
great  tarsal  synovial  membrane. 

8.  Akticulations  of  the  Two  Rows  op  the  Tarsus  with  each  otheb. 

These  may  be  conveniently  divided  into  three  sets:  the  joint  between  the 
calcis  and  the  cuboid,  the  ligaments  connt»cting  the  ns  calcis  with  the  scaphoid,  th 
joint  between  the  as^tragalus  and  the  scaphoid. 

The  ligaments  connecting  the  os  calcis  with  the  cuboid  are  four  in  number 

Dorsal     i  J^aperior  Calcanoo-ciiboid. 

''1  Internal  Culcanco-cuboid  (Interosseous). 

■ni     .       f  Long  Calcaneo-cuboid. 

Plantar.  \  ou    »  /--  i  l   •  i 

I  onort  Lakaneo-cuboia. 
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Tbe  Superior  Calcaneo-cuboid  Ligament  (Fig.  275)  is  n  thin  and  narrow  fas- 
ciculn?  which  pa>»ses  between  the  contiguous  surfaces  of  the  oe  calcis  and  cuboid  on 
the  dorsal  surface  (if  the  joint. 

The  Internal  Calcaneo-cuboid  (Interoeseous)  Ligament  (Fig.  27-'>)  is  a  short 
but  thick  and  strong  baud  of  fibres  ari«iig  from  tbr  os  calcis  in  the  deep  hollow 
which  intervenes  between  it  and  the  astragalui^.  and  eloHely  blende*!  at  its  origin 
with  tbe  superior  calcaneo-sraphoid  ligament.  It  is  in^^ertefl  into  the  Inner  side  of 
the  cnboid  bone.  This  ligament  forms  one  of  the  chief  bonds  id'  union  between 
the  first  and  second   row  of  the  tarsus. 

The  Long  Calcaneo-cuboid  (Fig.  278),  the  more  superficial  of  the  two  plantar 
ligaments,  is  the  longest  of  all  the  ligaments  of  the  tarsus:  it  is  attached  to  the 
nnder  surface  of  the  os  calcis,  from  near  llie  tuberosities,  as  far  forward  as  tlie  ante- 
rior tubercle;  its  fibri's  pass  forward  to  be  attaclied  to  the  ridge  on  tlie  under  stirface 
«f  the  cubiiid  bone,  (lie  more  superticiul  fibres  being  continued  onward  to  the  biis*^ 
of  the  setrond,  third,  and  fourth  metatarsal  bones.  This  ligament  crosses  the  groove 
on  tlie  umler  surface  of  the  cnboid  Iwme,  converting  it  into  a  canal  for  the  passage 
of  tbe  ten<ion  of  the  Peroneus  longtis. 

The  Short  Calcaneo-cuboid  Ligament  lies  nearer  to  the  honefi  than  the  preced- 
ing, from  which  it  is  separated  by  a  little 
ureolar  adip*>se  tissue.  It  ia  exceedingly 
bmad.  about  an  inch  in  length,  and  extemls 
from  the  tnbercle  anil  the  depression  in  front 
of  ii  on  the  fore  part  of  the  under  surlace  of 
the  OS  ealcis  to  the  inferior  surface  of  the 
cuboid  bone  behind  tbe  pen>neal  groove.  A 
wparale  synovial  membrane  is  found  in  the 
calcnneo-enboid  nrticulation. 

The  ligaments  connecting  the  os  calcia 
vith  the  waphoid  are  two  in  number: 

Superior  Calcaneo-scaphoid. 
Inferior  Calcaneo-scaphoid. 

The  Superior  Calcaneo-ecaphoid  (Fig. 
i7o)  arises,  as  :ilre;idy  mentitmtMl,  with  the 
liitcmal  calcaneo-cuboid  in  the  deep  hollow 
between  the  astragalus  and  os  calcis;  it  pjtsses 
forward  from  the  inner  side  of  the  anterior  ex- 
^J^inity  of  the  os  calcis  to  the  outer  side  of 
^©  scaphoid  bone.  These  two  ligaments  re- 
^■»>hle  the  letter  Y,  being  blended  together 
"^uind,  but  separated  In  front. 

The  Inferior  Calcaneo-scaphoid  (Fig. 

*^)  is  by  far  tbe  larger  and  stronger  of  the 

*^^    ligaments  of   this  articulation :    it  is  a 

JfOfui  and  thick  band  nf  fibres,  which  passes 

»orw„P(]  ajj^j  in^nrfi  tVoni  the  interior  and  in- 

^^'^    extremity  of  the  os  calcis  to  the  under 

*^'»rrnce  of  the  scaphoid  bone.       This  liga- 

^'i^nt  not  onlyscrve«  to  connect  the  os  calcb 

Wid  ^Tvplioid,  but  supf»orts  the  head  of  the 

**^trtij»aliis,    fonning     part    of    the   articular 

^^'>ty  in  which   it  is  rei-eived.     The  uftpfr 

•"iMre  19  lined  by  the  synovial  membrane 

^'Utinued  from   the  anterior  calcaneo-astragaloid  articulation.     Its  under  %urf*tct 

**  iti  contact  with  the  tendon  of   the  Tibialis  posticus  muscle.^ 

.     Mr.  ITnncock  deM-ri^os  an  extension  of  ihie  Ugameiil  npwanl  <in  the  inner  side  of  the  font, 
*i>'cl»  romplele*  ihe  wxrket  of  ihe  joint  in  that  direction  [Lantet^  1866,  vol.  i.  p.  618). 
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The  articulation  between  the  astragalus  and  scaphoid  is  nn  arthrodial  joint,  the 
Tounded  head  of  the  a3trafra!u:<  bciug  received  into  the  concavity  foniied  by  tlie 
posterior  Kurface  of  the  .seaphoid,  the  anterior  articulating  surfane  of  the  calcaneuin, 
and  the  upper  surface  of  the  c-alcaneo-ecaphoid  ligament,  vrhich  fills  up  the  trian- 
gular interval  between  those  bones.  The  only  ligament  of  this  joint  is  the  superior 
astraxfnlo'Heaphoidy  a  broad  hand  which  passes  obliquely  forward  from  the  neck  of 
the  astragalus  to  the  superior  surface*  of  the  scaphoid  bone.  It  is  thin  and  weak 
in  texture,  and  covered  by  the  Extensor  tendons.  The  inferior  calcaneo-scaphoid 
supplies  tlie  [dace  of  an  inferior  ligament. 

The  synovial  membrane  wLich  lines  the  joint  is  continued  forward  from  the 
anterior  calcaneo-astragaloid  articulation.  This  articulation  permits  of  consider- 
ahle  mobility^  but  its  feebleness  is  such  as  to  allow  occasionally  of  dislocation  of 
the  astragalus. 

Actions. — The  movements  permitted  between  the  bones  of  the  fiixt  row,  the 
astragalus,  and  os  calcis  are  limited  to  a  gliding  upon  each  other  from  before  back- 
ward anil  from  side  to  side.  The  eliding  movement  which  takes  place  between  the 
bones  of  the  second  row  is  very  slight,  tlie  articulation  between  the  scaphoid  and 
cuneiform  bones  being  more  movable  tlian  those  of  the  cuneiform  with  each  other 
and  with  the  cuboid.  The  movement  which  takes  place  between  the  two  rows  is 
more  extensive,  an<l  consists  in  a  sort  of  rotation  by  mean^  of  which  the  sole  of  the 
foot  may  be  slightly  tiexed  and  extended  and  carried  inward  and  outward. 


I 
I 
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VI.  Tarso-metatabsal  Articulations. 
These  are  arthrodial  joints.     The  bones  entering  into  their  formation  are 


fourV 


tarsal  bones — viz.  the  interna!,  middle,  and  external  cuneiform,  and  the  cuboid — 
which  articulate  with  the  metatarsal  bones  of  the  five  toes.  The  metatanwil  bone 
of  the  grcjit  toe  articulates  with  the  internal  cuneiform  ;  that  of  the  second  is 
deeply  wodgv-d  in  between  the  internal  and  external  cuneifonn,  resting  against  the 
middle  cuneifonn,  and  being  the  most  strongly  articulated  of  all  the  metatarsal 
bones;  the  third  metatarsal  articulates  with  the  extremity  of  the  external  cunei- 
form ;  the  fourtii  with  the  cuboid  and  ext<»mal  cuneifonn  ;  ami  the  fifth  with  the 
cuboid.  The  articular  surfaces  are  CQvered  with  cartilage  lined  by  synovial  mem- 
brane, and  connected  together  by  the  following  ligaments : 

Dorsal.  Plantar. 

Interosseous. 


1 
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The  Dorsal  Ligaments  consist  of  strong,  flat,  fibrous  bands  which  connect  the 
tarsal  with  the  uit'tatarsal  bones.  The  first  metatarsal  is  conncctetl  to  the  internal 
cuneifonn  by  a  single  broad,  thin,  fibrous  band  ;  the  second  hjw  three  dorsal  liga- 
ments, one  from  each  ctineiform  bone;  the  third  has  one  from  the  external  cunei- 
form ;  and  the  fourth  and  fifth  have  one  each  from  the  cuboid. 

The  Plantar  Ligramente  consist  of  longitudinal  and  oh1i({ue  fibrous  bands  con- 
necting the  tarsal  and  metatarsal  bones,  but  disposed  with  le&s  regularity  than  on 
the  dorsal  surface.  Those  for  the  fiist  and  second  metatar^il  are  the  most  strongly 
marked;  the  second  and  third  metatar^tal  receive  strong  fibro?is  bands,  which  pass 
obliquely  across  from  the  internal  cuneiform;  the  plantar  ligaments  of  the  fourth 
and  fifth  mctatarsid  consist  of  a  few  .scanty  fibres  derived  from  the  cuboid. 

The  Interosseous  Ligranaente  are  three  in  number — internal,  middle,  and  c.xtcr- ■ 
nal.     The  hUtrnal  one  pa.sses  from  the  outer  extremity  of  the  internal  cuneiform  to  ^ 
the  adjacent  angle  of  the  second  metatarsal.     Tlie  mi'ddfc  one,  less  strrmg  than  the 
preceding,  connects  the  external   cuneiform  with  the  atljacent  angle  of  the  second 
metatarsal.     The  cxtenuil  interosseous  ligament  connects  the  outer  anglti  of  tho 
external  cuneiform  with  the  adjacent  side  of  the  third  metatarsal. 

The  synovial  membranes  (Fig.  271*)  found  in  the  articulations  of  the  tarsus 
and  metatarsus  are  six  in  number — one  for  the  posterior  calcan(*o-astragaloid  artic- 
ulation ;  a  second  for  the  anterior  calcaneo-astragaloid  and  astragolo-scaphoid  artic- 
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a  third  for  the  ciilcuiieo-cuboiil  articulation ;  a  fourth  for  the  articulatiouH 
the  scaphoid  with  tJie  three  cuneifunii,  the  three  cuueiform  with  t»ach  other,  the 
«xtemal  cuueiform  with  the  cuboid,  and  the  middle  and  external  cuneiform  with 
^tlie  Itaaes  of  the  second  and  third  metntunuil  bones ;  a  fiilh  for  the  metatarsal  bone 

Fio.  279. 


OUk|tu SmUod  of  the  Artlrulaltons  of  tbe  Tantus  ami  Mclalanus,  sbowins  tbe  six  fynovla]  membrano. 

nf  the  great  toe  and  the  internal  cuneiform  :  and  a  sixth  for  the  fourth  and  fifth 
fili'tiitarsid  hones  with  the  cuboid.  A  8mall  synovial  niemhrane  is  sometimes  found 
between  the  contiguous  surfaces  of  the  scaphoid  and  cuboid  bones. 


Articulations  of  the  Metatarsal  Bones  with  each  other. 

The  bases  of  the  metatarsal  hones,  except  the  first,  are  connected  together  by 

yor««aL  plantar,  and  interosseoiis  ligaments.     The  dorml  and  plantar  Utfamnite  pass 

iTDni  one  metatarsal  bone  to  another.     The  ijitt'roaticous  ligawcnti  lie  deeply  between 

wie  rough,  non-articular  portions  of  the  lateral  surfaces.     The  articular  surfaces  are 

*'ored  with   cariilape,  ami  provided   with   synovial  meuihrane  continued  forA^ard 

™"   the  tarso-metatarj-al  joints.     The  di>rital  extremities  of  the  metatai*sal  hones 

J*^*^  united  by  the  trunsverse  metatarsal  Uijawent.     It  connects  the  preat  toe  with 

**  r«^t  of  the  metatarsal  bones,  and  in  this  respect  differs  from   the  transverse 

*rn<?nt  in  the  hand,  which  does  not  extend  to  the  metacarpal  bone  of  the  thun.b. 

Acrmxs. — The  movement  permitted  in  the  tarsal  ends  of  the  metatarsal  bones 

"ttiited  to  a  slijrht  glidin;»  of  the  articidar  surfnres  upon  one  another;  consider- 

e  inoiion,  however,  takes  place  in  the  digital  extremities. 
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Vil.  Metatarso-phalanobal  Articulations. 

T^e  heads  of  the  mctat;a>al  bones  nre  connected  wiili  the  concave  articular  sur- 
™^^  of  the  first  phalan(;;es  by  the  following  ligaments : 

Plantar.  Two  Lateral. 

*beir  arrangement  is  precisely  similar  to  the  eoiTcsjwntlinpj  parts  in  the  band. 
*    cxpatisinn  of  the  Extensor  tendon  supplies   the  place  of  a  dorsal  ligament. 
■^n'ir>\s. — The  movements  [►ennittefl  in  the  metata.rso-phalangeal  articulations 
^exion,  extension,  abduction,  atwl  adduction. 

VJJi.  Articulations  of  the  Phalanges. 

rho  ligaments  of  these  articulations  are  similar  to  those  found  in  the  hand,  each 
r*''  "^f  phalanfrea  being  connect^xl  by  a  plantar  ami  two  lateral  ligaments,  and  their 
*''^*-'wW  surfaces  lined  by  synovial  membrane.     Their  actions  are  also  similar. 


The  Muscles  and  Fasciae. 


THE  Muscloit  art'  L'onncctod  with  tlie  bones,  cartilages,  ligaments,  nn<l  skin,  eithi 
directly  or  through  the  intervention  of  fibrous  structures  called  tendons  or  ap 
neuroses.  Where  a  muscle  in  attached  to  bone  or  cartilage  the  fibres  tenninatei 
blunt  extremities  upon  the  perioeteum  or  perichondrium,  and  do  not  come  into  diro 
relation  with  the  osseous  or  cartilaginous  tissue.  Where  muscles  arc  connected  wit 
the  skin,  they  either  lie  as  a  ilnltened  hiyrr  beneath  it  or  arc  connected  with  i 
areolar  tiRsue  by  larger  or  smaller  bundles  (tf  fibres,  as  in  the  muscles  of  the  fac 

The  muscles  varv  extremely  in  their/orm.     In  the  limbs  they  are  of  c^)Dsid 
able  length,  especially  the  more  su[»erficial  ones,  the  deep  ones  being  generally  bro 
thev  surround  the  bones  and  form  an  important  |ii-otection  to  the  various  joints, 
the  trunk  they  are  broad,  flattened,  and  expanded,  forming  the  parictcs  of  the  cal 
ities  whielj  they  enclose;  lience  the  reason  ot*  the  tenns  /w«y,  broads  shorty  etc.  ui 
in  the  description  of  a  muscle. 

There  is  a  considerable  variation  in  the  arrangement  of  the  fihrea  of  certain  ra 
cles  with  reference  to  the  ien<lons  to  which  they  are  attached  In  some  the  fibr 
are  arrange<i  longitudinally  and  terminate  at  either  end  in  a  narmw  tendon.  If  tl 
fibres  converge,  like  the  plumes  of  a  j>en,  to  one  side  of  a  tendon  which  nins 
entire  length  of  a  muscle,  the  mu.scle  is  said  to  be  pennifomu  as  the  Peronei ;  if  th 
converge  to  both  sides  of  the  tendon,  the  muscle  is  chilled  bipetmifortn^  us  the  Rec 
femoris ;  if  they  converge  fiT>m  a  broad  surface  to  a  narrow  tendinous  point, 
muscle  ia  said  to  be  radiated,  ad  the  Temporal  an<l  Glutei  muscles. 

SThe  arrangement  of  the  muscular  fibres  in  respect  of  their  attachment  to 
ons  of  origin  and  insertion  is  a  matter  of  giX'at  imj>ortance  as  to  their  relali 
strength  and  range  of  eontmction.  Thus  in  Fig.  280  a,  the  mus<Milar  belly. 
is  ft  direct  cj)ntinuation  of  the  tendons,  and  the  length  of  the  must'ular  belly  is 
same  as  that  of  the  individual  fibres.  In  B  and  C  the  muscidar  bellies  arise  fi 
aponeuroses  on  their  stirfaccs,  but  the  arrangement  of  the  fibres  is  very  diffcrc 
In  B  the  fibres  are  many  anil  short ;  the  fibres  arising  from  the  upper  end  of  o| 
aponeurosis  are  inserted  into  tlie  upper  end  of  the  other  aponeunisis.  and  Hre  rrr* 
In  tliis  case  the  mu8<!iilar  belly  a  to  /)  is  appnronily  long,  but  the  individual  fibn 
are  short,  but  very  many,  thus  giving  great  |>o\ver  and  short  range,  as  in  the  T| 
ceps,  the  hamstrings,  etc.  In  c  the  muscular  belly  is  of  the  same  Fhaf)e  and  lengl 
as  in  B,  but  the  muscular  fibres,  while  they  are  comparatively  few,  are  nearly  as  loi 
as  the  belly,  giving  great  range,  with  lessened  strength.  In  D  the  npper  tendx 
penetrates  the  tissue  of  the  muscle,  as  in  the  Rectus  femoris.  and  the  short  muaoitl 
fibres  are  inserted  into  aponeuroses  which  terminate  in  the  lower  tendon,  and  agi 
give  great  power  and  short  range] 

They  difiV'r  no  less  in  ttize :  the  Gastrocnemius  forms  the  chief  bulk  of  the  b 
of  the  leg,  and  the  fibres  of  the  Sartorius  are  nearly  two  ftn't  in  lengtli,  wliilst 
Stapedius,  a  small  muscle  of  the  internal  ear,  weighs  about  a  grain  and  its  fibres 
not  more  than  two  lines  in  lengtli. 

[It  is  worthy  of  note  that  in  the  wetl-uourisbed  living   raotlel  the  projectj 
bony  points  of  the  skeleton — c.  r/.  great  iroeh.lnter.  vertebral  spines,  etc — are 

'  Tho  Miiwiea  anH  Fosciip  are  iJestrrilted  conjnintly,  in  orHer  that  the  student  miiy  consider 
•mngcnicnt  of  ihe  Inilcr  in  his  HiKKection  of  the  former.  It  is  rare  for  the  fttiident  of  anai'^m^ 
ihiH  rnuiilry  lo  tmve  thv  np^Mirlunity  of  riii«.e(<ttn^  the  fiwc-iie  separately ;  and  it  i».  for  this  reoonn. 
well  OH  (nm\  the  rlfitte  oonnci*linn  that  exiMs  Itetween  lite  muHrlcA  and  their  invefttinfr  Hhcatha  tl 
they  are  considered  topeiher.  Sonic  i:enentl  nhpervftlionfl  arc  first  mnde  on  the  anaiomy  of  the 
clefl  aiid  fiifeciv,  ihe  speciaJ  deHcriptiun  being  given  in  ouoneolion  with  lh«  diderent  r^iou. 
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\Xe*\  bv  <lepre88ioD8  instead  of  projevtiana.  The  reason  for  iLIh  ib  the  bulk  of 
the  nt*i|ihhoring  muscles,  which  usually  arise  bv  ^ruall  tendons  from  »uch  bony 
prominences,  the  tendons  quickly  giving  place  to  tlie  large  muscular  bellies,  Id 
rery  tiiiu  jR'r»on.s  this  rule  is  reversed,  the  skeleton  forms  showing,  while  in  long 
ncknes8  the  wasting  of  these  muscles  and  the  fat  reproduces  the  bony  prominences 
of  the  skeleton  an(i  leads  to  bed-sores.] 

The  name*  applied  to  the  various  muscles  have  been  derived — 1,  from  their  situ- 
ation, as  the  Tibialis,  Iia<lialis,  Ulnaris,  Peroneus;  2,  from  their  direction,  as  the 
Rectus  abdominis,  Obliqui  capitis,  Transversalia ;  %  from  their  uses,  as  Flexors, 

[Fto.  280. 
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AiTKiijrvmem  nf  Mii*roUr  FIbrw  In  Miisrle*  Xn  rclntlon  to  the  itfudnnn  and  muscular  apnnetiroM«;  t,  t*.  tendous 
<^f  uhgin  and  lusvrtiuD  ,  »,  tuUiivuUr  bully ;  u,  I*.  Ieii|jtb  uf  muM-ulitr  imiiy  \  llcauiiU  ancl  Bouchard),] 

*'Xtetison*,  Abductors,  etc. ;  4.  from  their  shape,  as  tlie  Deltoid,  Trapezius,  Rhoin- 
^OitJ^yj;  5^  ^Km\  the  number  of  their  divisions,  as  the  Bicejis,  the  Triceps:  6,  from 
.***>■  points  of  uttachmont,  as  the  Slerno-cleiilo-raastoid,  Slerno-hyoid.  Sterno-thy- 
,      '      j-jjj  jjj^  Latin  names  of  the  muscles  it  must  be  remembered  that  the  word 
'***»»culus"  always  is  supposed  to  precede  the  remainder  of  the  name,  which  con- 
really  of  one  or  more  adjectives  qualifying  this  name.     Many  of  these,  ho»- 
***-»  are  abbreviated,  as  "  Sterno-hyoid  *'  for  •■'  musculus  stenio-hyoideus.'*] 
. ^  »  the  descri[>tion  of  a  muscle  the  tenn  orit^in  is  meant  to  imjdy  its  more  [usu- 
'.*"  J  fixtnl  or  central  attachment,  and  the  term  innerfion  the  movable  point  to  which 
"^     "Cnrce  of  the  muscle  is  directed  ;  but  the  origin  is  ahsolutely  fixed  in  only  a  very 
***'^'l.  1  number  of  muscles,  such  aw  thow  i)f  the  face.  \%hich  are  attacheil  by  one  extrem- 
y    ^o  the  bone  and  by  the  other  to  the  movable  integument ;  in  the  greater  number 
*     *nuscle  can  be  made  to  act  from  either  extremitt^. 

^To  ascertain  the  action  of  any  sim/Ip  muscle,  the  best  means  is  to  apply  elec- 
incixty  to  it  on  the  living  model.  (t>ee  figures  at  the  end  of  the  section  on  the  Mus- 
*^'^'^*- I  On  the  cadaver  any  motion  which  relaxes  the  muHcle  represent,**  its  active 
^''^^^tLrftction,  while  any  which  makes  it  tense  is  the  reverse  of  its  action.] 

Xu  the  diMectian  of  the  muscles  the  student  should  pay  especial  attention  to  the 

^''^acl  on)/hu  irmertion^  and  ttrtions  of  each.  an»i  its  more  important  rf/a<?ow«  with 

*^^**i-ouniiing  parts.     Anaccumte  knowledge  of  the  points  of  attachment  of   the 

■***s^los  is  of  great  importance  in  the  determination  of  their  action.     By  a  know- 

iM\j»e  of  the  action  of  the  muscles  the  surgeon  is  able  to  explain  the  causes  of  dis- 

Vlncemotit  in   various  forms  of  fracture  and  the  causes  which  produce  distortion  In 

^'•'lous  deformities,  and  consequently  to  adopt  appropriate  treatment  in  each  eafie. 

*«^  relations  also  of  some  of  the  muscles,  especially  those  in  immediate  apposition 

*Hh  the  larger  blood-vessels,  and  the  surface-markings  they  produce,  should  be 
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especially  remembered,  as  they  form  useful  guides  in  the  ap])lication  of  a  ligature  to 
those  vessels.  [After  dissecting  superficial  umsclcs,  it  is  often  desirable  to  cut 
them,  so  as  to  reack  the  deeper  structures.  In  doiug  8o  it  is  belter  not  to  cut  them 
at  their  origin  or  insertion,  but  somewhere  nejir  the  middle,  so  that  the  origin  and 
insertion  may  be  the  better  studied  after  more  thorough  dissection.  If  a  number 
of  muscles  lie  together,  as  in  the  furearm,  cut  them  at  different  levels,  so  that  the 
upper  and  lower  portions  may  be  the  better  recognized. 

It  is  especially  reirominended  to  the  student  not  to  dissect  the  muscles  of  the/<ure 
and  perhnntnt  until  ho  ha.s  dissected  thase  of  other  parts  of  the  body,  d«  these 
muscles  present  peculiarities  which  make  their  dissection  very  difficult.  (See  p. 
305  and  the  Perineum.)] 

Tentiofis  are  white,  glistening,  fibrous  cords  varying  in  length  and  thickness, 
sometimes  round,  sometimes  flattened,  of  considerable  strength,  and  devoid  of  ela*- 
ticity.  Thev  consist  almost  entirely  of  white  fibrous  tissue,  the  fibrils  of  which 
have  an  undulating  coui-se  pamllel  with  each  other  and  are  firmly  united  together. 
Thev  are  very  sparingly  supplied  with  blood-vessels,  the  smaller  tendons  presenting 
in  tlieir  interior  not  a  trace  of  them.  Nerves  also  are  not  present  in  tne  smaller 
tendons ;  but  the  larger  ones,  as  the  tendo  Achillis,  receive  nerves  which  aocom- 
paiiy  the  nutrient  vessels.  The  tendons  consist  principally  of  a  aubstauce  which ^ 
yields  gelatin.  ^ 

[Kemarkable  changes  occur  in  the  muscles  with  a(/e.     In  childhood  the  muscu- 
lar bellies  are  relatively  long  and  the  tendons  short.     With  advancing  years  the  ^ 
tendons  invade  the  muscular  bellies,  so  that  the  contractile  element  is  a  constantly  ■ 
diminishing  factor.     This  accounts  for  the  greater  agility  and  suppleness  of  youth,  ^ 
which  as  we  get  older  is  lost  to  such  a  degree  that  professional  acrobats  well  know 
that  to  excel  in  such  athletic  feats  it  is  needful  to  begin  in  childhowl  and  to  prac- 
tise these  feats  constantly.     A  baby  can  readily  put  its  feet  in  its  mouth,  or  when 
sitting  on  a  bed  with  the  legs  at  right  angles  with  the  body  can  easily  lift  the  lega 
to  an  acute  angle  with  the  trunk — a  feat  that  is  Impossible  with  an  adult,  since  the 
ligamentous  action  of  the  muscles  (p.  301)  has  been  increased  by  the  preponderance 
of  the  tendon  over  the  muscular  belly.     These  natural  limita,tions  of  motion  are 
always  to  be  considered  by  the  surgeon  when  making  passive  motion.] 

Aponeuroneat  are  flattened  or  ribbon-shaiied  tendons  of  a  pearly-whito  color, 
iridescent,  glistening,  and  similar  in  structure  to  the  tendons.  They  are  destitute 
of  nerves,  and  the  thicker  ones  arc  only  sparingly  supplie*!  with  blood-vessels. 

The  tendons  and  aponeuroses  are  connected,  on  the  one  hand,  with  the  muscles, 
and  on  the  other  hand  with  the  movable  structures,  as  the  bones,  cartilages,  liga- 
meuLs,  fibrous  membranes  (for  instance,  the  sclerotic),  and  the  synovial  membranes 
(subcrureus,  subanconeus).  Where  the  muscular  fibres  are  in  a  direct  line  with 
those  of  the  tendon  or  aponeurosis,  the  two  are  directly  continuous,  the  muscular 
fibre  being  distinguishable  from  that  of  the  tendon  only  by  its  striation.  But 
where  the  muscular  fibre  joins  the  tendon  or  aponeurosis  at  an  oblique  angle;  the 
former  terminates,  according  to  Kolliker,  in  rounded  extremities,  which  are  received 
into  corresponding  depressions  on  the  surface  of  the  latter,  the  connective  tissue 
between  the  fibres  being  continuous  with  that  of  the  tendon.  The  latter  mode  of 
attacliment  occurs  in  all  the  pennifonn  and  bipcnniform  muscles,  and  in  those  mus- 
cles the  tendons  of  which  commence  in  a  membranous  form,  as  the  Gastrocnemius 
and  Solcus, 

Thefancue  {fawia,  a  bandage)  are  fibro-areolar  or  aponeurotic  laminae  of  variable 
thickness  and  strength,  found  in  all  regions  of  the  body,  investing  the  softer  and  more 
delicate  organs.  The  fasciie  have  been  subdivided,  from  the  sitimtion  in  which  they 
are  found,  into  two  groups,  superficial  and  deep. 

The  superfirial  ffisf'iu  is  found  immediately  beneath  the  integtiraent  over  almost 
the  entire  surface  of  the  body.  It  connects  the  ^kin  with  the  deep  or  aponeurotic 
fiiscia,  and  consists  of  fibro-arcolar-tissue,  containing  in  its  meshes  follicles  of  f;it 
in  varying  quantity.  In  the  eyelids  and  scrotum,  where  adipose  tissue  is  rarclv 
deposited,  this  tissue  is  very  liable  to  serous  infilti*ation.     The  superficial  fascia 
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tariea  in  ihickneas  in  different  parts  of  the  body :  in  iLe  groin  it  is  so  tliick  as  to 

cu|)able  of  being  subdivided  into  Hcvei-al  laminic.  but  In  tlie  jialm  of  llic  bund  it 

extreme  thinness  and  intimately  ailberent  to  the  integument.     The  superficial 

is  cnpablc  of  separation  into  two  or  more  layers,  between  which  are  found  the 

ipcrficial  vessels  and  nerves  [the  mammary  gland]  and  the  superfieial  lyniphutic 

imls,  a-H  the  .superficial  epiga-siric  veHsels  in  the  abdominal  region,  the  radial  and 

luiir  veins  in  the  forearm,  the  Hiiphenous  veins  in  the  leg  and  thigh :  certain  cuta- 

ms  muscles  also  are  ;*ituated  in  the  superficial  fascia,  as  the  Platvsnia  myoides  in 

neck  and  the  Orbicularis  palpebrarum  around  the  eyelids.     This  fascia  is  most 

ilinct  at  the  lower  pari  of  the  abdomen,  the  scrotum,  perineum,  and  extremities; 

very  thin  in  tho«e  regions  where  muscular  fibres  are  inserted  into  the  inte^iment, 

on  the  side  of  the  neck,  the  face,  and  around  the  margin  of  the  anus  :  and  is 

lost  entirely  wanting  in  the  palms  of  the  hands  and  soles  of  the  feet,  where  the 

egmnent  is  adherent  to  the  deep  fascia. 

The  suj>erfieial  fascia  connects  the  skin  to  the  subjacent  parts,  facilitates  the 
ivement  of  the  skin,  serves  as  a  soft  nidus  for  the  passage  of  vessels  and  nerves 
the  integument,  and  retains  the  warmth  of  the  body,  since  the  adipose  tissue  con- 
inwi  in  its  areolae  is  a  bad  conductor  of  caloric. 

The  dticp  fdncia  is  a  dense,  inelastic,  unyielding  fibrous  membrane,  foniiing 
leailis  for  the  muscles  and  affording  then)  broad  surfaces  for  attachment.  It  con- 
of  shining  tendinous  fibres  placed  parallel  with  one  another  and  connected 
[Other  by  other  fibres  disposed  in  a  rectilinear  manner.  It  is  usually  exposed  on 
Ic  removal  of  the  su|>ei'ficial  fascia,  forming  a  strong  inve.stmcnt.  which  not  only 
(Is  down  collectively  the  muscles  in  each  region,  but  gives  a  separate  sheath  to 
:h.  as  well  a.«  to  the  vessels  and  nerves.  The  fascia;  are  thick  in  unprot(X'ted 
limlions,  as  on  the  outer  side  of  a  limb,  and  thinner  on  its  inner  side.  The 
;p  fasctii3  assist  the  muscles  in  their  action  by  the  degree  of  tension  and  pressure 
ley  make  upon  the  surface;  and  in  certain  situations  this  is  increascMl  and  rcgti- 
Utl  hy  muscular  action,  as.  for  instance,  by  the  Tensor  vagina*  fcmoris  and  <iln- 
suh  maximus  in  the  thigh,  by  the  Biceps  in  the  leg,  and  the  Palmaris  longus  in  the 
Uid.  In  the  limbs  the  fasciic  not  only  invest  the  entire  limb,  but  give  off  septa 
^liich  separate  rhe  various  muscles  and  are  attached  beneath  to  the  periosteum: 
\f»e  prolongations  of  fa<«ciic  are  usually  spoken  of  as  intermuscular  s<'pta.. 

The  Muscles  and  Fiuneia;  may  be  arnmgetl,  according  to  the  general  division  of 
>e  body,  into  those  of  the  cranium,  face,  and  neck,  those  of  the  trunk,  those  of 
le  upper  extremity,  and  those  of  the  lower  extremity. 


MUSCLES   AND   FASCLffi   OF   THE    CRANIUM    AND    FACE. 

[The  muscles  of  the  face   may  be  divided   into  two  classes:    the  muscles  of 

n'Kiiiori^  supplied  by  the  Hrvrnf/i  nerve,  and  the  muscles  of  MaMication  (Mas- 

HtT,  Tem[K'raU   and  Pterygoiils).  supplied  by  the  fifth  nerve.     The  muyclos  of 

)re8sion  differ  from  thope  of  the  body  in  gcnenil  in  several  particulars.     They 

Dot  go  from  bone  to  bone,  but  from  l»one  to  soft  parts,  and  in  the  pphincters  of 

moDth  and  eyelids,  as  is  the  case  in  all  sphincter  muscles,  the  connt»clion  to  the 

>e  is  very  slight.     They  have  no  proper  tendons  of  origin  or  inseiiinn,  as  a  rule. 

ley  have  no  muscular  sheath,  and  are  very  loose  in  texture  (compare  Fig.  284), 

ic  fibres   being   intermingled   with   fatty  and  fibrous  tissue.     Frequently,   fibres 

<*ginhinir  in  one  nMis<'le.  especially  those  at  its  periphery,  pass  info  another  muscle, 

iiift  modifying  greatly  the  action  *if  both.    They  vary  in  development,  not  only  from 

to  person,  and  so  vary  the  expression;  but  also  in  the  same  person  at  differ- 

agcs,  and  on  the  two  side<»  of  the  face  great  variations  occur  which  infiuence 

ie  expreswion.     Sir  Charles  Bell's  and   l>ar^vin's  works  nn  ErprfttHJon  should  be 

fully  roaxl  by  the  student  who  desires  U\  understand   them   w<dl.] 

Tlie  muscles  of  the  cranium  and  face  consist  of  ten  groups,  arranged  according 

the  region  in  which  thev  are  situated : 
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Cranial  Region. 
Auricular  Region. 
Palpehral  Region. 
(Irhital  Region. 
Niuial  Region. 


The  muscles  contained  in  each  of  these 

1.   Cranial  Regimt, 
Occipilo-iVoutalia. 

2.  Auricular  Region, 
Attollens  aurem. 
Attrahons  aurem. 
Retrahens  aurem. 

3.  Palpebral  Eccfion. 
Orbicularis  palpebrarum. 

Corrugator  supercilii. 
Tensor  taryi. 

4.   Orbital  Region. 
Levator  palpt*bne. 
RtH-'tus  superior. 
Rectus  inferior. 
Rectus  intemuH. 
Rectus  extenius. 
Ohliquus  superior. 
Obliquus  inferior. 

5.  Nasal  Region, 

Pyramidalis  no^i. 

Levator  labii  superioris  ala^ijue  nasi. 
Dilatator  naris  posterior. 
Dilatator  naris  anterior. 


6.  Superior  Maxillary  Region. 

7.  Inferior  Maxillary  Region. 

8.  Intermaxillary  Region. 

0.  Temporo-maxillary  Region. 

10.  Ptorygo-maxillary  Region. 

groups  are  the  following : 

Compressor  nasi. 
Compre^s.*ior  nariuui  minor. 
Depressor  ala;  nasi. 

6.  Superior  MajciUarg  Rf.gion, 
Levator  labii  sujjerioiis. 
Levator  ansjuli  oris. 
Zygo]nati(!Us  major. 
Zy^omaticus  minor. 

7.  Inferior  3farillarg  Region, 
Levator  labii  inferiorist. 
Depressor  Lnbii  inferioris. 
Depret^cior  anguli  oris. 

8.   Jntermaxillary  Region, 
Buccinator. 

Ritioriiis. 
Orbicularis  oris. 

9.  Temporo-maxillary  Region. 
Mosseter. 
Temi»oraL 

10.  Pterifgo-maxillarg  Regitm. 

PterygoideuR  extemus. 
Ptcrygoitleus  internus. 


1.  CuANML  Region. 

Occipito-fron  talis. 

DtMnection  (Fig.  281). — Tho  hood  being  shavcii  and  a  lil(vk  nlac^  bonoeth  the  back  of  th« 
neck,  make  u  rertiral  incision  throui^h  tlit>  skin  from  bcron<  liaclcward,  couiiur^numg  at  the  roiiC 
of  the  nose  in  front  iiml  t^rminatin;;  behind  at  the  occipital  pmtiibcraneo:  make  h  ftccund  incis- 
ion in  A  hori7.ontiil  dirertion  along  tho  fon^hetid  und  n>uud  tlie  bide  of  Uie  bead  fruiu  the  aut«rior 
to  th»  posterior  extn'initv  of  the  prei^cdiii^.  Kui.^e  the  Kkiu  in  front  from  tlie  Kuhjacent  Oiusi'le 
from  below  upward:  this  munt  be  done  witb  extn'ino  care,  reinoving  tbc  iuteguuieut  from  tJie 
outer  surface  of  the  veftseU  and  the  ncrreA  which  1t<^  between  the  two. 

The  Superficial  Fascia  in  the  cranial  region  is  a  firm,  dense  layer,  iutimatel^r 
adherent  to  die  intogunu^nt  and  to  the  Occipito-frontalis  and  its  tendinous  a|ionoiir- 
oeis ;  it  is  continuous  behind  with  the  superticial  fascia  at  the  biK*k  part  of  the  neck« 
and  laterally  is  continne<l  over  the  temporal  fascia. 

The  Occipito-frontalis  (Figs.  1^82,  284)  is  a  broad  musctilo-fibrous  layer  which 
covers  the  whole  of  one  tiirle  of  the  vertex  of  the  skull  fmm  the  ixfiput  to  the  eyebrow. 
It  consists  of  two  muscular  slips  separated  by  an  intervening  tendimms  ajM^neurosis. 
The  occipital  portion,  thin,  quadrilatenil  in  form,  and  about  an  inch  and  a  half  ia 
length,  arises  from  the  outer  two-thirds  of  the  superior  curved  line  of  the  occipital 
bone  and  from  the  mastoid  |)ortion  of  the  temporal.  Its  fibres  of  origin  are  tendin- 
ous, but  they  soon  become  muscular,  and  ascend  in  a  parallel  direction  to  termi- 


en  AXIAL    REGION 


367 


^^litc  in  the  tendinous  aponeurosis.     The  frontal  portum  is  thin,  of  a  ijnadriliiiri'ul 

£*?rui,  and  intimately  atihert'Ul  to  tlit*  skin.     It  is  broader,  iti*  fibres  are  longer,  and 

^Jieir  structure  paler  than  the  occipital  portion.     Its  internal  fibres  are  continuous 

i^ilh  those  of  the  pyraraidalis  nasi.    Iti?  middle  fibre*  become  blended  with  the  Cor- 

•»-iigator  suporcilii  and  Orhindaris,  and  the  outer  fibree  are  also  blended  with  the 

ls%ttcr  muscle  over  the  external  angular  procens.     According  to  Theilc,  the  inner- 

iti(w?t  fibres  are  atlache^l  to  the  naj^al  bone?,  the  outer  to  the  e.\ternal  angular  process 

of  the  frontal  bone.     From  this  attachment  the  fibres  are  directetl  ui)ward  and  join 

tilt*  aponeurosis  below  the  coronal  suture.    The  inner  margins  of  the  frontal  portions 

of  (he  two  muscles  are  joined  together  for  some  distance  above  the  root  of  the  nose; 

Fio.  281. 


DiwieeUon  of  the  Ht-nd.  Face,  ftud  >'t:ck. 


*Ut   Viotween  the  occipital  portions  there  is  a  considerable  though  variable  interval 
'•'liioli  is  oecupie*!   by  the  aponeurosis. 

*T*he  aponeurosis  [galea  capititf]  covers  the  upper  |mrt  of  the  vertex  of  the 

*Kull,  being   continuous  in  the  middle  line  with  the  aponeurosis  of  the  opposite 

tnn&ole.     Behind  it  is  attached,  in  the  interval  between  the  occipital  origins,  to  the 

**^cipital  pmtuberance  and  superior  curved  lines  above  the  attachment  of  the  Tra- 

t**»ziiLw;  in  front  it  forms  a  short  angular  prolongation  between  the  frontal  portions; 

•^^il   on  each  side  it  has  connected  with  it  it  the  Attollens  an<l  Attrahens  aurem  mus- 

*^'***  :  in  this  situation  it  loses  its  aponeurotic  character,  and  is  continued  over  the 

^tiJpoml  fascia  to  the  zygoma  as  a  layer  of  laminated  areolar  tissue.     This  ajK)- 

ticurosis  is  closely  connec^ted  to  the  integument  by  a  dense  fibro-cellular  tissue  which 

c^Qtuius  much  granular  fat,  and  in  which  ramify  the  numerous  vessels  and  nerves 

■**   ^e  integument ;   it  is  loosely  connecte<l  with  the  pericranium  by  a  i|uantity  of 

*^^^^«  cellular  tissue  which  allows  of  u  considerable  degree  of  movement  of  the 

tnteeunient. 

3Skrvks. — The  frontal  portion  of  the  Occipito-frontalis  is  supplied  by  the  facial 
ft^^rvft,  its  occipital  portion  by  the  posterior  auricular  branch  of  the  facial,  and 
*^*»etimos  by  the  occipitalis  minor. 

AcrroNs. — The  frontal  fjortion  of  the  muscle  raises  the  eyebrows  and  the  skin 
oviT  th»>  rotit  of  the  nose,  and  at  the  same  time  draws  the  scalp  forward,  throwing 
^^  integument  of  the  forehea*!  into  tninsverse  wrinkles.  The  posterior  portion 
'^^*e  the  scalp  backwanl.  Bv  bringing  alternately  into  action  t\\v.  occipital  and 
itDutal  portions  the  entire  scalp  may  be  moved  forward  and  backward.  In  the 
Muiiiary  action  of  the  muscles  the  eyebrows  are  elevated  and  at  the  same  time 
l|n?a{>f)neurosis  is  fixed  by  the  posterior  portion,  thus  giving  to  the  face  the  expres- 
sitiu  uf  surprise :  if  the  action  is  more  bxaggeruled,  the  eyebrows  are  still  farther 
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Muaclu  of  the  Head.  Fnce,  and  Neck. 


mi-ed  and  the  skin  of  the  foreheail  thrown  into  trnnsvente  wrinkles,  as  in  the  expres- 
sion of  fright  or  horror.     [On  lifting  the  eyebrows,  the  line  wliere  the  frontal  hellr 


join3  the  nponeui'osis  is  e^i:*ily  seen. 
like  the  wrinkles  of  the  forehead. 

[Fio.  283. 


■ 
J 


This  is  usually  not  a  horizontal  line,  but  curved] 
These  wrinkles,  when  typieal,  arc  curved  tbui 
(Fig.  283),  1  being  the  central  member  of  the 
curve  above  the  nose ;  2,  2,  the  lateral  mem- 
•  bers  above  the  eyebrows.     From  this  t^'pefl 
they  vary,  and  in  some  persons  become  straight^ 
lines.     Either  the  central  or  the  lateral  por- 
tions may  be  poorly  marked  or  even  absent. 
If  ihecentrjd  portion  be  lost,  the  lateral  ofteUj 
meet,  or  even  cross  each  other.     These  variations  in  type,  development,  and  number] 
produce  the  most  diverse  results  in  expression  and  are  very  important  to  the  artist. 
Their  number  depends  on  the  thickness  of  the  skin:   the  thicker  the  skin   t.h< 
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iew-er  the  wrinkles.     In  earlv  childhrtod  the  skin  of  the  forehead  can  always  be 
rvated  in  nia.s8,  but  it  is  seldom  distinctly  wrinkled  beforo  six  years  of  age^  and 
^SocKsetimes  not  til]  eleven.] 


2.  Auricular  Rkgiok  (Fig.  282). 

AttoHens  aurem.  Attrahens  aurem. 

Retrahens  aurem. 

These  three  small  njuscles  are  placed  immediately  beneath  the  skin  around  tlie 
ex.t:c?-Ttml  ear.  In  man,  in  whom  fhe  external  car  is  almost  immovnblc,  they  are 
Txi«lt  nientarv.  They  are  the  jimilon^ues  of  large  and  important  muscle*  in  some  of 
tli^     ^lammalia. 

JDixtfrfion. — This  require:*  considemlfle  oarc.  and  Khnuld  be  performo*!  in  tho  followin;:  nmn- 

n*^«"  =    To  ospost'  the  Attollcns  aur<!iii :  draw  the  pinna  or  brood  part  of  tbn  ear  downwurd.  when 

&  Xm^'.t^^i-  lifiiid  will  Iw  felt  brneiitb  tht;  ekin  passing  from  tho  side  of  the  hea*!  to  the  upper  part  of 

t,l ;  .1 ;  by  dividintf  tb)^  »ikin  over  the  tendon  in  a  direction  fntin   below  upward,  and  then 

T*  ^  it  on  eiu'ii  sidf,  the  muM'le  l«  expot^ed.     To  bring  into  view  tho  Attrahens  aurem,  draw 

tlic      hftix  backward   by  tiioiuih  of  a   hctok.  when    the  muscle  will    l)0  made  tense,  and    may  be 

•xi>o«'d  in  a  similar  manner  to  the  prewd'mi;.     To  expose  the  Retrahens  aurem.  draw  the  pinna 

for-^w^ard,  when  the  muscle,  beinfr  made  tense,  may  be  fell  beneath  the  skin  nt  itJi  insertion  into 

U»e   faftok  part  of  the  concha,  and  may  be  expowHi  in  the  same  manoer  oa  tho  other  muaclfg. 

^*The  AttoUens  aurem  {AuriculuriM  tnipertor),  the  largest  of  the  three,  is  thin 
fao-.shaped ;   its  fibres  arise  from  the  aponeurosis  of  the  OL'fipito-frontalis.  and 
▼erge  to  be  inserted  by  a  thin,  flattened  tendon  into  the  upper  part  of  the  cranial 
Rttrface  of  the  piitna. 

Helationi;. — Erternnili/,  with  the  integument:  internally^  with  the  temporal 
"cia  and  the  areolar  layer  derived  from  the  aponeiiro.sis. 

The  Attrahens  aurem  {Aurimhirk  antenor),  the  sniallept  of  the  three,  is  thin, 
™'*-shnped.  and  its  fibres  pale  and  indistinct;  they  arise  from  the  hiteral  edge  of 
*f*^  aponeuroiiig  of  the  Occipitf>-frontali9,  and  converge  to  be  inserted  into  a  projec- 
''^'n  on  tho  front  of  the  helix. 

Rei.atioxs, — Erti'malbf^  with  the  skin:  internaU//^  with  the  temporal  fascia 
''"Uch  separates  it  from  the  temporal  artery  and  vein. 

The  Retrahens  aurem  (Auricuhris  poHcrior)  consists  of  two  or  three  fleshy 
"^cicidi  which  arise  from  the  mastoid  portion  of  the  temporal  bone  by  shf>rt  a]»o- 
'*/^'^rotic  fibres.  They  are  inserted  into  the  lower  part  of  the  cranial  .surface  of 
Ihe  concha. 

Relations. — ErternaUy,  with  the  integument;  intemalli/^  with  the  mastoid 
Potion  of  the  temporal  bone. 

Nkrve?. — The  AttoHens  aurem  is  supplied  by  the  occipitalis  minor:  the  Attra- 
'***ns  aurem.  bv  the  facial ;  and  llie  Retnihens  nurom,  hv  the  posterior  auricular 
«^nch  of  the 'facial. 

AcTiov?. — In  man  these  muscles  possess  very  little  action  ;  the  AttoHens  aurem 
^^'^htly  rais<«*  the  ear;  the  Attrahens  aurem  draws  it  forward  and  upward;  and  the 
"Hrahens  aurem  draws  it  backward.  [Many  persons  can  move  the  ear  upward  and 
Wkward,  and  most  people  do  so  to  a  slight  but  perceptible  extent  in  smiling  and 
laujrhler.] 

3.  Palpkbral  Region  (Figs.  282,  284). 

Orbicularis  palpebrarum.  Levator  palpebnc. 

Comigator  supercilii.  Tensor  tarsi.  * 

,  J^xwiion  (Fii*.  281). — Tn  order  to  expose  the  muscles  of  the  face,  continue  the  longitudinal 
'I'^Jon,  made  in  ttie  dissection  of  the  Oceipito-frontalis,  down  the  median  line  of  the  face  to  the 
op  of  the  noflp,  and  from  thi5  |»oint  onwani  to  tlie  uppor  lip,  and  curry  another  inei^on  alon;; 
"^|0«rjEir»  "f  the  lip  to  the  an^le  of  the  mouth,  and  transversely  across  the  face  to  the  an^Ie  of 
we  jaw.  Then  mako  an  incision  in  front  of  the  external  ear  from  the  aii^Ie  of  the  jaw  upwan], 
k"  join  the  trun«ver*>e  inct<iion  mailo  in  exposinn  the  Occipito-frontali.i.  Then*'  incii«ions  include 
» ■puan^-shafKjd  flap,  which  should  be  rcmovinl  with  care  :n  the  direction  marked  in  the  figure, 
A*  thp  muscle?  at  gomo  pointa  are  inti 
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pomtfi  are  intimately  adherent  to  the  integument 
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The  Orbicularis  palpebrarum  is  a  sphincter  muscle  wbicli  siirroniuls  the 
curaference  of  the  orUil  imd  t'Vflid^*,     It  arises  t'roiii  tlif  intenml  iinjrular  j>r<x^ 
of  the  frontal  boriu,  from  the  na^al  process  of  the  superif)r  maxillai'v  in  front  of 

lac'lirymal  groove,  und  fnjin 
[Flu.  •JH4  anterior  surfacL*  itnd  borders 

a  short  tendon,  die  fritdo  ptifj 
hrnrum.  placwl  at  the  inner 
gle  of  the  orbit.    From  thi»  oi 
gin  the  fibres  are  directcil  o\ 
ward,  forming   a   bn>jMl.   tiiii 
ami  ilat  layer  which  a»ver8  tl 
eyelids,   surrounds  the  cireiil 
ference  of  the  orbit,  and  spi 
out  over  the  temple  and  down- 
ward on  the  cheek,  beeoinii 
blended  with  the  ()eeipiti>-fr 
talis  and  Corrugator  fiupercili 
The  palpebral  [xtrtion  (eiliai 
of  the  Orbicularis  is  thin 
pale;  it  arises  from  the   bil 
cation  of  the  tendo  palpebrarui 
anil  forms  a  series  of  concern 
curves  which  are  united  on 
outer  side  of  the  eyelids  at 
acute  angle  by  a  cellular  rapl 
some   l>eing   inserted    into 
external    tarsal    ligament 
malar  bone.    The  orbicular 
tion  (orbicularift  latus)  is  thicker  and  of  a  reddish  color:  its  fibres  are  well  devi 
oped  and  form  complete  ellipses. 

Rklations. — By  its  superficial  surfave  with  the  integument;  by  its  deep  ^urfu^ 
above  with  the  Occipito-frontalis  and  Corrugator  supeixilii,  with  which  it  h  iuti- 
matelv  blended,  and  witli  the  supraorbital  vessels  and  nerve;  below  it  covers  the 
lacl)rymal  :^ac  and  the  origin  of  the  Levator  hibii  superioris  and  the  Levator  labii 
superioris  alteque  nasi  muscles.  Internally,  it  is  occasionally  blended  with  the 
Pynimidalis  nasi ;  cjfrrmi/^^v,  it  lies  on  the  temporal  fascia.  On  the  eyelids  it 
separated  from  the  conjunctiva  by  a  fibrou8  membrane  and  the  so-called  l«i 
cartilage.' 

The  tt*ndo  palpebrarum  (tcndo  oculi)  is  a  short  tendon,  about  two  lines  in  Icnj^ 
and  one  in  breadth,  attached  to  the  nasal  process  of  the  superior  maxillarv  bone 
front  of  the  lachrymal  gnwve.  Crossing  the  lachrymal  sac,  it  divides  into  two  pu 
each  division  being  attached  to  the  inner  extremity  of  the  corresponding  tarsal  < 
tilagc.  As  the  tendon  crosses  the  lachrymal  sac  a  strong  aponeurotic  lamina 
given  off  from  the  jx)sterior  surface,  which  expands  over  the  sac  and  is  attachi 
U)  the  ridge  on  the  lachrymal  bone.  This  is  the  reflected  aponeurosis  of  the  tei 
palpebrarum. 

The  Corrugator  supercilii  is  a  small,  narrow,  pyramidal  muscle  placed  at 
inner  extremity  of  the  eyebrow,  beneath  the  Occipito-frontalis  and  Orbicularis 
pehniruiu  nnjscles.     It  arises  from  the  inner  extremity  of  the  aupeiXMliary  ridge, 
whence  its  fibres  pass  upward  and  outwnnl  to  be  inserted  into  the  uuder  eurfJAce 
the  orbicularis  opposite  the  middle  of  the  orbital  arch. 

HelatioNi>. — By  its  anU'rior  surface  with  the  Occipitr>frontAlis  and  Orbiculi 
palpebrarum  muscles;  by  its  posterior  surface  with  the  frontal  bone  and  supi 
trochlear  nerve. 


Fnmlal  ami  onilur  Mufplc*.  nhimint?  ihtMr  loose  textniv  Rnd  Intcr- 
udngUtig  fibre*  when  mlnuu'ly  difisecutl  (Heiilc*)-] 


*  The  stvidont  alionld  bear  in  mind  that  the  lanwl  mrtilajrefl  do  not  rciiIW  oonsiirt  of  cartiligiii 
tissue,  nnd  ihsl  iheroCore  the  name  \»  a  t)ad  unc;  ii  liai^.  however,  hecn  Muicliimed  bv  anch  lot 
(Itfti  it  seetna  inexpedient  to  alter  it,  since  it  might  lead  to  confusiou. 


ORBITAL    REGION. 


371 


The  Levator  palpebree  will  be  described  with  the  muscles  of  the  orbital  region. 

TIio  Tensor  tarsi  [Horner's  muscle]  is  a  sruall  thin  muscle,  about  three  lines  in 

lili  and  six  in  length,  situated  nt  tlie  inner  side  of  the  orbit,  behind  the  tendo 


II  arises  from  the  crej^t  and  adjaui-nt  part  of  the  orbital  Hiirface  of  tiie  lacli- 
Miiil  bone,  and,  paifsini;  arrow*  the  larhrynial  sae,  divides  into  two  slips,  which  rover 
»('  lachrymal  canals  and  are  insertetl  into  llio  tai-sal  cartilages  near  the  puucta  lach- 
\Tii:ilia.  Its  fibres  appear  to  be  continutms  with  those  of  the  palpebral  jjoriion  of 
u' Orbicularis  ;  it  is  occasiouully  very  indi.stinct. 
Nerves. — The  Orbicularis  palpebrarum,  Corrugator  supercilii,  and  Tensor  tarai 
smpplied  by  tJie  facial  nerve. 

Actions. — The  Orbicularis  palpebrnrum  is  the  sphincter  muscle  of  the  eyelids, 

[Tlir  palpebral  [jortion  aet^  [for  the  most  part]  involuntarily  in  closing  the  lids  and 

irnleiifndL'nlly  of  the  orbicular  i)ortion,  which   is  subject  tn  the  will.      The  pal]ie- 

[W  (wrtion  closes  the  eyelids  gently,  as  in  sleep  or  in  blinking  ;  the  entire  muscle, 

rlicn  brought  into  action,  brings  the  lids  into  close  contact,  lus  in  photojihobia.    The 

[in  of  the  forehead,  temple,  and  cheek  is  then  drawn  inward  toward  the  inner  an^le 

'of  the  eye.  and  is  thrown  into  folds,  CHpecially  radiating  from  the  outer  angle  of  the 

CT{'li(k,  whicli  give  rise  in  old  age  to  the  so-calleii  '' crows  feet."     The  Levator  pal- 

p^ltneis  the  direct  antagonist  of  this  muscle;  it  raises  the  upper  eyelid  and  cx|)oscs 

the  globe.     The  Corrugator  .supercilii  draws  the  eyebrow  downward  and  inwjml,  pro- 

dndng  tl»e  vertical  wrinkles  of  the  fnrchejid.     It  ia  the  "frowning"  muscle,  and 

flttj  l>e  regarded  as  the  principal  agent  in  the  oxpre.ssion  of  suffering,     [These  vcr- 

ic5il  wrinkles  arc  above  the  nose,  and  vary  to  a  moderate  extent  in  number  and 

ifgree.     In  marked  contnist  to  the  transverse  wrinkles,  I  have  never  seen  a  child, 

ffu  a  baliy,  who  could  not  produce  these  wrinkles  and  frown.]     The  Tensor  tarsi 

Imwsihe  t*yelids  and  the  extremities  of  the  lachrymal  canals  inward  and  compresses 

l"'m  against  the  surface  of  the  globe  of  the  eye,  thus  placing  them  in  the  most 

iVDmble  situation  for  receiving  the  tears.     It  serves  also  to  compress  the  lach- 

rmal  sac. 

4.  Orbital  Region  (Fig.  286). 

Levator  palpebrie  superioris. 
Rectus  superior. 
Rectus  inferior. 

Oldiquus  inferior. 

Dus^W'iu. — To  op'*n    tli^  cavity  of   the  orbit,  remove  the  skuU-cap  and  bmin  ;    thon  ttnw 

llbnxufh  tlio  frnntnl  htmo  Ht  ihoi  inner  r*xtrpmity  of  thft  supraorbital  ridge  and  <'xtomaliv  nt  its 

ih  tho  muhir.     Brrak  in  pieces  the  thin  roof  of  the  orbit  by  ii  few  slijrht  blow*  of 

.  and  nike  it  awuy  ;  drive  forward  tlio  superciliary  portion  of  the  frontal  bone  liy  a 

(m  but  do  not  remove  it,  as  tliat  would  destroy  the  pullev  of  the  Obliqutis  «upii;rior. 

urmenta  urc  oJeared  away,  the  perioitteiim  of  (lif;  orbit  will  be  ox|)i>&ed ;  this  being 

'ther  with  the   fat  wliieh  fills  the  oavitv  of  the  orbit,  the  several  nuiseles  of  this 

tpuu  (inn  l>e  exiimined.     The  disrMvtion  will  be  facilitutetl  hy  distending  the  ^lobe  of  the  eye. 

order  (o  effei't  tbis,  puncture  tlic  optio  nerve  near  the  eyeball  with  a  <-urved  needle,  and  push 

ttncodlc  onward  into  the  glol>o ;  inm*rt  the  point  o/  u  blowpipe  through  this  aperture  and  force 

tittle  AJf  into  the  cavity  of  the  e^vebull ;  lIipm  apply  a  lijrivture  round  the  nerve  t^o  as  to  pre^ 

Jtthd  air  e-jcapin^.     The  iclolif  bein^  now  drawn   forwunl.  the  mut^cles  will  be  put  upon  the 

:h.     [Ileusraan's  method  uf  inflating  the  ball  throii|£li  a  valvuhir  opening  in  tne  comeu  is 

larfi  prelenible.     If  the  air  e>ieape«,  tiie  IkiII  can  be  reintfated.] 

Tb«  Levator  palpebree  euperioris  is  thin.  flat,  and  trinnpular  in  shape.      It 

i«»  from   tilt;  under  surface  of  the  lesjier  wing  of  the  sphenoid,  itiiniediately  in 

^uiof  the  optic  foramen,  and  is  inserted  by  a  broad  aponeurosis  into  the  anterior 

*it^e  of  the  su|K'rior  tarsal   cjirtila^e.      At  its  origin  it  i.H  narrow  and  tendinous. 

Im  hwn  becomes  )»road  and  tJetihv,  and  finally  terndnates  in  a  broad  aponeurosis. 

^^     Kri.atiun!?. — By  its  upper  siirtavc  with  the  fnjulal  nerve  and  artery,  the  perios- 

^H  twruof  the  orbit,  and  in  front  with  tlie  inner  surface  of  the  broad  tarsal  ligament; 

^P  'y]\i&ufuirr  9urfact'  with  the  Superior  rectuf',  and  in  the  lid  with  the  conjunctiva, 

^B    Swatt  branch  of  the  third  nerve  enters  its  under  surfnce. 

^m      Tat  aapericr  rectus,  the  thinnest  and  narrowest  of  the  four  Recti,  arises  from 


Rectus  internus. 

Rectus  cxtcrnus, 
Obliqutis  sujierior 
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the  upper  margin  of  the  optic  foramen  beneath  the  Levator  palpebrro  and  Superior 
oblique,  and  from  the  fibrous  sheath  of  the  optic  nerve,  and  ia  inserted,  by  a  tendii 


Fio.  286. 


i 


Fig.  l!8iJ. 


HqsoIm  of  ibe  Rt«hl  Orbit. 

ous  expansion,  into  the  sclerotic  coat  about  three  or  four  lines  from  tlie  margin 

the  cornea. 

Relatios. — By  its  upper  surfart^  with   the  Levator  pntpehne  ;  by  its  utidf. 

surface  with  the  optic  nerve,  the  oplithiiliiiic  artery,  the  nasal  nerve,  and  the  branrlii 

of  tiie  third  nerve  which  supplies  it;  and  in  front  with  the  tendon  of  the  Snj>eri< 

obliijue  and  the  gl(d)e  of  llie  eve. 

Tiie  Liferior  and  Internal  Recti  arise  by  a  common  tendon  (tlie  ivjamrnt  oJ_ 

Zinn)^^  which  is  attached  round  the  circuiufcreiicc  of  the  optic  fonimen.  except  ar 

its  upper  and  outer  part.     The  External  rebtus 
has  two  heads :   the  upper  one  arises  from  the 
outer  margin  of  the  optic  foramen  immediatelv 
beneath   the  Superior  rectus;   the  lower   head, 
partly   from   the   licrument   of  Zinn   and   paitlv 
from   a  small   ]>ointe<l   process  of  hope  on   the 
lower  margin  of  tlie  sphenoidal'  fissure.     Each 
muscle  passes  forward  in  the  position  implied  hy^ 
its  name,  Uy  be  inscrteil  by  a  tendinous  exjiai 
sinn   (the   tunica   alhwjinea)   into    the    scleroli^ 
coat,  about  three  or  four  lines  from  the  margij 
of  the  cornea.     Betwtvn  the  two  heads  of  llu 
Kxiernal   rectus  is  a  narrow   interval,   throuij;! 
which   pass  the  third,  the  nasal   branch   of  thi 
lifth  and  the  sixth  nerves,  and  the  ophthalmi 
Although   nearly  all  of  these  muscles  present  a  common  origin  and  ai 

inserted  in  a  sitnilar  manner  into  the  sclerotic  coat,  there  are  certain  ilifferences  n 

be  observed  in  them  as  regards  their  length  and  breadth.     The  Luernal   recrus? 

the  broadest;  the  Extenial,  the  longest;  and  the  Superior,  the  thinnest  and  nai 

row  est. 

The  Superior  oblique  is  a  fusiform  muscle  placed  at  the  upper  and  inner  si( 

'  The  liunimenl  of  Ziiin  oiieht.  perhaps  nmre  nj-ipropriately.  to  be  termed  the  np(mrHm»\s  or  ttni 
of  Zinn.  Mr.  C.  B.  Lockwootl  ho.^^  dest^rUieil  n  mimewhiu  similar  stnu'tiire  on  the  under  surface  ct'\ 
the  Huperior  ret'tus  mtiscle  whii*h  is  aitnclicd  to  ihe  Icswer  wing  of  ihe  sphi-niud,  forming:  the  upper 
and  outer  itiargin  nf  the  tiplir  fornrnen.  This  irn/x-nvr  tendon  jcrives  urivfin  Iq  tlie  snjicrior  recta*,  the 
DU^ierior  head  of  the  external  rtxtua,  and  the  upper  part  of  the  intenuil  veciw^  [jQwrtml  of  Anatumif 
and  Phynoiotjifj  vol.  xx.  Part  I,  p.  1), 


^tgfius  Imjry%ar 


The  Rolntlve  rnsllltm  ami   AttuctiineuC  of 
tlie  Must-lcd  or  lUe  Left  Kyel>*ll. 
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of  the  orbit  internal  to  the  Levator  palpebne.    It  arisen  about  a  line  above  the  inner 

ttar«»in  of  the  optic  fonimeD,  ami,  pa.-^ing  forward  to  the  inni-r  an^k*  of  tho  orbit, 

tt'niiinaces  in  a  rounded  tendon,  which  plays  in  a  nw*^  or  pulk-y  funned  by  fibro-car- 

tjbi^inoas  tissue  attaclied  to  a  depression  beneath  the  internal  angular  process  of  the 

frotitafti  bone,  the  contiguous  surfaces  of  the  tendon  and  ring  being  lined  by  a  deli- 

cnto    synovial  membrane  and  enclosed  in  a  thin  fiiirous  investiiient.     The  tendon  is 

reflooted  backward,  outward,  an<l  downward  beneath  the  Superior  rectus  to  the  outer 

/tart    of  the  globe  of  the  eye,  nn*l  is  inserted  into  the  sclerotic  coat  midway  between 

the   «7omeii  and  cntniitce  of  the  optic  nerve,  the  insertion  of  the  muscle  Iving  between 

thcj    Superior  and  External  recti. 

R.EL-\Tioxs. — By  its  upper  surface  with  the  periosteum  covering  the  roof  of  the 
orljit;  and  the  fourth  nerve:  the  tentlon,  where  it  lies  on  the  globe  of  the  eye,  is 
co\rt*»-cHl  by  the  Suf>orior  rectus;  by  its  under  *urftice  with  ibe  nasal  nerve  and  the 
Up|>^i-  bortjer  of  the  Internal  rectus. 

Tlie  Inferior  oblique  is  a  tiiin,  narrow  muscle  placed  near  the  anterior  margin 
*>f  t-Vi*?  orbit.  It  arises  from  a  depression  in  the  orbital  plate  of  the  superior  tnaxil- 
iT-y  l>one  external  to  the  orifice  of  the  nasjil  duct.  Passing  outwanl,  backward, 
»^<1  "Upward  beneath  the  Inferior  rectus,  and  between  the  eyeball  and  the  External 
ye<;tufa,  it  is  inserted  into  the  outer  part  of  the  sclerotic  coat  between  the  Superior 
*^<1.    £xternal  recti,  near  tlie  tendon  of  insertion  of  the  Superior  oblique. 

l^KLATioxs. — By  its  oriihir  nurfure  with  the  globe  of  the  eye  and  with  the  Infe- 
rior nxtus ;  by  its  orbital  surface  with  the  periosteum  covering  the  floor  of  the  orbit 
ati^  ^'iih  the  External  rectus.  Its  borders  look  foi-wanl  and  backwai-d;  the  |>08te- 
nor   one  receives  a  branch  of  the  third  nerve. 

^Nerves. — The  Levator  |Mil|)ebne,  Inferior  oblique,  and  all  the  Recti  excepting 
Mie  External  are  supplied  by  the  third  nerve;  the  Superior  oblique,  by  the  fourth: 
wie    External  rectus,  by  the  sixth. 

Actions. — The  Levator  j^jdf^ebne  raises  the  upper  eyelid,  and  is  the  dire*'t  antag- 
oi^ist  of  the  Orbicularis  palpebmnmi.  The  four  Recti  nnisdcs  are  attache*!  in  such  n 
tuariner  to  the  globe  of  the  eye  that,  acting  singly,  they  will  turn  it  either  upward, 
tiowniftard,  inward,  or  outward,  as  expressed  by  their  names.  The  movement  pro- 
due*^  \iy  tlie  Superior  and  Inferior  rectus  is  not  quite  a  simple  one,  for.  inasmuch 
^^■*y  1*"^  obliquely  outward  and  foi'wai'd  to  the  eyeball,  the  elevation  or  dupres- 
*ori  <,f  [],(.  cornea  must  be  acconipanii*d  by  a  certain  deviati4»n  inward,  with  a  slight 
wnount  of  rotation,  which,  however,  is  corre<'teil  by  the  Oblique  muscles,  the  Infe- 
1'"'  oblique  correcting  the  deviation  inward  of  the  Superior  rectus,  and  the  Supe- 
^^*^  chlique  that  of  the  Inferior  rectus.  The  contraction  of  the  External  and  Inter- 
^^  »~ecti,on  the  other  hand,  produces  a  precisely  horizontal  movement.  If  any  two 
'J^^'ti  [of  oTie  eye]  net  togetlier,  they  curry  the  globe  of  the  eye  in  the  <liagonal  of 
mi->^^  directions — viz.  upward  and  inward,  upward  and  outward,  downward  and 
invjxrd,  or  downward  and  outward.  The  movement  of  circumduction,  as  in  looking 
"***>^d  a  room,  is  performed  by  the  alternate  action  of  the  four  Recti.  The  Oblique 
mu«^c«les  rotate  the  eyeball  on  its  antrro-pofitfirior  ttxitt^  this  kind  of  movement  being 
^l^iirt'd  for  the  correct  viewing  of  an  objei't  when  the  head  is  moved  lutenilly,  as 
m>in  shoulder  to  shoulder,  in  onler  that  the  picture  may  fall  in  all  respects  on  the 
•s*^*?  part  of  the  retina  of  each  eye.^  [It  should  be  noted  that  sometimes  the  torrit- 
^y^ndituj  Recti  muscles  and  sometimefl  the  oppo»ite  ones  of  the  two  eyes  act  ttigether; 
J"*"  instance,  the  two  Superior  and  Inferior  recti  carry  both  eyebafls  upward  and 
)W\^Dttard  respectively.  In  looking  toward  the  right  the  right  Extenjal  aitd  left 
»ttloni;d  rci'ti  act  together,  the  revei-se  being  the  case  in  looking  toward  the  left. 
In  turning  both  eyes  toward  the  middle  line,  aa  in  directing  our  vision  toward  an 
^"jtfct  less  than  tAventy  feet  tiistant,  the  two  Interna]  recti  act  together.] 

Surgical  Anatomy. — The  position  and  *^xaot  point  of  insertion  of  the  t<>n<Jon9  of  the 

'  'On  the  Oblioiie  Muicles  of  the  Kye  in  Man  ami  Vertebrate  Aninmb/'  by  John  Hlmthent. 
M  IJ.,  in  AniUomu^  nutl  Phijsii^iujiol  Oh.^rrmtiotin.  ( VoT  a  niorv  full  a<'('*)tint  of  tlie  various  cn-nMl- 
nitteil  actitiM  of  iho  inii.srU»  of  n  tsingle  eve  antt  nf  both  eves,  than  nur  Kpac'e  allows.  llie  reaJer  mav 
be  rdcrred  to  Dr.  M.  Koster'a  Textbook  of  'PhysiiAurj}}  4th  «!.,  pp.  542-047.) 
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Internal  and  ExtKmnl  re«ti  tnusoIe«  into  the  ^lobe  should  be  carefultv  vxiunined  from  tfai^  front 
of  the  eyebnll.  u»  the  aurgeou  is  ofton  rtrquireU  to  divide  one  or  the  otni?r  muMcIe  for  the  eun*  of 
strabismus.  In  ivrnvftrf^t^nt  8trftliiMmii«,  which  in  the  more  ooiumon  rorm  of  tho  i1ij«*ii«i.%  th»*  eye 
18  turnoti  inwuni,  nM^iiirini;  t!i<*  division  of  the  [nt4>nml  rtH'tUf*.  (n  the  divttrjrt^ni  form,  whtith  \» 
more  rare,  th»?  «»yt'  is  turned  outward,  the  K\U!riial  n-i'iun  heinjz  et^pociiillv  implicnt^'d.  The 
drforraity  product'd  in  eithi*r  fu-^r  i»  to  l>e  n'mndiwd  hy  diviwion  of  one  or  tlif  other  muscle.  The 
opLTiition  It*  tlius  t^fTectod:  The  lids  art'  to  be  well  )>teparate<l ;  the  pycball  Iwinii  drawu  outwanl, 
the  cnrijuui'tiva  nhotild  In*  raisiii  b_v  a  pair  of  forr^p*!  and  dividi^I  iiamediaudy  lH.'nL'alh  the  lower 
Uthh^r  of  the  tendon  of  the  Internal  rectus,  a  little  lieliin't  it**  insertion  infi  the  Melrrotio  ;  th© 
rup^ute  of  Tennn  is  then  dividi'il,  and  into  the  nuiall  ai)'*rture  thuH  made  n  hlunt  hiK>k  in  puft^e^l 
upwurd  between  tlie  masele  and  the  f^lnlio,  and  the  teuaon  of  the  musele  and  ofif^nnetiva  eorer- 
inj;  it  divideil  by  a  pair  of  blunt-pointed  Bcissors.  Or  the  tendon  way  l>e  divided  by  u  t$ub4*on- 
junulival  ineif«ion,  one  blailc  of  the  ^eitufOfH  being  parsed  upward  1>etween  the  tendon  and  tho 
conjunctiva,  and  the  other  between  the  tendon  and  the  nolerotie.  The  rttu(b.>nt  whon  diMHecting 
the*te  mu«ck"*  should  remove  on  une  side  of  tho  subject  the  eonjunotiva  from  the  front  of  the  eye, 
in  onler  to  «i*e  taore  ai'cnmtely  the  piuition  of  the  tendons,  while  on  the  opposite  side  tiko  operas 
tion  may  tje  performed. 

5.  Nasal  Region  (Figs.  282,  284). 
Pyratnidalis  nasi.  DilataUjr  luiris  auterior. 

Levator  labii  superioris  aheque  nasi.  Compressor  nnsi. 

Dilatator  naris  posterior.  Compressor  nnriiini  minor. 

Depressor  alaj  nasi. 

The*  Pyramidalis  nasi  is  a  small  pyramidal  slip  prolon;rtMl  dowuwanl  from  the 
Occipito-lrontalis  upon  the  side  of  the  nose,  where  il  becomes  tendinous  and  blends 
with  the  Compreswor  nasi.  As  the  two  miiscIcA  descend  they  <liverge.  leaving  an 
angular  interval  bctiyeen  thom. 

RklatiuN!?. — By  its  upper  surface  with  the  skin  ;  by  its  undtjr  Burface  with  ihe 
frontal  and  nasal  bones. 

The  Levator  labii  superioris  aleeque  na»  is  a  thin  triangular  muscle  placed 
by  the  side  of  the  nose  and  extending  between  the  inner  margin  of  the  orbit  and 
upper  lip.  It  ans<»-s  by  a  |>ointed  extremity  from  the  upper  part  of  the  nasal  pro- 
ceiw  of  llie  superior  maxillary  bone,  and,  passiuj^  oblitjuely  downwanl  and  outward, 
divides  into  two  sU|».s,  one  of  which  is  inserted  into  the  cartilage  of  the  ala  of  tlio 
nose;  the  other  is  prolonge<i  into  the  upper  lip,  beeoming  blended  with  the  (Orbicu- 
laris and  Levator  bibii  superioris  pmprius. 

Rklations.— Li  front  witli  tho  integument,  and  with  a  small  part  of  the  Orbic- 
ularis palpebrarum  above. 

The  Dilatator  naris  posterior  is  a  small  muscle  which  is  placed  partly  beneath 
the  proper  elevator  of  the  nose  n!»<l  lip.  It  arises  from  the  margin  of  the  njvwil 
notch  of  the  superior  maxilla  and  from  the  sesamoid  cartilages,  and  is  inserted  into 
the  skin  near  the  margin  of  the  noslril. 

The  Dilatator  naris  anterior  i.s  a  thin  delicate  fasciculus  pa^ssing  from  the 
cartilage  of  the  ala  of  the  nose  to  the  integument  near  its  margin.  This  intLscle  i5 
situated  in  front  of  the  preceding. 

The  Compressor  nasi  is  a  small,  thin,  triangular  muscle  arising  hy  its  apex 
from  the  su|>erior  maxillary  bone,  above  and  a  little  external  to  the  incisive  n>ssa; 
its  Hbres  proceed  upward  un<l  inward,  expanding  into  a  tliin  a|>oneurosis  which  is 
attached  to  the  fibro-cartilage  of  the  nose,  and  is  continuous  on  the  britlge  of  the 
nose  with  that  of  the  muscle  of  the  opposite  side  and  with  the  aponeurosis  of  the 
Pyramidalis  nasi. 

The  Compressor  narium  minor  is  a  small  muscle  attache<l  by  one  end  to  the 
alar  cartilage,  and  by  tho  other  to  the  integument  at  the  end  of  the  nose. 

Tho  Depressor  alse  nasi  is  a  short,  nidiaied  muscle  arising  from  the  incisive 
fossa  of  the  su[»erii»r  maxilla;  its  fibres  jiseend  to  he  inserted  into  the  septum  and 
back  part  of  the  ala  of  the  nose.  This  muscle  lies  betwet'n  the  mucous  membrane 
and  muscular  structure  of  the  lip. 

Nkuves. — All  the  muscles  of  this  group  are  supplied  hy  the  facial  nerve. 

Actions. — The  Pyramidalis  nasi  dniws  down  the  inner  angle  of  the  eyebrows 
and  produces  transverse  wrinkles  over  the  bridge  of  the  nose:   by  some  anatomista 
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it  ia  also  considered  as  au  elevator  of  the  ala,  and  conHequentlj  a  dilator  of  the 
n*w*o,     [Althougli  this  muscle  anatomically  seems  to  be  a  c<mtintiation  of  the  Occip- 
iro   frontalis  d">wnward,  it  is  really  the  reverse.     Its  origin  is  from  the  nose  below, 
and    its  insertion  into  the  Occipito-frontal  and  skin.     If  one  pole  of  a  battery  be 
pl&oed  in  from  of  the  lobu  of  the  cur.  and  the  otluT  (a  Huiatl  jmint^^d  one)  be  carried 
Up    and  <lowu  over  the  nose  and  forehead  in  the  middle  line,  it  ia  ea«y  to  find  a 
no<la]   point  of  indifference,  above  which  the  C^ccijiito-frontal  dniw>  tlie  ports  upward. 
aa<i    below  which  tlie  PyraniidiiHn  diiiw*  them  downward.]    Tlie  Levator  liibii  super!* 
orijs  alfequc  nn^i  draws  upward  the  upper  lip  and  aln  of  the  notie;  its  most  iiri|M»rtant 
action,  ia  upon  the  nose,  which  it  dilates  to  a  considerable  extent.     The  action  of 
this    muscle  produces  a  marked  influence  over  the  countenance,  and  it  is  the  prin- 
cipAl     agent  in  the  expression  of  indignation  [and  disgust].     The  two  Dilatatores 
nasi     enlarge  the  aperture  of  the  nose.     Their  action  in  ordinary  breathing  is  to 
reisi&t    the  tendency  of  the  nostrils  to  close  from  atmospheric  pn-ssnre,  but  in  diffi- 
cult    Ijreathing  thev  mav  be  noticed  to  be  in  violent  action,  as  well  us  in  some  emo- 
tiott«i^  a*  anger.     I'he  bepressor  ala;  nasi   is  a  direct  antagonist  of  the  j)receding 
niit^<^le»,  drawing  the  ala  of  the  nose  downward,  and  thereby  constricting  the  aper- 
^T-^e  of  the  nares.     The  Compressor  nasi  depresses  the  cartilaginous  part  of  the  nose 
*^«1   coiupressca  the  alaj  together. 


Levator  lahii  snperioris. 
Levator  aniruli  oris. 


6.  Superior  MAxaLARY  Region  (Fig.  282). 

Zygomaticus  major. 
Zygomaticus  minor. 

Tlie  Levator  labii  euperiorie  (propriue)  is  a  thin  miutcle  of  a  (|nadri lateral 
''^">'^^-  Tt  arises  from  the  lower  margin  of  tbe  orbit  immediately  above  the  infra^ 
0fV»itj»l  foramen,  some  of  its  fibres  being  attaclied  to  the  superior  maxiUu,  others  to 
^^e  niaUr  bone:  its  fibres  converge  to  be  inserted  into  the  muscular  substance  of 
"*^     tapper  lip. 

Relatione. — By  its  superficial  gurface  with  the  lower  segment  of  the  Orbicu- 
laris palpebrarum ;  below,  it  is  subcutaneons.  By  its  thep  nurface  it  conceals  (he 
^^'^J^in  of  the  <\>nipre»sor  nasi  and  Levator  anguli  oris  muscles,  and  tlie  infraorbital 
Yeas^Is  and  nerve  as  rhov  osi':ipe  froin  the  infraorbital   f«)ninien. 

Tbe  Levator  anguli  oris  arises  from  the  canine  fossa  innuediately  below  tbe 
?^*Wv)rbitaI  foramen  ;  its  fibres  incline  downward  and  a  little  outward,  to  be  inserted 
Jfit<i  the  angle  of  the  mouth,  intermingling  with  those  of  the  Zygomaticus  major,  the 
■^**r* lessor  anguli  oris,  and  the  Orbicularis. 

IIelations. — By  its  sitpcrficmi  surface  with  tho  Levator  labii  superiorLs  and  the 
jJ'**^orbital  vessels  and  nerves;  by  its  deep  surface  v,''\lh  the  superior  maxilla,  the 
^*^*inator,  and  the  mucous  membnine. 

The  Zygomaticus  major  is  a  slender  fasciculus  which  arises  from  the  malar 
boT^^  in  front  of  the  zygomatic  suture,  and,  descending  oMi(|uely  downward  and 
^^'^wnl,  is  inserted  into  the  angle  of  the  mouth,  where  it  blends  with  the  fibres  of 
"*^    Levator  anguli  oris,  the  Orbicularis,  and  the  Depressor  anguli  oris. 

Xelatioxs. — By  its  snperficud  iturfarv  with  the  subculatKM^us  adipose  tissue; 
^y  its  deep  surface  with  the  malar  bone  and  the  Masseter  and  Buccinator 
mn  Holes. 

The  Zygomaticus  minor  arises  from  the  malar  bone  immediately  behind  the 
tD^Xillury  suture,  and.  passing  downward  and  inward,  is  continuous  with  the  Orbic- 
ttta.»ns  oris  at  the  outer  margin  of  tho  Levator  labii  superioris :  it  lies  in  front  of  the 
P*"<?^e(hng. 

Hr.i.  \Tiox.'=. — By  its  superficial  stnrface  with  the  integument  and  the  Orbicularis 

P'^ljM'lMarum  abovt?;   by  its  deep  surfaee  with  tho  Levator  anguli  oris. 

Nerves. — This  uroup  of  muscles  is  supplied  by  the  facial  nerve. 

Actions. — The  Levator  labii  superioris  is  the  proper  elevator  of  the  upper  lip, 

carrying  it  at  the  same  time  a  little  forward.     It  assists  in  fonning  the  naso-lahial 

i^^ge,  which  passes  fmm  the  side  of  the  nose  to  the  upper  lip  and  give6  Xjo  the  &ce 
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an  expression  of  sadness.     The  Levator  angult  oris  raises  tlie  angle  of  the  moul 
ami  assists  the  preceding  muscle  in  produoiii';  the  nitso-lahial  riage.     The  Zv 
matiruK  major  draws  the  angit-  of  the  mouth  hackward  and  u])ward,  us  in  Laughin; 
whilst  the  Zygonjaticus  minor,  being  inserteil  into  the  outer  part  of  tlie  ui)per  lip, 
and  not  into  the  angle  of  the  ninuth,  draws  it  backward,  upward,  and  outward, 
thus  gives  to  the  face  an  expression  of  r^adness. 


7.  Infekiok  Maxillaky  Rkcjion  (Fig.  282). 

Levator  hihii  inferiorLs  (Levator  menti). 
Depressor  iabii  inferiuris  (Quadr-atus  menti). 
Depressor  anguli  oris  (Triangularis  menti). 

JHaseciion. — The  muwles  in  this   rejfioii   may  li<»  dis#4Tt<Nl  by  mukinp  a  vertical   inoisii 
throu;;!)  the  iiit<.>(£iiiiiiMit  fixmi  the  margin  of  the  li>wer  lifi  to  tlie  chin  :  a  scvond  incision  dbould 
then  he  carriej  tthm^j:  the  umr^in  of  the  lower  jnw  as  fiir  as  tlie  angle,  and  tlie  integument  caJffr* 
fully  removtHl  in  the  direction  shown  in  Fi;;. 


lis  I 
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The  Levator  Iabii  inferioris  (Levator  menti)  is  to  be  dissected  bv  everti 
the  lower  lip  and  raising  the  mueous  niemhrnne.  It  is  a  small  eonicAJ  fascicul 
plaeed  on  the  side  of  the  fnrnum  of  the  lower  lip.  It  arises  from  the  incisive  fossa, 
external  to  the  symphysis  of  the  lower  jaw :  its  tibrea  descend  to  be  inserted  into 
the  Integument  of  tlie  chin. 

Reuations. — On  the  hnicr  surface  with  the  mucous  membrane;  in  the  median 
line  it  is  blended  with  the  muscle  of  the  opposite  side ;  and  on  its  outer  aide  with 
the  DeprcR'^or  Iabii  infcrinris. 

The  Depressor  Iabii  inferioris  (Quadratus  menti)  is  a  small  c(uadrilateral  mus- 
cle situatoil  at  the  outer  side  of  tlie  prece(ling.  It  arises  from  the  external  ob1ii|ue 
line  of  the  lower  jaw,  between  the  symphysis  and  mental  foramen,  and  passes  obliquely 
upward  and  inward,  to  be  inserted  into  tlie  integmnent  of  the  lower  lip,  its  fibres 
blending  wirh  the  Orbicularis  and  with  those  of  it^i  fellow  of  the  opposite  side.  It 
in  continuous  with  the  fibres  of  the  Platysma  at  its  origin.  This  muscle  contains 
nnieh  yellow   fat  intermingled  with  its  fibres. 

Kklations. — By  its  sitperficial  Ritrface  with  part  of  the  Depressor  anguU  oris 
un<l  with  the  integument,  to  which  it  is  closely  connected;  by  its  deep  gurfai^e  with 
tlic  mental  vessels  and  nerves,  the  mtKn)us  membrane  of  the  lower  lip.  the  labial 
glands,  and  the  Levator  menti,  with  which  it  is  intimately  united. 

The  Depressor  anguli  oris  is  triangular  in  shape,  arising  by  its  broad  base 
from  the  external  oldiijue  line  of  the  lower  jaw.  whence  its  fibres  pass  upward  to 
he  inserre*!  by  a  narrow  fasciculus  into  the  angle  of  the  mouth.  It  is  continuous 
with  the  Platysma  at  its  origin,  and  with  the  Orbicularis  and  Riaorius  at  its  inser- 
tion, and  some  of  its  fibres  arc  directly  continuous  with  thoee  of  the  Levator  auguli 
oris, 

Kklations. — By  its  nuperfieial  surfare.  with  the  integument ;  by  its  deep  »urfa 
with  the  Depressor  Iabii  inferioris  ami  Buccinator. 

Nervks. — The  group  of  muscles  is  supplied  by  the  facial  nerve. 

ArTio\P.-*-Thc  Levator  Iabii  inferioris  raises  the  lower  lip  and  protrudes  it  f< 
ward,  and  at  the  Siime  time  wrinkles  the  integument  of  the  chin,  ex|>reKHing  dou 
or  disdain.  [A  tremulous  action  of  this  muscle  is  excellently  shown  in  children 
just  on  the  verge  of  tears.  In  Delaroche's  ''Marie  Antoinette  going  to  Kxecu^i 
tion,"  one  of  the  female  spectators  has  a  very  delicate  expression  of  sorrow  by  iK 
slight  elevation  of  the  chin  by  this  muscle,  while  the  angles  of  the  motitli  are  slight! 
dniwn  down  by  the  Depressor  anguli  oris.]  The  Depressor  Iabii  inferioris  draw 
the  lower  lip  ilirectly  <iownward  anti  n  little  ontwnrd.  as  in  the  ex]>ression  r»f  imn) 
The  Depressor  anguli  oris  depresses  tlie  angle  of  the  mouth,  being  the  nntag(»nisl  t 
the  Levator  anguli  oris  and  Zygomaticus  major;  acting  with  these  muscles,  it  vrll 
draw  the  angle  of  the  mouth  directly  backward.  [The  Depressor  anguli  oris  is  per 
baps  the  most  peculiar  and  most  expressive  single  muscle  in  the  human  face.  Il 
fact,  the  angle  of  the  mouth  is  the  most  mobile  and  important  centre  of  expressioi 
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tu  the  face.     By  no  one  line  can  the  exprejssion  be  so  eae^ily  and  »o  widely  chftuged. 

If  two  circles  be  drawn  to  represent  two  faces,  and  two  doUi  and  a  line  in  eaclcfor 

thr  ev€*  and  nose,  thus  reducing  the  feitiurcs  to  their  i^impWt  expresnion,  one  face 

caa     &e  made  to  smile  by  inserting  a  line  for  the  mouth,  the  angles  hein^  turned 

upwiLrxl;  while  the  utlier  caa  be  made  to  expres.^  great  sadness  by  turning  the  angles 

of  tho  mouth  downward.] 


8.  Intermaxillary  Reuion. 


Orbicularis  oris. 


Buccinator. 


Ri 


i8onu». 


X>t"»#«r/ion. — Th»?  dinjiwtion  of  the«»»  muKclea  may  K*  coiisi'IeraMy  rucilitatcd  l>y  iillinp  the 
C«vity  cif  the  luoutli  with  tow,  so  us  lo  (list*-!!*!  Uih  cheeks  ami  lipy;  th<?  luoulh  ^huul(l  then  1« 
el094e<l     by  a  few  -titclu"*  and  the  integuuieut  carefully  removed  from  tht*  Burfat'e. 

The  Orbicularis  oris  (Fig.  282)  is  a  sphincter  muscle,  elliptic  in  form,  composed 
of    ooneentric  fibrts  which  surn)uml  the  orifice  of  the  mouth.     It  consists;  of  two 
tliiclc    semirircular  jdanes  of  muf^cular  fibre  which  interlace  on  either  side  with  those 
of    tHe  Buccinator  and  other  muscles  inserted  into  the  lips.     On  the  free  mar;:in  of 
tho  lips  the  muscuhir  fibres  [marffimd  or  hihutl  fibres)  are  continued  uninten*upledly 
from   one  lip  to  rJie  oihcr  around  the  corner  of  the  mouth,  formiiijtr  a  roundish  fascic- 
ulus of  fine  ]mle  fibres  closely  np|)roxinmted.     Outride  these  are  other  fibres  {fariaJ)^ 
which  are  thinner  than  the  others  and  are  continuous  at  the  angle  of  the  mouth  with 
tl»c    Buccinator;  some  of  the  fibres,  the  central  ones»  decussating  in  this  situation, 
^^<\  others,  the  outer  ones,  being  directly  continuous  with  the  fibres  of  the  Buccina- 
^r.       The  various  muscles  which  converge  to  the  lips  blend  with  the  facial  portion, 
"*€    fibril  of  the  muscles   becoming:  directly  continuous.     To  the  outer  part  of  ihe 
muscle  ^me  accessory  fibres  arc  udiie<l  by  which  llie  lips  are  connected  directly  with 
"*^    niaxillary  bones  and  septum  of  the  nose.     The  additional  fibres  for  the  up|>er 
'^inent  consist  of  four  hands,  two  of  which  {^AfccHnorii  orhinLlaris  avperiorin)  arise 
"^ni    the  alveolar  border  of  the  superior  maxilla  op^wsite  the  incisor  teeth,  and, 
■i^'hing  outward  on  each  side,  arc  continuous  al  the  nnglcs  of  tlif  iniMith  with  the 
*Fir  *^*"  "^"'^■'^'^  inserted  into  this  part.     The  two  remaining  muscular  slips,  called  the 
^^t*f)~lahialis^  connect  the  up]>er  lip  to  the  septum  of  the  nose;  aa  they  descend 
^'n    the  septum  an  interval  is  left  between  them.     It  is  this  interval  which  fonns 
^"*?   depression  seen  on  the  surface  of  the  skin  beneath  the  septum  of  the  nose 
[cnlle<l  the  philtrutn'\.    The  additional  fibres  of  the  lower  segment  {Acregsorii  m'hic- 
"//*/-/*  iiifcriorta)  arise  from   the  inferior  nmxilla  extenmlly  to  the    Levator  lubii 
'nferioris,  and  arch  outward  to  the  angles  of  the  mouth  to  join  the  Buccinator  and 
*«p  other  muscles  attached  to  this  part. 

Delations. — By  its  gypcrfictnl  surface  with  the  integument,  to  which  it  is  closely 
*^"^ccted;  by  \isdeep  surfare  with  the  bucciil  mucous  membrane,  the  labial  glands, 
*utl  coronary  vessels.  By  il.s  outer  rircinrtfererice  it  is  blende<i  with  the  numerous 
^"f*<^l(«  which  converge  to  the  mouth  from  various  }iarts  of  the  face.  Its  twnrt^cir- 
^^nf^refff.^  is  free  and  covere<l  by  the  nnicous  membrane. 

Tlic  Buccinator  (Fig.  21*4)  is  a  broad,  thin  muscle,  quadrilateml  in  fftrm,  which 
^'^Upios  the  interval  between   t!ie  jaws  at  the  side  of  the  face.     It  arises  from  the 
ontf-r  purfacc  of  the  alveolar  processes  of  the  tipper  and  lower  jaws,  corresponding 
^^  Mi(.  three  molar  te«th,  and  behind  from  the  anterior  border  of  the  pterygo-maxil- 
'■^^y  ligament.     The  fibres  converge  toward  the  angle  of  the  mouth,  where  the  ecu- 
"^*'  fibres  intersect  oich  other,  tho.se  from   below  being  continuous  with  the  np|>er 
"^nieni  of  the  Orbicularis  oris,  and  those  from  altove  with   the  inferior  segment : 
tite  hi{!!h(*st  and  lowest  fibres  continue  for^vard  uninterruptedly  into  the  correspond- 
ing w^icnt  of  tl)e  lip,  without  decussation, 

HELATiON'St. — By  its  mipfrfieial  tmrfatte  behind  with  a  large  mass  of  fat,  which 
wp»trat(^  it  fronj  the  ramus  of  the  hiwer  jaw.  the  Masseter.  and  a  small  portion  of 
tji*? Temporal  muscle  ;  anteriorly,  with  the  Zygtmiatici,  Risorius,  Levator  anguli  oris, 
r  anguli  oris,  and  Stenson's  duct,  which  pierces  it  opposite  the  second  molar 
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tooth  of  the  upper  jaw ;  the  fbcial  artcrv  and  vein  cross  it  from  below  upward ; 
is  also  crossed  l>v  tho  hranclies  of  the  facial  and  buccal  nerve-s;  by  its  inUnial  9 
face  with  the  buccal  glands  and  niucons  membrane  of  the  mouth. 

The  PUryffo-maxillari/  ligament  separates  the  Buccinator  muscle  from  the  Su 
rior  constrictor  of  the  jdiarynx.     It  is  a  tendinoiw  ban<l,  HlUicLcd  by  one  extremi 
to  the  apex  of  the  internal  ptery^itid  jilate.  and  by  the  other  to  the  posterior  extre 
ity  of  the  internal  obli(|ue  line  itf  tlu-  lower  jaw.      Its  inner  »urfact)  corresponib* 
the  wiviiy  of  the  mouth  and  is  lined  by  mucous  membrane.     Its  outer  tturfftrf 
sepai'atcd  from  the  ramus  of  the  jaw  by  a  (|uautity  of  adipose  tissue,     lis  postr 
border  gives  att4u;hment  to  the  Superior  constrictor  of  the  pharynx;  its  ftnterit 
borihr^  to  the  fibres  of  the  Buccinator.     (See  Fig.  29/>.) 

The  Risorius  (Santorini)  (Fig.  282)  consists  of  a  narrow  bun<lle  of  fibres  whicTi 
arises  in  tlie  Fascia  over  tiic  Aias8eter  muscle,  and,  parsing  horizontally  forwnrdt  is 
inserteil  into  the  angle  of  the  mouth,  joining  witli  the  fibres  of  llie  Depressor  an'ruli 
oris.     It  is  placed  superficial  to  the  Platysma.  and  is  broadest  at  its  outer  extremitv— 
This  muscle  varies  much  in  its  size  and  form, 

Nkrves. — The  Orbicularis  oris  and  the  Risorius  are  supplied  by  the  facial,  tl 
Buccinator  by  tho  facial  and  by  the  buccal  branch  of  the  inferior  maxillary  nervi 
which  latter,  however,  is  by  many  anatomists  re*;arded  as  a  sensory  nerve  nnly. 

Actions. — The  Orbicularis  oris  is  the  direct  antagonist  of  all  those  muscles  whi< 
converge  to  the  lips  from  the  various  parts  of  the  face,  its  ordinary  action  producii 
the  direct  closure  of  the  lips,  and  its  forcible  action  throwing  the  integument  in' 
wrinkles,  (m  account  of  the  firm  connection  between  the  latter  and  the  surface  C 
the  muscle.  [These  wrinkles  radiate  from  the  mouth,  and  can  be  best  s*een  in  tb 
faces  of  some  old  women.]  The  Buccinators  contract  and  compress  the  cheeks,  1 
that  during  tlie  process  of  mastication  the  food  is  kept  under  the  immediate  pressui 
of  the  teeih.  When  the  cheeks  have  been  previously  distended  with  air,  the  Bu 
cinator  muscles  expel  it  from  betwtH.'u  the  lips,  as  in  blowing  a  trumpet.  Hence  th 
name  (Infrrina,  a  trumpet).  The  Kisorins  retracts  the  angle?  of  the  mouth,  and 
therefore  regarded  as  the  "•smiling"  muscle. 


-^ithB 
lie 
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9.  Tempobo-maxillary  Kegion. 
Masi»eter.  Temporal. 

Masseteric  Fascia. — Covering  the  masseter  muscle  and  firmly  connecleti  wi 
is  a  strong  layer  of  faMoia  derived  from  the  deep  cervical  fascia  of  the  neck.    Above,' 
this  faiicia  is  attached  to  the  lower  border  of  the  xv^oma,  and  behind  it  covers  the 
parotiil  gland,  constituting  the  parotid  fanfiti. 

The  Masseter  is  exposed  by  the  removal  of  this  fa^^cia  (Fig.  282);  it  is  a  shoi 
thick  muscle,  somewhat  quadrilateral  ii»  form,  consisting  of  two  portions,  superfici 
and  deep.      The  superfirittl  /it/tiion^  the  larger,  arises  by  a  thick  tendinous  nponeu 
osis  from  the  malar  process  of  the  supt^rior  maxilla,  and  from  the  anterior  two-thirds 
of  the  lower  border  of  the  zygomatic  arch  :   ils  fibres  piuss  downward  an<i  buckwan), 
to  be  inserted  into  tlie  angle  and  lower  half  of  the  outer  surface  of  the  ramus  of  ihe 
jaw.     The  dfvp  portion  is  mtich  smaller  and  more  muscular  in  texture;  it  ari 
from  the  posterior  third  of  the  lower  border  and  the  whole  of  the  inner  surface 
the  asygomatic  arcli ;  it«  fibres  pass  downward  and  forwani,  to  be  inserted  into  t 
upper  half  of  the  ramus  and  outer  surface  of  ibe  conmoid  process  of  the  jaw.     T 
deep  portion  of  the  muscle  is  partly  conccaleil  in  front  by  the  superficial   portion 
behind,  it  is  covered  by  the  parotid  gland.     The  fibres  of  the  two  portions 
unilfMl  at  their  insertion. 

Relations. — By  its  »uperfitrial  surfare  with  the  integument;  above,  with  t 
Orbicularis  pali>ebrarum  and  Zygomalici,  and  with  Sten.son's  duct,  the  branches 
the  facial  nerve,  and  the  transverse  facia)  vessels,  which  cross  it ;  by  its  dt^rp  9urftt. 
with  the  ramus  of  the  jaw  iiml  the  Buccinator,  fnuu  which  it  is  separated  by  a  m 
of  fat.     Its  pontf'rior  marftin  is  overIappe<l  by  the  parotid  gland.     Its  ttritt-rior  wt 
gift  projects  over  the  Buccinator  muscle,  and  the  facial  vein  lies  on  it  below. 
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The  Ttrmporal  Fascia  is  seen  at  this  singe  of  the  dissection  covering  in  the  Tcm- 

porai  muscle.     It  is  a  stron*;  fibrous  investiuent,  affording  attuebment  by  its  inner 

surfiiee  to  the  superficial  fibres  of  ihe  muscle.      Abuve,  it  is  ti  single  layer  attached 

to   tLo  etuire  extent  of  the  to!!i|M3Tal  ridge,  hut  below,  uhere  it  is  attached  to  the 

trfXCi^nn,  it  consists  of  two  layers,  nno  of  which  is  inserted  into  the  outer,  nnd  the 

othtT    inio  the  inner   border  of  the  zyS''^i"**tJ<-'  urch,      A  small  quantity  of  fat.  the 

or^>iCHl  branch  of  the  temi>oral  arter^',  and  a  filament  from  the  orbital  branch  of  the 

iuporior  maxiJIarv  nerve  are  contained  between  these  two  layers.     It  is  covered  on 

iu  oater  surface  by  the  aponeurosis  of  the  Occipito-frontalis,  the  Oi'bicularis  palpe- 

bra-rum,  the  Attollens  and  Attrahens  aurem  muftcles ;  the  tcnii>oral  vcsst»ls  and  nerves 

Gioes  it  from  below  upward. 

iyisteclimt. — In  onler  tti  expose  the  temporal  musclo  remove  the  toinporal  fnwift,  which  may 
bo  offectod  by  spparatin^  it  at  ite  ntUichment  along  tlie  upper  border  of  tin-  z.y^oiiiti  aii<]  tlisseot- 
inc:  it  upwiird  IVom  tlie  ffurfufe  of  the  uiuncle.  Tliti  zyj^oniiitio  ureh  hhoiiM  ihoii  l>e  divided,  in 
fn>nt,  at  its  junctiun  witti  thv  ujivlur  bone,  aud  behind  near  the  external  utnlitory  lueatua,  and 
dmvrn  downwanJ  with  the  Miwsoler,  which  nhould  be  dttuch»*d  from  it*  insertiuii  into  the  ramus 
and   »ngle  of  thie  jaw.     The  whole  extent  of  the  teni]X)ral  niuAole  is  then  exptjned. 

The  Temporal  (Fig.  287)  is  a  broad  radiating  muscle  situated  at  the  side  of  the 
hcHfi  and  occupying  the  entire  extent  of  the  temporal  fussu.  It  arises  from  the 
wLole  of  the  tempoi*al  fo88&,  except  that  portion  foruied   l*y  the  malar  bone.     Ita 

Fro.  -m. 


The  Ti^mpural  Mn-st-lt*,  tlie  Zyfrnma  and  tliL-  Mn^^Aelt-r  mii«cle  bnvlng  been  removed 


ftttncbment  extends  from  the  external  angidar  process  of  the  frontal  in  front  to  the 

n»»«loid  portion  of  the  ten»poi*j»l  behind,  and  from  the  curved  Une  on  the  frontal 

and  parietal  bones  iihove  to  the  ptervfroid  ridge  on  the  great  w*in;r  of  the  sphenoid 

below.     It  i*^  algo  attached  to  the  inner  surface  of  the  temporal  fnscia.     Its  fibres 

converge  as  they  descend,  and  tenninate  in  an  aponeurosis,  tlie  fibres  of  which, 

ra'haifd  at  its  commrnccmont.   converge   into  n  thick    and  flat   tendon   whiih   is 

in.^nod  into  the  inner  snrfiiee,  apex,  and  anterior  border  of  the  coronoid  process  of 

""^  J4V,  nearly  as  far  forward  ns  the  Inst  molar  tooth. 

RrutioN!?. — By  its  ftqprrficrttl  ifitrfave  with  the  integument,  the  temporal  fa^ia, 
the  aponeurosis  of  the  Occipito-frontalis,  the  Attollens  nnd  Attrahens  nurem  mus- 
"•les,  the  tcn»poral  vessels  and  nerves,  the  zygoina  and  Massetcr;  liy  its  deep  sifrfnce 
*itli  the  temporal  fossa^  the  External  pterygoid  and  part  of  the  Buccinator  muscles. 
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the  internal  maxillary  artery,  its  deep  temporal  branches,  and  the  temporal 
Uehind  the  tuudou  ure  the  masseteric  vessels  and  nerve,  and  in  front  of  it  tl 
vessela  and  nerve. 

Nerves. — Both  muscles  are  supplied  by  the  inferior  maxillary  nerve. 


10.  Fteryoo-maxillaky  Region  (Fig.  288). 
External  Pterygoid.  Internal  Pterygoid. 

Dissection. — The  Temporal  niueM.'^Ie  having  been  examined,  &aw  tlirough  the  baa** 
noiil  prvce»«.  siid  draw  it  upward,  lo;?etlier  with  the  Teiniwral  inuMcle,  which  should 
from  the  surface  of  the  U'lnporal  fossa.  Divide  the  ramus  of  the  jaw  just  below  the  condvU 
aUo,  by  a  tranKverse  incininn  extending  aoroBii  the  middle,  just  above  the  dental  JM| 
remove  the  Iragmcnt,  and  the   I'terygoitl  niusc'leK  will  be  exposed.  ^^k 

TIk^  External  pterygroid  is  a  short  tliick  muscle,  somewhat  conical  in  i 
which  extends  uhuust  horizontally  between  the  zygomatic  fossa  and  the  condy 
tlie  jaw.  It  arises  from  the  ptery<;oid  ridge  on  the  great  wing  of  the  sphenoid 
the  portion  of  bone  include*]  between  it  and  the  base  of  the  pterygoid  process, 
from  the  outer  surface  of  the  external  pteiygoid  plate.  Its  fibres  pass  horizon 
backward  and  outward,  to  be  Inserted  into  a  depression  in  front  of  the  neck  ol 
condyle  of  the  lower  jaw,  and  into  the  corresponding  part  of  the  intenirticular  i 
cartilage.  This  muscle  at  its  origin  appears  to  consist  of  two  portions  separate 
a  sliplit  interval,  hence  the  terms  upper  and  lower  head  sometimes  used  in  the« 
tion  of  the  muscle. 

Relations. — By  its  external  surface  with  the  ramus  of  the  lower  jaw. 
nal  maxillary  artery,  which  crosses  it,*  the  tendon  of  the  Temporal  muscle, 

Fig.  238. 


The  PtvrrKoM  Mn»ctes,  the  ZjtkouuiUc  Aruh  aud  a  portion  or  tbe  Ramtu  of  the  Jaw  barlDg  b««n  remo* 

Masseter ;  by  its  internal  surface  it  rests  against  tlie  upjier  part  of  the  Int4 
pterygoid,  the  internal  lateral  ligament,  the  middle  meningeal  artery,  and  in( 
maxillarv  nerve;  by  its  upper  border  it  is  in  relation  with  the  temporal 
masseteric  brunches  of  tlio  inferior  maxillary  nerve;  by  its  lower  border  it 
relation  with  the  inferior  dental  and  gustatory  nerves,  and  it  is  pierced  by  t] 
nerve. 

'  This  IB  the  usual  relation,  hut  in  many  cases  the  artery  will  be  found  below  the  lui 
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T\\G  Internal   pteryg'oid   Ib  a  thi<.-k   quadrilateral   niuscle,  and  resembles  the 

Afi&sseter  in  form,  structure.,  and  the  direction  of  its  fibres.     It  arises  fnnn  the 

pterygoid  fossa^  being  attached  to  the  inner  surface  of  the  external  pTervgoid  plate 

and   to  the  groovwJ  surface  of  tlie  tuberosity  of  the  palate  bone,  and   by  a  M'cond 

slijy     from  the  outer  surface  of  the   tuberosity  of  the  palate   bone,  and   from   the 

tuf»<?ro^ity  of  the  superior  nmxillary  bone;   its  fibres  pass  downward,  outvard,  and 

ba<^  li  ^^iwd,  to  be  inserted  by  strong  tendinous  laminae  int*)  the  lower  and  back  part 

of     *l>e  inner  side  of  the  ramus  and  angle  of  ihe  lower  jaw  as  high  as  the  dental 

foremen. 

K-ELATloxs. — By  ita  external  sxtrfate  with  the  ranius  of  the  lower  jaw.  from 
vrhftiob  it  is  separated,  at  ita  upper  part,  by  the  External  pterygoid,  the  internal 
|ar*»i*a-l  ligament,  the  internal  maxillary  aiiery.  and  the  dental  vessels  and  nerves; 
|)y-  its  inteniiil  Hurface  with  the  Tcnwtr  palati,  being  seimrated  from  the  Superior 
cj^ji^stxictor  of  the  pharynx  by  a  cellular  interval. 

.Nerves. — These  muscles  are  supplied  by  the  inferior  maxillary  nerve. 

AUCTIONS. — The  Temporal  and  Masseler  and  Internal  ptengoid  raise  the  lower 

tn^-w    Ggainst  the  upper  with  great  force.     The  superficial   portion  of  the  Masseter 

and   tlie  Internal  pterygoid  assist  the  External  pterygoid  in  drnwing  the  lower  jaw 

foi-ward  upon  the  upper,  the  jaw  being  drawn  back  atrain  by  the  deep  fibres  of  the 

MajsACtor  and  posterior  fibres  of  the  TeinjH)ral.     The  External  Pterygoid  muscles 

are  the  direct  agents  in  the  trituration  of  the  food,  drawing  the  lower  jaw  directly 

forward,  so  as  to  make  the  lower  teeth  project  beyond  llie  upper.     If  the  muscle  of 

one    side  acts,  the  coiTesponding  side  of  the  jaw  is  dniwn  forward,  and.  the  oiher 

eonilvie  remaining  fixed,  the  symphysis  deviates  to  the  opposite  side.     Tlie  altcrna- 

iu»n  of  these  movements  on  the  two  si<le8  produces  trituration.     [The  finger  placed 

<in  the  TeuifKiral  and  Masseter  while  they  are  alternately  contracted  and  relaxed 

^fpreciales  very  distinctly  their  limitj?.] 


MUSCLES   AND    FASCIA    OF    THE    NECK. 

.'  oe  Muscles  of  the  Neck  may  be  arningetl  into  groups  mrresjxmding  with  the 
^8'**ii     in  which  they  are  situated.     These  groups  are  nine  in  number; 


^'     Superficial  Region. 

t^epressors  of  the  Os  Hyoides  and 
^  Larynx. 

^Ilevalors  of  the  Os  Hyoides  and 
.  Larynx. 

*"     Aluscles  of  the  Tongue. 
*     ^Jusclea  of  the  Pharvnx. 


0.  Muscles  of  the  Soft  Palate. 

7.  Muscles  of  the  Anterior  Vertebral 

Region. 

8.  Muscles  of  the  Lateral  Vertebral 

Region. 
9-  Muscles  of  the  Larynx. 


^^  muhclea  euutaiued  in  each  of  these  groups  are  the  following 


1.  Superficial  Region. 
Platysma  myoidcs. 
Steruo-cleido-niastoid. 

2.   Infrahi/oid  Reffion. 
^^ptumrs  of  ihe  Os  HtfOHlea  and 
Lfirt/iix. 
Stemo-hyoid. 
Stemo-thyroid. 
Thyro-hyoid. 
Oao-byoid. 


3,  Suprahyoid  Retjion, 
Elevators   of  the   Os  Hyoides  and 
Larynx. 
Digastric. 
Stylo-hyoid. 
Mylo-byoid. 
Genio-hyoid. 

4.  Lingual  Region. 
Muscles  of  the  Tongue, 
Genio-hyo-glo89U8. 
Hyo-glossus. 
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Lingualis. 
Stylo-gloss  us. 
Palato-glossus, 

o.  MhhcL's  of  the  Plutrynx, 
Consirietor  inferior. 
Constrictor  inedius. 
Constrictor  superior. 
Stylo-pharyngeus. 
Palato-pharyngeua. 

t).   MuHch'S  of  tk(*  Soft  Palate, 

Levator  palati. 
Tensor  palati. 
Azvgos  uvuhe. 
Paliito-glossus. 
Palati>-pharyngeus. 


7.  Muecles  of  the  ArUerior   Vtirttbri 
Region, 

Reciua  capitis  anticus  major. 
Roetus  ciipitis  antiiMis  minor. 
Reel  us  lateralis. 
Longus  colli. 

S.  MnttrlfB   of  the   Lnteral    Verlel 
Region, 

Scalenus  aiiticus. 
Scalenus  niedius. 
Scalenus  posticus, 

9.  Muachu  of  the  Lanfnx* 

Includod    in    the   deacription   of 
Larynx. 


1.  Superficial  Cervical  Rkoion. 


Platysina  myoides. 


Sterno-cleido-mastoid. 


Dumeeti&n. — A  block  having  been  plarwl  at  the  Imck  of  the  neck,  and  th<*  Taoe  turned  to  the 
side  opposite  that  to  he  dissected,  so  as  to  pliwo  the  portiJ  upftn  the  stn-U^h.  nmkn  tvro  trnnKvn 
inri^ion.'i — one  from  th^  chin,  along  the  mnrpn  of  the  lowor  jaw,  to  thu  iniLsif.i))  pn>4*tvirt:  unc 
the  other  alonj!  the  upper  iKirdcr  of  the  cliivich'.     Connect  these  hv  an  oMi'iue  ineitsion  miwle 
the  course  of  the  St«?rno-iim)?toid  mu-scle  from  the  mastoid  process  to  the  .^tfrninii  :  the  two  flaf* 
of  inte^unienl  having  Ijetm  removed  in  the  direction  sliown  in  Fig.  281,  tJie  nuiH-rlioial  I'tiscla  w" 
be  expostni. 


I 

r 
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T\w  Superficial  Cervical  Fascia  is  exposed  on  the  removal  of  the  iutegumenl 
from  die  side  of  the  neck;   it  is  an  extremely  tliin  apoiieumlic  Irtinina  which  19- 
hardly  demonstrahle  as  a  separate  membrane,     Beae;»th  it  are  found  the  Platysma 
luyoides  muscle,  the  external  jugular  vein,  and  some  superficial  branches  of  thej 
cervical  plexus*  of  nerves. 

The  Platysma  myoides  (Fig.  282,  p.  368)  is  a  bmiul.  thin  plane  of  muscular  fibre«| 
pla<vd  immediately  beneath  the  skin  on  each  side  of  the  neck.      It  arises  by  thin 
fibrous  bands  from  the  clavicle  and  acromion  and  from  the  fascia  covering  the  upper 
part  of  tho  Pectoral,  Deltoid,  and  Trapezius  muscles:  its  fibres  proceed  ohiit|ueIy 
upward  and  inward  nhmg  the  side  "f  the  neck,  to  be  inserted  into  tho  lower  jaw 
beneath  the  external  oblique  line,  some  passing  fon^ard  to  the  angle  of  the  mouth, 
and  others  be<^oming  lost  in  the  rellular  tissue  of  the  fare.    The  most  anterior  fibi 
interlace  in  front  of  the  jaw  with  il»e  fibres  of  the  musele  of  the  oppasite  side;  tlic 
next  iu  order  become  blended  with  the  Depressor  labii  inferioris  and  the  Depressor 
anguli  oris;  others  are  prolongotl  upon  the  side  of  the  cheek»  and  interlace,  near  the 
angle  of  the  mouth,  with  the  muscles  in  this  situation,  and  may  occasii»nnllv  1>q^ 
traced  to  the  Zygomatic  muscles  <tr  to  the  margin  of  the  Orbicularis  palpebrarum.^ 
Beneath  the  Plaiysuja  the  extenial  jugular  vein  may  be  s(?en  descendin<r   from  the 
angle  of  the  jaw  to  the  clavicle.      It  is  essential  ti»  reriiend»er  the  direction  of  the 
fibres  of  the  Platvsma  in  connection  with  the  operation  of  bleeding  from  this  vessel: 
for  if  tbe  point  of^the  lancet  is  introduced  in  the  direction  of  the  must-ular  fibres.  th< 
orifice  made  will  be  filleii  up  by  llie  contracti<tn  of  tbe  muscle,  an<l  blood  will 
flow;  but  if  the  incision  is  made  across  the  course  of  the  fibres,  they  will   reti 
and  expose  the  orifice  in   the  vein,  and  f^o  facilitate  the  flow  of  blood. 

Relations. — By  its  ej-frmal  tfurfare  with  tbe  integument,  to  which  it  is  unittMl 
closely  below,  but  more  loosely  above;  by  its  intenial  »ftrfai*t  with  the  PoctonUi», 
major.  Deltoid,  and  Trapezius,  and  with  the  clavicle;  in  the  n*^ck  with  the  externL 
and  anterior  jugular  veins,  ihe  deep  cervical  fascia,  the  superficial  branches  of  thi 
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^ical  plexiw.  the  Slomo-niai*loUl»  Sierno-hyoid.  Omo-Iiyoid,  and  Digastric  mus- 
cles- In  front  of  the  Sterno-tnai*ioit|  it  covers  the  sheath  of  the  carotid  vessels,  and 
beliind  it  tlie  Scaleni  nuisclos  and  the  nerves  of  the  braehisd  plexu.s.  On  the  f rice 
it  is  in  relation  with  the  parotid  gland,  the  facial  artery  and  vein,  and  the  Masset^r 
and  Bticcinfitor  mn^rU's. 

Tlie  Deep  Cervical  Fascia  (Fig.  289)  is  ex|)osc<l  on  the  removal  of  the  P!a- 
ty»tjin,  TiiyoitJes.  It  is  a  strong  fihroii?  layer  which  invents  the  nmsolas  of  the  neck 
Q<1    encloses  the  vessels  and  nerves,     li  I'onuneiices  tL»  an  extremely  thin  layer  at 


^Ofn^run 


Fio.  2R9. 


-(Smtfih  ftaii9 


—l^r^(tr€tl  vessels 


m*  edit  LSI 
col/t  I 


^v.  €a*y.  scoff. 


•~S€mi^-^>i*xu£L9  co^C 


Chmjoifocua 


^^tou  of  ibu  Nl-cJi  m  Rbuut  tlic  level  of  Ibe  Sixth  Orrluil  Vertebra,  ahuwiiig  the  Arnuiiceiuenl  of  the 

Deep  Cervical  Fascia. 

™^'  haok  |»arr  of  the  ueck.  where  it  is  attache<1  to  the  spinous  process  of  the  seventh 
cervieiil  vertebra  and  to  the  ligumentum  nuchie.  and.  passing  foi'ward,  invests  the 
^^l"f2ius  musolo;  from  the  anterior  border  of  this  muscle  it  forms  a  layer  which 
j-'^^urs  in  the  poftterior  triangle  of  the  neck,  and,  passing  foi'ward  to  the  posterior 
J^ttler  of  the  Sterno-mastoid  muscle,  divides  into  two  layers,  one  of  which  passes  in 
*j|"W  and  the  other  behind  that  muscle.  These  join  again  at  the  anterior  border  of 
^f  Sterao-maf*toid,  and,  being  continued  forward  to  the  front  of  the  nock,  blond 
*itu  the  fascia  of  the  o])(K)sitc  side  covering   the  anterior   triangle.      If  traced 
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upward,  it  i*!  found  to  pass  across  the  parotid  gland  and  Ma^setcr  uuAcle,  fo 
ing  tlie  parotid  and  masseteric  fascia*  and  i»  attached  to  the  lower  border  of 
zygoma,  and  more  anteriorly  to  the  lower  border  of  the  body  of  the  jaw;  if  t 
downward,  it  is  seen  to  pass  to  the  upper  border  of  the  clavicle  and  t^ternum.  bei 
pierced  jast  above  the  former  bone  by  the  external  jugular  vein.  In  the  raiddl 
line  of  the  neck  the  fascia  is  thin  above  and  connected  to  the  hyoid  bono;  but 
becomes  thicker  below,  and  divide^-*,  just  bel<»w  the  tliyroid  gland,  into  two  lavcn 
the  more  superficial  of  wliieh  is  nttached  to  the  upper  border  of  the  sternum  an 
interclavieular  ligament;  the  deej^er  and  stronger  layer  is  connecte*!  to  the  j»ostt 
rior  border  of  that  bone,  covering  in  the  Stemo-hyoid  and  Stemo-lhyroid  muscloi! 
Between  these  two  layere  is  a  little  areolar  tissue  and  fat,  and  occasionally  a  small 
lymphatic  gland.  The  deep  layer  of  the  cervical  fascia  (that  which  lies  behind  t 
posterior  surface  of  the  Sterno-ma^toid)  sends  numerous  prolongations,  which  inv 
the  muscles  and  vessels  of  the  neck  ;  if  tniced  upward,  a  process  of  the  fascia 
extreme  density  is  found  passing  behind  and  to  the  inner  side  of  the  parotid  gla 
to  be  attached  to  the  a|>ex  of  the  styloid  y)rofess  and  angle  of  the  lower  jaw,  tenn 
the  9fi/lo-7iiaj:ilhn/ Yignmeni;  if  traced  downward  and  outwanl,  the  fa,scia  will 
found  to  enclose  the  posterior  belly  of  the  Omo-hyoid  muscle,  binding  it  down  by 
distinct  process  which  descends  to  be  inserted  into  the  sternum  and  cartilage  of 
first  rib,  and  becomes  connect©*!  with  the  costo-coracoid  membrane.  The  deep  layi 
of  the  cervical  fa-scia  also  assists  in  forraiiif^  the  sheath  which  encloses  the  coram 
carotid  artery,  internal  jugular  vein,  ami  pneuuiogiistric  nerve.     There  are 

Fio.  290. 
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septa  intervening  between  each  nf  these  pans,  which,  however,  are  included  together 
in  one  common   investment.     More  internally,  a  thin  layer  is  continued  across  il 
trachea  and  thyroid  gland,  beneath  the  Stcmo-thyroid  muscles,  and  at  the  root 
the  neck  this  may  be  traced,  over  the  large  vessek.  to  be  continuous  with  the  fibrai 
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Isver  of  the  iwricanlium.  Lastly  a  layer  of  fascia,  the  prevertebral  fuBcta,  is  derived 
fiixaci  the  under  surface  of  the  cervical  fascia;  this  passes  beneath  the  carotid  vessels, 
Jorxolng  the  back  of  the  sheath,  and  is  then  prolonged  inward,  behind  tho  pharynx 
uidL  cEsophagus,  forming  a  sheath  for  the  Prevertebral  muscles,  and  (Kiwnward  and 
oaC'ward  over  the  Scaleni  muscles,  the  brachial  plexus,  and  subclavian  ve&sels.  to 
assist  in  forming  the  axillary  sheath. 

The  Stemo-mastoid,  or  Stemo-cleido-mastoid  (Fig.  290),  is  a  large  thick 
ma^s-clc,  which  passes  obliijuely  across  the  side  of  the  neck,  being  enclosed  between 
the     two  layers  of  the  deep  cervical  fascia.    It  is  thick  and  narrow  at  its  central  part, 
lia€;     is  broader  and  thinner  at  each  extremity.     It  arises  by  two  heads  from  the  ster- 
na txi  and  clavicle.     The  sternal  portion  is  a  rounde<i  fasciculus,  tendinous  in  front, 
flesViy  behind,  which  arises  from  the  upper  an4l  anterior  part  of  the  first  piece  of  the 
jienjum.  and  '\a  directed  upward,  outward,  and  buckwurd.     The  rhtricular  portion 
m^^^  fnun  the  inner  third  of  the  sufferlor  border  of  the  clavicle,  being  compoped  of 
fleelsy  and  aponeurotic  fibres;  it  is  directed  almost  vertically  upward.     The.*e  two 
portions  are  separated  from  one  another  at  their  origin  by  a  triangular  cellular  inter- 
Tal,  bat  become  gradually  blended  below  the  middle  of  the  neck  into  a  thick  rounded 
Tuusde,  which  i.s  inserteil  by  a  strong  tendon  into  the  outer  surface  of  the  mastoid 
prtfcci^s  from  its  apex  to  its  superior  boi-der,  and  by  a  thin  aponeurosis  into  the  outer 
two-thirds  of  the  superior  curved  line  of  tho  occipital  bone.     The  8tei*no-mastoid 
varies  much  in  its  extent  of  attachment  to  the  clavicle:   in  one  case  the  clavicular 
may  be  as  narrow  as  the  sternal  portion ;  in  another,  as  much  as  three  inches  in 
breadth.     When  the  clavicular  origin  is  broad,  it  is  occasionally  subdivided  into 
numerous  slips  Beparate<l  by  nari*ow  intervals.      More  rarelv,   the  corresponding 
tnargina  of  the  Stemo-mastoid  aitd  Trapezius  have  boon  found  in  ccmtact.     In  the 
application  of  a  ligature  to  the  third  part  of  the  subrlavinn  artery  it  will  be  neces- 
Hftry,  wbcre  tho  muscles  come  close  together,  to  divide  a  pttrtion  of  one  or  of  both. 

This  muscle  divides  the  quadrilateral  space  at  the  side  of  the  neck  into  two  tri- 

angl(**,  nn  anterior  and  a  posterior.     The  boundaries  of  the  (nitt'rinr  triangle  are,  in 

fnint.  the  me<lian  line  of  the  neck  ;  above,  the  lower  border  of  the  body  of  the  jaw 

*inl  an  imaginary  line  <lrawn  from  the  angle  of  the  jaw  to  the  mastoid  procetts; 

Whinri,  the  anterior  border  of  the  Stcrno-iniistoid  muscle.     The  boundaries  of  the 

p(atra(fr  triangle  are.  in  front,  the  posterior  boi*der  of  the  Stenio-mastoid  ;  beluw, 

tbe  up|)cr  border  of  the  clavicle;  behind,  the  anterior  margin  of  the  Trapezius.* 

I  The  anterior  edge  of  the  muscle  forms  a  very'prominent  ridge  beneath  the  skin 

'flicb  it  is  important  to  notice,  as  it  ffHTns  a  guide  to  the  surgeon  in  making  the 

iMJi'csitary  incisions  for  ligature  of  the  common  carotid  artery  and  for  ceH^ophagotomy. 

Delations. — By  its  miperjicial  mrfacc  with  the  integument  nud  Platysma,  from 

*hich  it  is  separated  by  the  external  jugular  vein,  the  superficial  branches  of  the 

wical  plexus,  and  the  anterior  layer  of  the  deep  cervical  fascia.   "By  its  deep  mir- 

Jact  it  rests  on  the  sterno-clavicuhir  articulation,  the  deep  layer  of  the  cervical  fascia, 

"^  Stemo-hyoid,  Sterno-thyroid,  Omo-hyoid,  the  ]>osterior  belly  Of  the  Digastric, 

Uv,ii„r  anguli  scapulie.  the  Splenius,  and  Scaleni  muscles.     Below  it  is  in  relation 

•'tb  the  lower  part  of  the  common  carotid  aitiM-y,  internal  jugular  vein,  pneumo- 

P**^ric.  ilei*cendens  noni,  and  communicans  noni  nerves,  and  with  the  deep  lym- 

ptiMic  glands — with  the  spinal  accessory  nerve,  which  pierces  its  upper  third,  the 

wrvical  plexus,  the  occipital  artery,  and  part  of  the  paroti<l  gland. 

I  Neuvei;. — The    Platysma   myoides    is   supplied    by   the    facial    and  superficial 

I         l*t^cbM  of  the  cervical  plexus ;  the  Sterno-cleido-mastoid,  by  the  spinal  accessory 

*^'l  'K-ej)  branches  of  tlie  cervical  jilexus. 

Actions. — The  Platysma  myoides  produces  a  slight  wrinkling  of  the  surface  of 
I  ""^  ekin  of  the  neck  in  an  oblique  direction  when  the  entire  mu.*clc  is  brought  into 
b  ac'lion.  Its  anterior  portion,  the  thickest  part  of  the  muscle,  depresses  the  lower 
B.  1^7*  '^  *^*^  serves  to  draw  down  the  lower  lip  and  angle  of  the  mouth  on  each  side, 
^    Wiagonc  of  the  chief  agents  in  the  expression  of  melancholy.    The  Stemo-mastoid 

Tbe  anatomy  of  these  triangles  will  be  more  exactly  detscribed  with  that  of  the  vessels  of  .the 
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muscleSf  when  both  are  brought  into  action,  serve  to  depress  the  head  upon  the  necl 
and  the  neck  u|)on  the  chest.     Either  muscle,  acting  singly,  flexes  the  head,  am 

S combined  witli  the  Splenius  and  the  Obliquus  inferior  capitis  of  the  opposite  side 
Iraws  it  towanl  the  shoulder  of  the  same  side,  and  rotates  it  so  as  to  carry  the  fact 
toward  the  opposite  side.  If  the  head  is  fixed  they  assist  in  elevatinir  the  thuras 
in  forced  inspiration.  [The  action  nf  the  Platysma  can  be  well  shown  in  the  Iivin| 
model  by  its  voliintiiry  contraction,  either  unilateral  or  bilateral.  Its  striated  oblii|U« 
bundles  of  fibres,  and  its  action  in  drawing  up  the  skin  of  the  eliesteven  as  far  dowi 
as  the  nipple,  are  well  seen.  The  Stemo-raastoid  is  best  brought  out  by  endeavor 
ing  tn  turn  the  chin  to  one  side  and  forcibly  resisting  this  motion  l»y  one  hand,  Th< 
rounded  sternal  cord  shows  especially  well.] 

8\irE^Cal  Anatomy. — The  relations  of  the  sternal  ami  ctaTicular  parta  of  the  Stemo 
mastoid  should  he  carofullv  examined,  as  tho  surgeon  is  somptimes  required  to  divide  ont*  oi 
both  portions  of  the  inuscle  in  mry-zi'-r^.  One  variety  of  this  distortion  is  produced  hy  spu 
modic  contruetion  or  ritciditj  of  the  Siemo-mantiiid,  the  head  lii-ini*  i.'urried  down  towurtl  th< 
shoulder  of  the  jiuuiv  .side,  and  the  face  turned  to  Uie  opposite  side  und  fijted  in  that  p(*'^>t>on 
When  all  other  n^medieti  fur  the  relief  of  thi.<«  diceaso  have  failed  ftul>euUineou8  division  of  iht 
muscle  18  resorted  to.  Thin  i»  performed  by  introductug  a  tenotomy-knife  beneath  it  alout  hali 
an  inoh  aImvo  itH  origin,  and  dividin;^  it  from  behind  l<:)rwHrd  whilst  the  musete  is  put  well  upoi 
the  stretch.  There  \a  seldom  any  difficulty  in  dividing  the  sternal  |>ortion.  In  dividini!  thi 
clavicular  portion  care  must  be  taken  to  avoid  woundinjt  the  external  jupilar  vein,  which  runj 
parallel  with  the  |H>t«terior  l>urder  uf  the  muscle  in  this  situation,  or  the  anU;rior  jugular  vein 
which  crosses  benealli  it. 


2.  Infrahyoid  Region  (Figs.  290,  291). 
Depressors  of  the  Os  Hifoides  and  Larynx* 


Sterno-hyoid. 

Sternn-thvnud. 


Thyro-hyoid. 

Omo-hvoid. 


DUsection, — The  muscles  in  this  rejcion  may  W  exposed  by  removing  the  deep  fa»4Ma  frora 
the  front  of  the  neck.  In  onler  to  »«h>  the  entire  extent  of  thcOmo-hyoid.  it  is  necewKary  todivido 
the  .Sterno-mapU'id  «t  itn  centre  and  turn  its  ends  aside,  and  to  iletach  the  Tmj>eziu8  from  the 
clavicle  and  si^aputa.     This,  however,  should  not  be  done  until  the  Tru^iexius  has  been  dissected. 

The  Stemo-hyoid  is  a  thin,  narrow,  ribbon-like  muscle  which  arises  from  the 
inner  extremity  of  the  clavicle  and  the  upper  and  posterior  part  of  the  first  piece  of 
the  sternum;  passing  npwanl  and  inwanl.  it  is  inserted  by  short  tendinous  fibres 
into  the  lower  border  of  the  bwly  of  the  os  hyoides.  This  muscle  is  separateti  below 
from  its  fellow  by  a  considerable  interval,  but  they  approach  one  another  in  the  mid- 
dle of  their  course,  and  again  diverge  as  they  ascend.  It  Houietimes  presents,  imme- 
diately above  its  origin,  a  transvci*se  tendinoiLs  intersection,  like  those  in  the  ReclB 
abdominis.  ■ 

Relations. — By  its  superficial  surface  below  with  the  sternum,  the  sternal  end 
of  the  clavicle,  and  the  Sterno-miuttoid,  and  above  with  the  Platysma  and  deep  cer 
vical  fascia;  by  its  deep  surface  with  the  Sierno-ihyroid,  Crico-thyro.d,  and  Thyro- 
hyoid muscles,  the  thyroid  gland,  the  superior  thyroid  vessels,  the  crico-thyroid  and 
thyro-hyoid  tuenibranes. 

The  Stemo-thyroid  is  situatetl  beneath  the  preceding  muscle,  but  is  shorter  and 
wider  than  it.  It  arises  from  the  posterior  surface  of  the  first  bone  of  the  scemun] 
below  tlie  origin  of  the  Sterno-hyoid,  and  genemlly  from  the  ed<^e  <>f  the  cartilage 
of  the  first  rib,  and  is  inserted  into  the  oblique  line  on  the  side  of  the  alu  of  the 
thvroid  cartilage.  This  muscle  is  in  close  contact  with  its  fellow  at  the  lower  part 
of  the  neck,  and  is  occasionally  traversed  by  a  transverse  or  oblique  tendinous  int(A 
section,  like  those  in  the  Rectus  abdominis.  ■ 

REhATloNs. — By  its  anterior  surface  with  the  Sterno-hyoid,  OnJo-hyoid,  and 
Stemo-mastoid;  by  its  posterior  surface,  from  below  upwanl,  with  the  trachea, 
vena  innomin^ta,  common  carotid  (un<l  on  the  right  side  the  arteria  innominata), 
the  thyroid  gland  and  its  vessels,  and  the  lower  part  of  the  larynx.     The  middle 
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bjiwd  veiD  lies  along  its  iiiner  border — a  relation  wbicb  it  is  important  to  remem- 

in  the  operation  of  tracheotomy. 

The  Thyro-hyoid  ia  a  small  rjundrilateral  muscle  appearing  like  a  continuation 
of  the  Sterno-tL^v>*'^id.     It  arises  from  the  oblimic  line  on  the  side  of  the  thyroid 

Fio.  291. 


Muscles  of  the  Neck.  &aierior  view. 

lilage,  and  passes  vertically  upward  to  be  inserted  into  the  lower  border  of  the 

and  greater  cormi  of  the  hyoid  bone. 
[elatkjns. — By  its  external  surfare  witli  tlu^  Sterno-hyoid  nud  Omo-hyoid  imi»- 
;  by  its  internal  Burface  with  the  thyroid  cartilage,  the  thyi*o-hyoid  membrane, 
the  fiiiperior  laryngeal  vessels  and  nerve. 

The  Omo-hyoid  passes  across  the  side  of  the  neck  from  the  scapula  to  the  hyoid 

le.     It  consistA  of  two  Heshy  bellies  united  ))y  a  central  tendon.     It  arises  from 

ripptrr  border  of  the  scapula,  and  occasionally  from    the  transverse   ligament 

Sch  crosses  the  suprascapular  notch,  its  extent  of  attachment  to  the  scapula  vary- 

from  a  few  lines  to  an  inch.     From  this  origin  the  posterior  belly  fonns  a  flat, 

>w  fasciculus  which  inclint»s  ftirward  acrass  the  lower  part  of  the  neck,  behind 

Stemo-mastoid  muscle,  where  it  becomes  tendinous;  it  then  changes  its  direc- 

fonning  an  obtuse  angle,  and   the  anterior  belly  ascends  almost  vertically 

close  to  the  outer  border  of  the  Sterno-hyoid,  ta  be  inserted  into  the  lower 

*r  of  the  body  of  the  os  hyoirles  just  external  to  the  insertion  of  the  Stemo- 

»d.     The  tendon  of  this  muscle,  which  varies  much  in  its  length  and  form  in 

rerent  subjects,  is  held  in  its  position  by  a  process  of  the  deep  cervical  fascia, 

Itich  includes  it  in  a  sheath,  and  is  prolonged  dmvn  to  be  attached  to  the  cartilage 

the  first  rib  and  the  sternum.     It  is  by  this  means  that  the  angular  form  of  the 

•tele  is  maintained. 

Thi?  muf-rle  subdivides  eiieh  of  the  two  large  triangles  at  the  side  of  the  neck 
*  two  suiuller  triangles,  the  two  posterior  ones  being  the  postfrior  superior  or 
fital  and  the  ptmUnor  inferior  or  suhf^lavinn  ;  the  two  anterior,  the  anterior 
«nor  or  9Uperior  carotid  and  the  anterior  inferior'  or  inferior  carotid  triangle. 
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Rklatkj.n^. — By   its   superficial  nurface  with   the   Trapezius,   Subclnviua, 
clavicle,  the  Sterno-mustoifl,  deep  cervical  fascia,  Platysma,  and  integument; 
it.s  d^'ep  surface  with  the  Scaleni*  phrenic  nerve,  lower  cervical  nervoe.  nheath 
the   common    carotid   artery  and    internal   jugular  vein,  the    Sterno-thyroid 
Thyro-hyoid  muscles. 

Nkhvk8. — The  Thyro-hyoid  in  supplied  by  the  hypoglossal,  the  other  mu» 
of  this  group  hy  hranches  from  the  loop  of  communication  between  the  de«eend« 
and  communicant  noni. 

AcTioxs. — These  luuticles  depress  the  larynx  and  hyoid  hone  after  they  h»l 
been  drawn  up  with  tlie  pharynx  in  the  act  of  deghitiiion.     The  Onio-hyoid  mi 
cles  not  only  depress  the  hyoi<l  bone,  but  carry  it  luu'kward  nnd  to  one  or  the  oih< 
side.     It  is  conconied  especially  in  the  act  of  nucking.     They  are  also  tensors 
the  cervical  fascia.     The  Thyro-hyoid  may  act  as  an  elevator  of  the  thyroid  cai 
lage  when  the  hyoid  bone  ascends,  drawing  upward  the  thyroid  cartilage  behii 
the  03  hyoides.' 


3.  Suprahyoid  Region  (Figs.  290,  291). 
Elevators  of  the  0$  Hyoide» — DepreMora  of  the  Lower  Jaw. 
Diga-stric. 


Stylo-hyoid. 


Mylo-hyoid. 
Genio-hvoid. 


Dhatrtion. — ^To  di»Roct  thrii*e  mu-sclen  a  block  should  be  ploo***!  honoath  tho  bark  of  th^*  n^ 
and  the  head  drawn  backward  and  retained  in  Ihut  position.     On  the  removal  of  the  ili>ep 
tlie  museles  are  at  once  exposeU. 

Tho  Digastric  consists  of  two  fleshy  bellies  united  l)y  an  interme^linte  roundi 
tendon.  It  is  a  small  muscle,  nituated  below  the  side  of  the  body  of  the  lower  ja' 
and  extending  in  a  curvotl  form  from  the  side  of  the  head  to  the  symphysis  of  t] 
jaw.  The  posterior  belly,  longer  than  the  anterior,  arises  from  the  dicti^lnc  grooi 
on  the  inner  aide  of  the  mastoid  process  of  the  temporal  bone,  an*!  piusses  downwai 
forward,  and  inward.  The  anterior  btUy  arises  from  a  depression  on  the  inner  si 
of  the  lower  border  of  the  jaw  close  to  the  symphysis,  and  passes  downward 
backward.  The  two  bellies  are  inserted  into  a  central  tendon  which  perforates  I 
Stylo-hyoid,  and  is  held  in  connection  with  the  side  of  the  body  and  the  grea 
cornu  of  the  hyoid  bone  by  a  fil»rou.s  loop  lined  by  a  synovial  membrane.  A  b 
aponeurotic  layer  is  given  off  from  tlie  tendon  of  the  Digastric  on  each  sitle.  whii 
is  attached  to  the  bwlv  an<l  great  corrni  of  the  hyoid  bone :  this  is  termed  the  irupr 
hifoiii  aponenrofiiii.  It  forms  a  strong  layer  of  fascia  between  the  anterior  porli 
of  the  two  muscles,  and  a  iinn  investment  for  the  other  mu.scles  of  the  siipni-hv< 
region  which  lie  deeper. 

The  Diga.stric  muscle  divides  the  anterior  8n])erior  triangle  of  the  nock  into  V 
smaller  triangles,  the  up]>er  or  ft  ah  maxillary  being  buunded  above  by  the  lower  ji 
and  mastoid  pi-ocess;  below,  by  the  two  bellies  t»f  the  Digastric  muscle,  the  lo 
or  superior  carotid  triangle  being  bounfled  above  !)y  the  posterior  belly  of  tj 
Digastric ;   behind,  by  the  Sterno-ma^toirl ;  below,  by  the  Omo-hyoid. 

Uklatioxs, — By  its  superficial  surface  with  the  Platysma,  Sterno-  and  Trachel 
mastoid,  part  of  the  Stylo-hyoid  muscle,  and  the  parotid  gland  ;  by  its  deep  tmrft 
the  anterior  belly  lie^  on  the  Mylo-hyoid  ;  the  j>osterior  belly,  on  the  Stylo-gloss 
Stylo-pharyngeus,  and  Hyo-glossus  muscles,  the  external  carotid  artery  nnd  its 
gual  and  facial   branches,  the  internal  carotid  artery,  internal  jugular  vein, 
hvfKiglossal  nerve. 

The  Stylo-hyoid  is  a  small,  slender  muscle  lying  in  front  of  and  above  the  pa 
terior  belly  of  the  Digastric.  It  arises  from  the  outer  surface  of  the  styloid  proc« 
near  the  base.  and.  pai^sing  downward  and  forward,  is  inserted  into  the  body  of 


*  It  if  lhi«  nction  of  the  Tliym-hyoid  nMi»<-le  which,  iw  Dr.  Buehaniin  has  pointed  out, 
permttH  ih"  foldini^  IhuIc  of  the  epiglotlia  over  the  upper  orifice  of  ihe  lur^'nx  *'  [^Joum,  <tf  AnmL 
Phys.,  2d  Series,  No.  ill  p.  2£.')). 
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id  bone  jn«t  at  its  janotion  with  the  greater  cornu  and  immediately  above  the 
fimo-byoid.      This  muscle  is  perforated  near  ite  insertion  by  the  tendon  of  the 
ijuiLStric. 
■Relations. — The  eame  as  the  posterior  belly  of  the  Digastric. 

HRm  IHgastric  and  8tylo-hyoid  should  be  removed,  in  order  to  expoee  the  next  muscle.  0 

The  Mylo-hyoid  is  a  flat  trianguliir  nmsde  situated  immediately  hencatli  the 
interior  belly  <>f  the  Digastric,  and  forininj^,  with  its  fellow  of  the  opposite  side,  u 
inibciilar  floor  for  the  cavity  of  the  mouth.  It  arises  from  the  whole  lenjith  of  the 
mylo-hyoid  ridge,  from  the  symphysis  in  front  to  the  last  molar  tooth  behind.  The 
ptBterior  fibres  j)iiss  obli(|uely  forward,  to  be  inserted  into  the  body  of  the  oh  hyoidca. 
The  middle  and  anterior  fibres  are  inserted  into  a  median  fibrous  raph6,  where  ibey 
join  at  an  angle  with  the  fibres  of  the  opposite  museie.  Tins  median  raph^  is 
wraetimes  wanting;  the  muscular  fibres  of  the  two  sides  are  then  directly  contin- 
aoiis  with  one  another. 

Rklatioxs. — By  its  ouinvcoua  surface  with  the  Platysma,  the  anterior  belly  of 
iho  Digastric,  the  suprahyoid  fascia,  the  submaxillary  gland,  submental  vessels,  and 
Di\l(t-hyoid  vessels  and  nerve ;  by  its  deep  or  mtperior  surface  with  the  Genin-byoid, 

Kof  the  llyo-glossus,  and  »Stylo-glo9SU8  muscles,  the  hypoglossal  and  gustatory 
<'s,  the  sublingual  glaml,  and  the  buccal  mucon3  membrane.     Wharton's  duct 
carves  round  its  posterior  border  in  its  passage  to  the  mouth. 

'       Hon. — The  Mylo-hvoid  fthoiiM  now  be  removwl,  in  order  to  expose  thi»  iniisi'lrs  which 
ill ;  this  is  cffnctod  by  dotaohin^  it  from  its  attiichments  to  the  hyoid  bone  and  jaw,  and 
^[lArjUMg  it  b>  a  vertical  iuvitiion  frum  its  fellow  of  the  oppcMiite  side. 

The  Genio-hyoid  is  a  narrow,  slender  muscle  situated  immediately  beneath*  the 
mar  border  of  the  preceding.  It  arises  from  the  inferior  genial  tubercle  on  the 
inntfr  side  of  the  symphysis  of  the  jaw,  and  passes  downwanl  and  backward  lo  be 
inwTTeil  into  the  anterior  surface  of  the  body  of  the  os  hyoides.  This  muscle  lies 
in  rl(»se  ccmtact  with  its  fellow  of  the  opposite  side,  and  increases  slightly  in  breadth 
u  It  descenibf. 

Rklations. — It  is  covered  by  the  Mylo-hyoid  and  lies  on  the  Genio-hyo-gloseua. 

Xerves. — Tlie  Digastric  is  supplied,  its  anterior  belly,  by  the  mylo-hyoid  bi-anch 
rf  the  inferior  dental;  its  posterior  iielly,  by  the  facial;  the  Stylo-hyoi*!.  bv  the 
&ciai :  the  Mylohyoid,  by  the  mylo-hyoid  branch  of  the  inferior  dental ;  the  Genio- 
Htoith  by  the  byjHjglossiil. 

Arrioxs. — This  group  of  muscles  performs  two  veiT  important  actions.  They 
nine  the  hyoid  bone,  and  with  it  the  base  of  the  tongue,  during  the  act  of  degluti- 
tm\  or,  when  the  hyoid  bone  is  fixed  by  its  depressors  and  those  of  the  larynx, 
tJiey  depress  the  lower  jaw.  During  the  first  net  of  deglutition,  wlien  the  mass  is 
ikiag  (iriven  from  the  mouth  into  the  pharynx,  the  hyoid  bone,  and  with  it  the 
Bnje.  is  carrie<l  upward  ami  forward  by  the  anterior  belly  of  the  Digastric,  the 
Hp-hyoid.  and  Uenio-bvoid  nmscles.  In  the  .second  act,  when  the  mass  is  pass- 
^Bhrough  the  pharynx,  the  direct  elevation  of  the  hyoid  bone  takes  place  by  the 
■ffiiined  action  of  all  the  muscles;  and  after  the  food  has  passed  the  hyoid  bone 
Ir  carried  upward  ami  backward  by  the  posterior  belly  of  the  Digastric  and  Stylo- 
%oid  muscles*  which  assist  in  preventing  the  return  of  the  morsel  into  the  mouth. 


4.  Lingual  RErtiON, 


Genio-hyo-glossu: 
Hyo-glossus. 


Palato-glossns, 


Lingualis. 
Stylo-glossus. 


— After  complptinc  the  di««f^tinn  of  th**  preoedint  muKdef*  »aw  through  the  lower 
Thfii  dn>w  the  tonpin  forward,  and  atturli  It  hy  u  iititoh 


iia\  to  tho  ^vinphv^iM 

"- .  and  its  muaolca 


vniM.      I  hPii  (XnvK  tnc  tonpin  lorwani,  ano  aimrii  ir  i 
hich  are  thus  put  on  th*>  itrok-h.  may  bp  pxuniined 

refer*  lo  the  depth  nf  (he  hium-Ict  from  the  skin  in  dissecting.     In  the  erect  posilion  of  the 
<rf  these  muK'loi  Ucat  above  the  prooeding. 
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The  Genio-hyo-gloseuB  has  received  iU  name  from  its  triple  attachment 
jaw,  hyoid  bone,  and  tongue:  it  is  a  tbin,  flat,  triangular  muHcle  placed  verticallj 
on  either  side  of  the  middle  line,  ita  apex  curresponding  with  its  point  of  att 
ment  to  the  lower  jaw,  its  ba^e  with  it«  insertion  into  the  tongue  and  hyoid  bol 
It  arises  by  a  short  tendon  from  the  superior  genial  tubercle  on  the  inner  side 
the  symphysis  of  the  jaw,  immediately  above  the  Oonio-hyoid  ;  from  this  point  the 
muscle  spreadH  out  in  a  fan-like  form,  tlie  inferior  fibres  pacing  downward,  to  be 
inserted  into  the  upper  f)art  of  the  body  of  the  hyoid  bone,  a  few  being  conttniied 
into  the  side  of  the  pharynx  ;  the  middle  fibres  passing  backward,  »ud  the  superior 
ones  upward  and  forwanl,  to  be  attacbe<l  to  ilie  whole  length  of  the  under  tmrfiiM 
of  the  tongue  from  the  bawe  to  the  ajiex,  fl 

Relationj?. — By  it«  internal  surface  it  is  in  contact  with  it*  fellow  of  the  oppo- 
site side,  from  which  it  is  sejKimled,  at  the  back  part  of  the  tongue,  by  the  fibroiu 
septum,  which  extends  fhrougli  the  mid<ne  of  tlie  organ  ;  by  its  erternal  if^rfact 
with  tlic  inferior  lingimlis,  Hyo-glossus,  and  Stylo-glossus,  ihe  lingual  artery  and 
hypoglossal  nerve,  the  gustatory  nerve,  and  sublingual  gland;  by  it5  upper  border 
with  the  mucous  membrane  of  the  Hoor  of  the  mouth  (fraenum  linguie);  by  its  iowm 
border  with  the  Genio-hyoid.  fl 

The  Hyo-g-loseus  is  a  thin,  flat,  quadrilateral  muscle  ivbich  arises  from  the  side 
of  the  body,  the  lesser  cornu,  and  whole  length  of  the  greater  cornu  of  the  hvoid 
bone,  and,  passing  almost  vertically  upward,  i»  inserted  into  the  side  of  the  tonj 

Fiu.  292. 


between  the  Stylo-glossus  and  Lingualis.     Those  fibres  of  this  muscle  which  ai, 
from   the   body  (Basio-gloasus)  are  directed   upward   and    backward,   overlappii 
those  from   the  greater  cornu  (Kerato-glossus),   which   arc  directed  oblinnely  f( 
ward.     Those  from  the  lesser  cornu  (Chondro-glossus)  extend  forward  and  outwj 
along  the  side  of  the  tongue  under  cover  of  the  portion  arising  from  the  bo<iv. 
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Tlje  difference  in  the  direction  of  the  fibres  of  thi*  muscle,  and  their  sc|Hinite 
origin  from  different  part<i  of  the  hyoid  bone,  led  Albinus  and  other  anutomiste  to 
d(»vribe  it  as  thrt«e  uinaclen,  under  the  namei^  of  the  Baeio-glotuimi,  the  Kcrato- 
glo«MU»,  and  the  Chondro-glossus.  Undoubtedly,  the  Chondro-glossus  ig  diHtinct 
from  the  rest,  and  at  the  present  day  ia  described  by  some  auatomiate  as  a  sepanite 


•A  lAc^^tndlnJj  SecUoQ  of  the  Tongue  near  the  mMiIle  line,  tu  ^huw  the  Superflolat  llitgitalis  and  ihv  triU-!iif>lc 

rcrtlcul  flbr«a. 

muftcile.  Soruetiraes  it  is  separated  from  the  rest  of  the  muhde  by  a  few  fibrea  of 
the  <!fenio-hyo-gIos8U8  passing  to  the  side  of  the  phai'ynx  ;  at  other  ttmea  it  is 
nilo^i^c-lher  absent. 

l:"tELATioNs. — By  it.**  rrtomnl  mirface  with  the  Digastric,  the  Stylo-hyoid,  Stylo- 
g!0»^iig,  and  Mylo-hyoid  muscles,  the  gustatory  and  hypoglossal  nerves.  Wharton's 
duct,  and  the  snbioHxillary  gland;  by  its  deep  gurfavr  with  the  (tenio-hyo-glossus, 
liittK^Jalis.  and  Middle  con.Htrictor.  the  lingual  vessels,  and  the  glos^so-phaiyngeal 
neT"V«?, 

'X*lie  greater  part  of  the  nnisctdar  substance  of  the  tongue  is  formed  by  it«  intrin- 

Hiuwle,  the  Lingualis,  inferior,  superficial,  transverse,  and  vertical.     The  i«/e- 

tw''*  lingualis  (Figs.  292.  293)  is  a  longitudinal  band  of  muscular  fibres  situated  on 

tW   under  surface  of  the  tongue,  lying  in  the  interval  between  the  Hyo-glossus  and 

the  lienio-hyo-glossus,  and  extending  from  the  base  to  the  apex  of  the  organ.     Pos- 

tcnorlv,  some  of  its  fibres  are  lost  in  the  l»ai*e  of  the  tongue,  and  othcra  are  occa- 

aioually   attache*!    to    the    hyoid  .  • 

^;»^e.     It   blends  with   the  fibres  Fi'*-  204. 

«t    I  ho  Styhnglossus  in  Iront  of 

«'**  Hyo-glossu8,  and  is  continued 

forward  as  far  as  ihe  upt*x  <if  the 

'"Ogue.     It  is  in  relation,  by  its 

u^der  sarface,    with    the    ranine 

*rj5'7-     Tl'^  9upfrfirial  lingualis 

(^ig.  2nS)  consists  of  fibres  nin- 

^'iig  more  or  lens  b>ngitudinally 

woiijf  ijip  dprsuni  of  the  tongue 

n<.*nwii]|    the    nnu.'ous    membrane 

'^"n  base  U*  apex,  and  blending 

*"h  the  deeper  fibres.     At   the 

**^**  of  the  tongue  these   fibres 

»rp crossed  by  those  of  the  Pulati*- 

stid  Hy«>glort«ius.  Bt'tween  these  two  setf^  of  fibres  are  found  transverse  fibres  (Fig, 
-•*4)  which  arise  frnm  the  lUfdian  septum  atiii  blend  with  the  fibres  of  the  Palato- 
^lowDs  and  other  muscles,  as  wt-ll  an  a  large  number  of  vertical  fibres.  The  vertical 
ubrw  art*  arranged  somewhat  parallel  with  those  of  the  Genio-hyo-glossus,  with  which 


A  TranKVcrse  Section  of  the  TonfEue,  shuwlngrthe  vorlou*  liinln- 
«lc  iind  8xtiin»U*  rausclex  In  their  relaUro  poitilioQs:  Uie  In- 
trinntr  wrtlcAl  llbtvs  und  the  rniiine  nrtarjr  an?  remoTtd  on 
one  .sldL>  and  sbowu  on  the  other 
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many  of  those  nenr  t!ie  midille  line  are  continuous;  they  extend  from  the  up|>er  to 
the  lower  surface  of  the  tongue,  decussating  with  the  fibres  of  the  other  tnuficles, 
and  especially  with  the  transverse.  The  interstices  of  the  muscular  fibres  are  filled 
with  a  larjre  i|uantity  i»f  fat  and  glandrdar  tissut*. 

A  very  distinct  fibrous  sei)tum  exists  between  the  two  halves  of  the  tonj^ue,  ao 
that  the  anaHtoraoses  betwt'cn  the  two  lingual  arteries  are  not  very  fret* — a  fact  often 
illustrated  by  injecting  one  half  of  the  tongtie  with  colored  size,  while  the  other  i*^ 
Irft  uninjectcd  or  is  injected  of  a.diffcrcnl  color. 

The  Stylo-glossiis,  the  shortest  and  smallest  of  the  three  styloid  muscles^  arbtes' 
from  the  anterior  and  outer  side  of  the  styloid  process  near  its  apex,  an<l  from  the 
stylo-maxillary  ligament,  to  which  it,s  fibres  in  most  cases  are  attached  by  a  thin 
aponeurosis.  Passing  downward  and  forward,  so  as  to  become  iieiirly  horizontal  in 
its  direction,  it  divides  u|>on  the  side  of  the  tongue  into  two  portions — one  longitu- 
dinal, which  is  inserted  along  the  side  of  the  tongue,  blending  with  the  fibres  of  the 
Lingunlis  in  fi*ont  of  the  Ilyo-glossus;  the  other  oblique,  which  overlaps  the  Uro- 
glossus  muscle  and  decussates  with  its  fibres. 

Rklations. — I5y  it,s  erternal  aurfare^  fronj  above  downward,  with  the  parotid 
gland,  the  Internal  pterygoid  muscle,  the  sublingual  gland,  the  gustatory  nerve^  and 
the  mucf>us  membnine  of  the  mouth ;  by  its  internal  surface  with  the  tonsil,  the 
Superior  constrictor,  and  the  Hyo-glossus  muscle. 

The  Palato-glossiis  or  Constrictor  isthmi  faucium,  although  it  is  one  of  the 
muscles  of  the  tongue,  serving  to  draw  its  bas<»  upward  during  the  act  nf  deglutition, 
is  more  nearly  assftciated  with  the  soft  palate  b»>lh  in  its  situation  auti  fuuctiou  ;  it 
will  ooiisei|uently  be  *lescribed  with  that  grotip  of  muscles. 

Nkrves. — The  I'alato-glossus  is  supplied  by  the  palatine  branches  of  Meckel** 
ganglion;  the  Ltngualis,  arcording  to  some  authors,  by  the  chorda  tympani;  the 
remaining  muscles  of  this  group,  bv  the  hypoglossal. 

Actions. — The  movements  of  the  tongue,  although  numerous  and  complicated* 
may  be  understood  by  carefidly  considering  the  direction  of  the  fibres  of  its  muscles. 
The  Genio'/ii/O'fjIom  by  uunins  of  their  pi»sterior  and  inferior  fibres  draw  upward 
the  hyoid  bone,  bringing  it  and  tite  biise  of  the  tongue  forward,  so  as  to  protrude 
the  afMJX  fnuii  the  mouth.  The  anterior  fibres  di'aw  the  tongue  back  into  the  mouth. 
In  their  whole  length  these  two  muscles,  acting  along  the  middle  line  of  the  tongue, 
draw  it  downward,  so  as  to  make  it  concave  from  side  to  side,  forming  a  channel 
along  which  fluids  may  psuss  toward  (he  i)hHrynx,  as  in  sucking.  The  //v*Vf//fiW 
muscles  draw  down  the  sides  of  the  tongue,  so  as  to  render  it  convex  from  side  to 
aide.  The  Lifufualeg^  su])erficiul  and  inferior,  by  drawing  downward  the  centre  and 
apex  of  the  tongue  render  it  convex  fro?n  befc»re  backward.  The  Pnlato-fjlowi  draw 
the  base  of  the  tongue  upward,  and  the  Stylo-gloHisi  upward  and  backward. 


5.    PlIAnYMJEAL    ReGIOX. 


Constrictor  inferior. 
Constrictor  medius, 

Palato-pharyngeus. 


Constrictor  superior. 
Stylo-pharyngeuft. 
(iSoe  next  section.) 


Disjienfhn  (Fi^.  295). — In  ordor  to  exnininn  th**  niusclos  of  tho  pltttrvnx.  cut  through  the 
chea  and  o^.sophaput  just  alxjvo  the  Btorniiin.  ami  draw  them  wpwani  Ity  Hividinir  the  U 
areolar  tii*«u«  coiinwtinp  tlie  phnrvnx  with  the  front  of  the  vortohral  LNihimn.  Thp  parfc^  Mnc 
drawn  well  forwanl.  iipidy  tht*  t'djio  of  llie  saw  iiiimwlintely  behind  thp  (Styloid  pro^'CAnwi  and 
Kjiw  thp  b.ise  of  the  skull  throuuh  from  below  upwiird.  Thu  pharynx  and  mouth  Hliould  then  \te 
stulTH  with  tow,  in  order  to  di.stend  its  cavity  und  ri'udor  the  mu(i(.*l4>s  tenst^>  and  Ptt^ier  of  dis- 
section. 

The  Inferior  Constrictor,  the  most  superficial  and  thickest  of  the  thret* 
strictors,  arises  from  the  si<le  of  the  cricoid  and  tliyroid  cartilages.  To  the  cricoid 
curtilage  it  ia  attached  in  the  interval  between  the  Crieo-thyroid  muscle  in  front  and 
the  articular  facet  for  the  thyroid  eiirtihige  beliind.  To  the  thyroid  cartilage  it  is 
attached  along  the  oblique  line  on  the  side  of  the  great  ala,  the  cartilaginous  surface 
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behind  it  nearly  aa  far  as  its  posterinr  bordt^r,  and  to  the  inferior  comu.  From 
these  attachments  the  fibres  spreail  backward  and  inward,  to  be  inserted  into  the 
fibrous  raph^  in  the  p*.isterior  meflion  line 
of  the  phnrvnx.  The  inferior  fibres  are 
hririxontnl,  and  continuous  with  the  filtres 
of  ihe  trsojihagiij* ;  the  rest  ascend,  in- 
creasing in  oldiijuity,  and  overlap  the 
Middle  constrictor.  The  Huperior  Inrvn- 
gcal  nerve  aiid  ai'tory  jiass  near  the  upper 
border,  and  the  inferior  or  renirrent  lar- 
yngeal beneath  the  lower  border  nl'  this 
miiscle,  previous  to  their  entering  the 
larynx. 

RklaTIOX^j. — It  is  covere<l  by  a  dense 
cellular  membrane  which  surrounils  the 
entire  pliarynx.  Behind  it  is  in  relation 
*ith  the  vertebral  column  and  the  Longus 
colli  muscle;  httt^ndhf.  with  the  thyroid 
gland,  llie  couiirion  camlid  artery,  and  the 
oirmo-thyroid  muscle;  by  \t»  internal 
surface,  with  the  Middle  constrictor,  the 
Stylo-pharyngeus,  Palato-pharynpeus,  the 
fihfDus  coat  and  mucous  membrane  of  the 
pWvnx. 

7  he  Middle  Constrictor  iR  a  flnttencd, 

^-s-baped  muscle  Kmaller  than   the  pre- 

ing.     It  arises  from  the  whole  length 

"f  the  upper  surface  of  the  greater  coniu 

**■  the  hyoid  bone,  from  the  lesser  cornu, 

"""i    from  the  stylo-hyoid  ligament.     The 

"'^r'os  fiiverge  from  their  origin,  tlie  lower 

oiic*«  descending  beneath  the  Inferior  c(m- 

«tnc-tor,  the  middle  fibres  passing  transversely,  and  the  upper  fibres  ascending  and 

•tverlapping  the  Superior  constrictor.     The  muscle  is  iu»erte<l  into  the  posterior 

mtHilian  fibrous  raph*?,  blending  in  tlie  middle  line  with  that  of  the  opposite  side. 

Relations, — This   musclv  is  separated   from  the   Superior  constrictor  by  the 

ftl^^^o-pharvngeal  nerve  and  the  StyKt-pharyngeus  muscle,  and  from  the  Inferior 

constrictor  by  the  superior  laryngeal  nerve.    Behind  it  lies  on  the  vertebral  column, 

the  Lnngus  colli,  and  the  Rectus  capitis  anticus  major.    On  eavh  side  it  is  in  relation 

with  the  cArotid  vessels,  the  pharnigenl  plexus,  and  some  lymphatic  glands.     Near 

ilA  origin  it  is  covereil  by  the  llyo-glossus,  from  which  it  is  separated  by  the  lingual 

TeiWfl*      It  lies  upon  the  Superior  constrictor,  the   Stylo-pharyngens,  the  Palato- 

puaryugcus,   the  fibrous  coat,  and  the  nmcoiis  membrane  of  the  pharynx. 

The  Superior  Constrictor  is  a  (tnudrilaternl  muscle  thinner  and  paler  than  the 
"tiior  coustrictoi's,  and  situated  at  the  upper  part  of  the  phar)*nx.  It  arises  from 
"^«  lower  third  of  the  p«^tsterifir  margin  of  the  internal  pterygoid  plate  and  its 
'lanjuUr  process,  from  the  contiguous  portion  of  the  jKilate  bone  and  the  reflected 
^^'^idftn  of  the  Tensor  palati  muscle,  from  the  pterygo-niaxillary  ligament,  from  the 
™^*^lar  process  above  the  posterior  extremity  of  the  mylo-hyoid  ridge,  and  by  a 
^'*  fibrt's  from  the  side  of  the  tongue  in  connection  with  the  (Jenio-hyo-glossus. 
Jfoiii  these  points  the  fibres  curve  backward.  U\  be  inserted  into  the  uieijian  raphd, 
"•"iftp  also  prolonged  by  means  of  a  fibrous  aponeurosis  to  the  pharyngeal  spine  on 
^le  hajiilar  process  of  the  occipital  bone.  The  superior  fibres  arch  beneiith  the 
"?^ator  palati  and  the  Eustachian  tube,  the  interval  between  the  upper  border  of 
"le  miLHcle  and  the  basilar  process  being  deficient  in  muscular  fibres  and  closeil  by 
olTrtiw  membrane.     This  interval  is  known  as  thv  ifi/niM  i>f  Morgtufui. 

Rrlatioxs, — Bv  its  ouur  surface  with  the  vertebral  column*  the  internal  caro- 
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tid  artery,  the  internal  jugular  vein,  the  pneumogastric,  glosao-pharyngeal,  and 
spinal  accessory  nerves,  the  sympathetic,  the  hypoglossal  nerve,  the  Middle  con- 
strictor, which  overlaps  it,  and  the  Stylo-pharyngeiis.  It  covers  the  Palatu-pharrn- 
geus  and  the  tonsil,  and  is  lined  by  the  fibrous  coat  and  by  mucous  membrane. 

The  Stylo-pharyngreus  is  a  long,  slender  muscle,  round  above,  broad  and  thin 
below.  It  arises  from  tlie  inner  side  of  the  base  of  the  styloi^l  process,  pnssea  down- 
ward along  the  side  of  the  pharynx  between  the  Superior  and  Middle  constrictoi?* 
and  spreads  out  beneath  the  mucous  membrane,  where  some  of  its  fibres  are  lost  in 
the  Constrictor  muscles,  and  others,  joining  with  the  Palato-pharyngetis,  are  inserted 
into  the  posterior  bonier  of  the  thyroid  cartilage*  The  glnsso-pharyngeal  nerve  runs 
on  the  outer  side  of  this  muscle  and  crosses  over  it  in  passing  forward  to  the  tongue. 

Relation?. — Externalh/  with  the  Stylo-glossus  muscle,  the  external  carotid 
arterv.  the  parotid  gland,  and  the  Middle  constrictor;  intemaUif  with  the  internal 
carotid,  the  internal  jugular  vein,  the  Superior  constrictor,  Palato-pharyngeiis,  and 
mucous  membrane. 

Nerves. — The  Constrictors  are  supplied  by  branches  from  the  pharyngeal 
plexus;  the  Stylo-pharyngcus,  by  the  glosso-pharyngeal  nerve;  and  the  Inferior 
constrictor,  by  an  additional  branch  from  the  external  laryngeal  nerve  and  by  the 
recurrent  laryngeal. 

Actions. — When  deglutition  is  about  to  be  performed  the  pharynx  is  drawn 
upward  and  dilated  in  diflerent  directions  to  receive  the  morsel  propelled  into  it 
from  the  mouth.  The  Stylo-pharyngei,  which  are  much  farther  removed  from 
one  another  at  their  origin  than  at  their  insertion,  draw  the  sides  of  the  pharynx 
upward  and  outward,  its  breadth  in  the  antero-posterior  direction  being  increased 
by  the  larynx  and  tongue  being  carried  forward  in  tlieir  ascent.  As  soon  as  the 
morsel  is  received  in  the  pharynx  the  Elevator  muscles  relax,  the  bag  descentis, 
and  the  Constrictors  contract  upon  the  morsel  and  convey  it  gnidually  downward 
into  the  oesophagus.  Besides  its  action  in  deglutition  the  pharynx  also  exerts  an 
important  influence  in  the  modulation  of  the  voice,  especially  in  the  production  of 
the  higher  tones. 

6.  Palatal  Region. 

Levator  palati.  Azygos  uvulie. 

Tensor  palati,  Pahito-glossus, 

Palato-pharyngeus. 

l>iinieefioH  (Fig.  29fi). — Lay  open  tho  phorvnx  from  bohtnd  by  a  vertical  incision  extending 
from  its  upper  to  its  lower  part,  am!  partiaify  iliviJe  the  owipilal  attaohment  bjr  a  transvewe 
infisinn  on  each  side  of  tlie  vertical  one ;  tlie  poj*t»!rior  surface  of  tho  soft  palate  is  then  exfiosod. 
Having  fixed  the  uvula  so  aa  to  make  it  tense,  the  mucous  nieinhranc  an<l  plnntU  fthould  be 
carefully  rpinovwl  from  the  posterior  Murface  of  the  jwft;  palate,  ami  the  wuselea  of  thitt  part  are 
at  onco  exposo<i. 

The  Levator  palati  is  a  long,  thick,  rounded  muscle  plaoed  ou  tlie  outer  side 
of  the  posterior  nares.  It  arises  from  the  under  surface  of  the  apex  of  the  petrous 
portion  of  the  temjwnil  bone  and  from  the  adjoining  cartilaginous  portion  of  the 
Eustachian  tiibi^;  after  parsing  into  the  pharynx,  above  the  upj>er  concave  margin 
of  the  Superior  constrictor,  it  descends  obli(|uely  downwai*d  and  inward,  its  fibres 
spreading  out  on  the  posterior  surf;R'e  of  tlic  soft  palate  as  far  as  the  middle  line. 
where  they  blend  with   those  of  the  opposite  side. 

Rklatiox.5. — ErternnUy  with  tbc  Tensor  palati  and  Superior  constrictor;  iViter- 
nalhf  with  the  mucous  membrane  of  the  pharynx;  posteriorly  w'nXi  the  mucous  lining 
of  the  soft  palate.  This  mustrle  must  be  removed  and  the  pterygoid  attachment  of 
the  Superior  constrictor  dissected  away  in  order  to  expose  the  next  muscle. 

The  Gircumflexus,  or  Tensor  palati,  is  a  lo'oad.  tliin.  ribbon-like  muscle 
placed  on  thi*  outer  side  of  the  preceding,  and  consisting  of  a  vortical  and  a  hori- 
zontal portion.  The  vertical  portion  arises  by  a  broad,  thin,  and  flat  lamella  from 
the  scaphoid  fossa  at  the  base  of  the  internal  pterygoid  plate:  from  the  spine  of  the 
sphenoid,  the  vaginal  process  of  the  temporal  bone,  and  the  anterior  aspe<;t  of  the 
cartilaginous   portion  of  the  Eustachian  tube;   descending  vertically  between  the 


I 


J 


PALATAL    REGION. 


395 


internal  pterygoid  plate  and  tlie  inner  surface  of  the  Internal  pterygoid  muscle,  it 
tenninates  in  a  tendon  wliicb  winds  round  the  haniular  process,  being  retained  in 
ibis  situation  by  some  of  the  fibres  of  origin  of  tbe  Internal  [iterygoitl  nmiscle,  and 
lubricated  by  a  bursa.  The  tendon  or  borizontal  jwjrtion  then  pa^se.*;  borizontally 
inward,  and  expands  into  a  broad  aponc'urosis  on  tbe  anterior  surface  of  tbe  sott 
palate,  wliich  unites  in  the  median  line  with  the  uiK)neura«(is  of  the  opposite  mnscle, 
tbe  tibreti  bein(>;  attached  in  front  to  the  transverse  ridge  on  the  horizontal  portion 
of  tbe  palate  bone. 

Relations. — ExttniaUy  with  the  Internal  pterygoid;  intervalhf  with  the  Leva- 
tor  palati,  from  which  it  is  separated  by  the  Superior  constrictor,  and  with  tbe  inter- 


Uuscles  of  tbe  Soft  PaUte»  tbe  pbarynx  belnic  Uld  open  from  behind. 


nal  pterygoid  plate.  In  the  soft  palate  its  a;M)neurotic  exi>aiision  is  anterior  to  that 
of  the  Lovntor  palati,  luin;^  covered  >ty  mucous  membrane. 

The  Azygros  [or  Levator]  uvulae  is  not  a  single  muscle^  as  would  be  inferred 
from  its  name,  but  a  pair  of  narrow.  cylin<lri(yil  fleshy  fasciculi  placed  side  by  side 
in  tbe  mediiin  line  of  the  soft  palate.  Each  muscle  arises  from  tbe  posterior  nuisal 
spine  of  tbe  palate  bone  ami  from  tbe  contiguous  tendinous  a[)oneurosis  of  the  soft 
palate,  and  dcr^ccnds  to  be  inserted  into  the  uvula. 

Kklations. — Atiteriorlt/  with  the  tendinous  expansion  of  the  Levatores  palati; 
hchiud  with  the  mucous  menibrane. 

[Actions. — The  actions  of  these  muscles,  which  in  general  are  well  indicaited 
by  their  names,  have  been  most  ingeniously  studieti  by  a  new^  method  by  Dr.  Har- 
ris<m  Allen  {Tram.  CoU.  Phys.  Phila.,  1S84).  He  uses  the  **  Palate  myograph," 
a  n>d  fiassing  through  tbe  nose,  tbe  inner  end  resting  on  the  pahite  and  the  outer 
against  a  revolving  drum.     The  student  is  referred  to  this  paper  for  the  resulta.] 
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The  two  next  rauacten  are  exposed  Uy  remoriiiK  the  mucous  membram?  from  tlie  pillorA  of  the 

toft  paInU»  throughout  nearly  tnt'ir  whole  t^xU'iit, 

The  Palato-fflossus  (Constrictor  isthmi  faucium)  is  a  small  fleshy  fii^ciculufl^ 
narrower  in  the  mifhUo  than  at  either  oxtremit\%  forming,  with  the  mucous  mem- 
brane covering  its  surfaee,  tiie  anterior  pillar  of  the  soft  palate.  It  arises  from  the 
anterior  surface  of  the  ;*oft  jialate  on  each  side  of  the  uvula,  and,  pa-ssing  downward, 
forward,  and  outward  in  front  of  the  tonsil,  is  inserteil  into  the  side  and  dorsum  of 
tbc  longue,where  it  blends  with  the  fibres  of  the  Stjlo-glossus  muscle.  In  the  soft 
palate  the  fibres  of  this  muscle  are  continunuH  with  those  of  the  muscle  of  the  oppo- 
site side. 

The  Palato-pharyngeus  is  a  long,  fleshy  fasciculus,  narrower  in  tte  middle  than 
at  either  extremity,  forming,  with  the  mucou-s  membrane  covering  its  surface,  the 
posterior  pillar  of  the  soft  palate.  It  is  separated  from  the  prectMling  by  an  angular 
interval,  in  which  the  tonsil  is  lodged.  It  arises  from  the  soft  palate  by  an  expanded 
fasciculus,  which  is  divided  into  two  partA  by  the  Levator  jialati  and  Azygos  uvulae. 
The  anterior  fa^cicxihiB^  the  thicker,  lies  in  the  soft  palate  between  the  Levator  and 
Tensor,  and  joins  in  the  mit.Mle  line  the  corres|wnding  part  of  the  opposite  muscle; 
\\\Q  po9teririr  faH<;irHluit\ws  in  contact  with  the  mucous  memlirane.  and  also  joins 
with  the  eorresiMmdin^  muscle  in  the  middle  line.  Pjkising  outward  and  downward 
behind  the  tonsil,  the  Palato-pharyngeus  joins  the  Stybi-pharyngeus,  and  is  inserteij 
with  that  muscle  into  the  posterior  border  of  the  thyroid  cartilage,  some  of  its  fibres 
being  lost  on  the  side  of  the  pharynx,  and  others  passing  across  the  middle  line  pos- 
teriorly to  decuss4ile  with  the  muscle  of  the  opposite  side.  Connwte<i  with  the  Pal- 
ato-pharyngeus  there  is  s<jmetimert  found  a  alip  arisiug  above  from  the  Eustachian 
tube  ami  called  the  Salpingo-pharyugeus. 

Relations. — In  the  soft  palate  its  posterior  sttrfarf  is  covered  by  raucoas  mem- 
brane, from  which  it  is  separated  by  a  layer  of  palatine  glands.  By  its  superior 
border  it  is  in  relation  with  the  Levator  palatt.  Where  it  forms  the  posterior  pillar 
of  the  fauces  it  is  covered  by  mucous  membrane,  excepting  <m  its  outer  surface.  In 
the  phart/nx  it  lies  between  the  mucous  membnino  and  the  Constrictor  muscles. 

In  a  dis.section  of  the  soft  palate  from  its  posterior  or  nn.sal  surface  to  its  anterior 
or  oml  surface  the  mu.scles  would  be  expose*!  in  the  following  order — viz.  the  poste- 
rior fasciculus  of  the  Palato-pharyngeus,  covered  over  by  the  mucims  menibrane 
reflected  from  the  iloor  of  the  ua^al  fossje;  the  Azygos  uvuhe:  the  Levator  palati; 
the  anterior  fasciculus  of  the  Palato-pharyngeus ;  the  aponeurosis  of  the  Tensor 
palati;  and  the  Palato-glossus,  coveixxl  over  by  a  i*eilection  from  the  oral  mucous 
membrane. 

Nervks. — Tlie  Tensor  pataii  is  sup]>lieil  by  a  branch  from  the  otic  ganglion  ;  the 
Levator  palati,  Azygos  uvida%  an<i  other  muscles,  by  the  descending  pnlatine  branches 
fi^m  Meckel's  ganglion.     These  nerves  are  derived  primarily  from  the  facial. 

Actions. — During  the  /?/•#/  stage  of  deglutition  the  morsel  of  food  is  driven  back 
into  the  fauces  by  the  pressure  of  the  tongue  against  the  hard  palat*^,  the  base  of 
tiie  tongue  being  at  the  same  time  retracted  and  the  larynx  ruij^ed  wiih  the  pharynx 
and  carried  forward  under  it.  During  the  ttrcond  stage  the  epiglottis  is  pi*ps.sed  over 
the  superior  a|>erture  of  the  larynx,  and  the  moi-scl  glides  past  it  ;  then  the  Palalo- 
glossi  muscles,  the  constrietoi-s  of  the  fauces,  contract  behind  the  food;  the  soft  pal- 
ate is  slightly  raised  by  the  Levator  palati  and  made  tense  by  the  Tensor  palati; 
and  the  Palato-pharyngei  contract  and  come  nearly  together,  the  uvula  filling  up  the 
slight  interval  between  them.  By  these  means  the  food  is  prevented  passing  into 
the  upper  part  of  the  pharynx  or  the  p<\<terior  nares;  at  the  same  time  the  latter 
muscles  form  an  inclined  plane,  directed  obliquely  downward  and  backward,  along 
the  under  surface  of  which  the  morsel  descends  into  the  lower  part  of  the  pharynx. 

Surgrioal  Anatomy. — The  muHobs  of  tin?  soft  pulnto  *ihould  Ik*  ciirt-fully  diwtccUnl,  the 
rvlatiun^  thry  in.'Hr  to  thi;  f4urroundin|£  jiurtH  rNpeoitilly  cxaiuine<i,  uiid  their  action  uttciitively 
Ettiidie^l  upon  the  Head  suhjwt.  a."  the  ^ur^'eon  is  re<|uirpd  to  divide  one  or  more  of  thc«e  mu»ole» 
in  thf  operation  of  fttnphylorraphv.  Sir  W.  Fergusson  wa«  tlie  first  to  show  that  in  the  confcen- 
itul  doticieiicy  called  clffl  palatt  the  edj^a  of  the  liHHure  »re  forcibly  tteparated  by  the  action  of 
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tho  Lev&Uires  palati  and  Palato-phoryDgoi  munclee,  producing;  verv  oonfliderable  impediment  U» 
the  healing  process  after  tlie  p(-rKTmance  of  the  operation  lor  uniling  their  lunrpns  hy  iwlhe- 
«ion  ;  he  coiiM:quontly  recommended  the  divijtion  or  the^e  muscles  an  one  of  the  most  itiiportunt 
tiir^fs  in  the  o^iomtion.  This  he  effected  by  an  ineiMon  mivie  witti  a  ciirvi^]  kntfe  introduced 
tM>hind  the  Nolt  palnte.  The  incision  is  to  be  halfway  between  the  huniulnr  proretti*  und  Euf^ta- 
chiau  t4ibe,  and  [M'rp«'ndiruhir  to  a  lino  drawn  hetwe^fu  them.  This  incision  pt»rfectl_v  mn'oin- 
plUheft  the  division  of  the  IfCvator  palati.  The  PulaU^i-phani'niE^eui!)  may  l>e  divided  by  cutting 
ai;r(i8.s  tlie  pi>Hterior  t»illiLr  of  the  soft  palate,  just  belnw  the  toiit^il,  with  a  iiuir  of  l>tunt-piiiiitea 
curved  M.'iA!*on>^;  ami  the  anterior  ]Mllar  may  be  dividej  uUo.  To  divide  the  Levator  palutj  the 
plan  rt?c»jmmended  by  Mr.  Polhx'k  is  to  be  ^eallv  preferred.  The  soft  ptilate  being  put  ujK)D 
the  Htretch.  a  double-ed(;ed  knife  is  passeil  througfi  it  ju>*t  on  tb»'  inner  *ide  of  tbt*  huinulur  pn»- 
«<>HA  and  alKtve  tJie  line  of  the  Levator  palati.  The  handle  beinji  now  ulu*riiutely  mise*!  Hud 
deproiuied,  a  sweeping  i:uL  is  mode  along  the  posterior  i»urfm*e  of  die  «oft  palate,  and  the  knife 
withdrawn.  leaving  only  a  ttmall  openin^i:  in  the  xiiucous  membrane  on  tho  anterior  »urfacc.  If 
tills  openition  i^  [H'rfnrmtHl  on  the  dead  body  and  the  parts  afterward  dieKOcted,  the  Levator 
palati  will  be  found  completely  divided. 


7.  Anterior  Vertebral  Region*, 

Rectus  capitis  amicus  major.  Rectu»  lateralis. 

Rectus  capitis  aiiticua  minor.  Longns  colli. 

The  Rectos  capitiB  anticus  major  (Fi^.  2!^T).  broivd  and  thick  above,  narrow 
below.  »p[H.':u\s  like  a  eoiitinuaiiou  upward  of  the  Scalenus  anticuH.  It  arises  by 
four  teniliiiou8  8li|>s  from  the 

auterior     tubercles     of     the  Pio-  297. 

transverse  pro<*eascj*  of  tlie 
thini,  fourth,  fifth,  and  ni.xth 
cervical  vertebrte.  and  as- 
cend.**, converging  toward  it8 
fellow  of  the  opposite  side,  to 
be  ini^erted  into  the  bn^itilar 
process  of  the  occipital  bone. 

Relations. — By  its  ante' 
rior  surfare  with  the  phar- 
ynx, the  sympathetic  nerve, 
and  the  sheath  enclosing  the 
carotid  artery,  internal  jugu- 
lar vein,  and  pneuinogtuttric 
nein?e;  by  its  posterior  »«r- 
Jace,  with  the  I^ongus  colli, 
the  Rectus  anncuH  minor, 
and  the  upper  cervical  ver- 
lebne. 

The  Rectus  capitis  an- 
ticus minor  u  a  short  flat 
muscle  situated  imme<liately 
behinfl  the  up|>cr  part  uf  the 
preceding.  It  arises  from  the 
anterior  surfac-e  of  the  lateral 
mass  of  the  athm  and  from  the 
root  of  its  transver!*c'  pitK'ess, 
and.  passing  obliquely  up- 
ward and  inward,  is  inserted 
into  the  basilar  process  im- 
mediately behind  the  preced- 
ing muscle. 

Relations. — By  its  arite- 
rior  surface 'wnh  the  Rectus  capitis  anticus  niujor;  bv  its  poMtvn'cr  »urfaoe  Vfiih 
the  front  of  the  occipito-atloid  articulation ;  exUrnaUy  with  the  superior  cervical 
ganglion  of  the  sympathetic. 
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The  Rectus  lateralis  is  a  short  flat  muscle  which  arises  from  the  upper  snrfjice 
of  the  transverse  process  of  tlic  atlas,  and  is  inserleil  into  the  under  8urfiM!e  of  the 
jugular  prorexs  nf  the  occipital  bone. 

Relations. — By  ii>*  anterior  ^urfiuw  with  the  internal  juguhir  vein:  by  \x» pon- 
U'rior  surftivr  with  the  vertebi*al  artery;  on  its  outer  side  lies  the  occipital  artery, 
on  itj*  inm*r  side  the  subocci|)ital  nerve. 

The  Longrus  colli  is  a  Ifm^r  Hat  nuiwle  situate*!  on  the  anterior  surface  of  the 
Bpiue,  between  the  atlas  and  the  third  dor&al  vertebra.  It  is  broad  in  tlie  middle, 
narrow  and  |x)inted  at  each  extremity,  and  consists  of  three  ponions — a  «!iperior 
oblic|UC,  an  inferior  oblique,  and  a  vertical  portion.  The  snptrior  ohlif^uf  portion 
arises  from  the  anterior  tubercles  of  the  transverse  proccsiscH  of  the  third,  fourth, 
nnd  fifth  cervical  vertebrae,  ami.  ascending  obU<|tieIy  inwanl,  is  inserted  )jy  a  nar- 
row tendun  into  the  tubercle  on  the  anterior  arch  of  the  athw.  The  infrrior  ohlique 
portion^  the  smallest  part  of  the  muscle,  arisen  from  the  front  of  the  bodies  of  the 
first  two  or  three  dorsal  vertebne.  and,  ascending  oblitjuely  outward,  is  inserted 
into  the  anterior  tubercles  of  (be  transverse  ])rocesses  of  the  fifth  and  sixth  cer- 
vical vertebra?.  The  vertical  portion  lies  directly  on  the  front  of  the  spine,  and  ia 
extended  between  the  fntnt  of  the  bodies  of  the  lower  three  cervical  and  the  upper 
three  dorsal  vcrtebrje  below  and  the  front  of  the  bodies  of  the  second,  third,  and 
fourth  cervical   vertebne  above. 

Rkl.\tion8. — By  its  anterior  »urfatfe  with  the  pharynx,  the  tesophapuH,  sympa- 
thetic nerve,  the  sheath  of  the  great  vej*sels  of  the  neck,  the  inferior  thyroid  artery, 
and  recurrent  larynj^eal  nerve;  by  its  pottterior  surface  with  the  cervical  and  dorsal 
portions  of  the  spine.  Its  inner  harder  is  geparuted  from  the  opposite  muscle  by  a 
c/jtisitlerable  interval  below,  but  they  approach  each  other  above. 


8.  Latehal  Vertebral  REtuoN. 

Scalenus  unticus.  Scalenus  medius. 

Scalenus  posticus. 

The  Scalenus  anticus  is  a  conical-.'^haped  muscle  situattnl  deeply  at  the  side  of 
the  neck,  behind  the  Sterno-mastoid.  It  arises  by  a  narrow,  flat  tendon  from  the 
tubercle  on  the  inner  border  and  upper  surface  of  the  fii-st  rib,  and,  ascending 
almost  vertically,  ia  inserted  into  the  anterior  tubercle,*  of  the  transverse  processes 
of  the  third,  fourtb.  fifth,  and  sixth  cervical  vertebne.  The  lower  part  of  this 
miLscle  separates  the  subclavian  artery  uml  vein,  the  latter  being  in  fronts  and  the 
former,  with  the  brachial  |)lexus,  behind. 

Relation?. — In  front  witb  the  clavicle,  the  Subclavius,  Stemo-ma-Moid,  and 
Omo-hyoid  muscles,  the  transversalis  colli,  and  ascending  cervical  arteries,  the  sub- 
clavian vein,  atid  the  phrenic  nerve:  by  its  posterior  surface  with  the  pleum,  the 
subclavian  artery,  and  brachial  plexus  of  nerves.  It  is  separated  from  the  Longus 
colli  on  the  inner  side  by  the  vertebral  artery. 

The  Scalenus  medius,  the  lar;Lrest  and  longest  of  the  three  Scaleni,  arises  by  a 
broad  ori«;in  from  the  up|ier  surface  of  the  fii-st  rib,  beliind  the  groove  for  the  sub- 
clavian artei'y,  as  far  back  as  the  iui>ercle,  mid,  ascending  along  the  side  of  the 
vertebral  column,  is  inserted  by  separate  tendinous  slips  into  the  posterior  tubercles 
of  the  transverse  processes  of  the  lower  six  cervical  vertebne.  It  ia  separated  from 
the  Scalenus  anticus  by  the  subclavian  arter\'  below  and  the  cervical  nerves  above. 
The  posterior  thoracic,  or  nerve  of  Bell,  is  formed  in  the  substance  of  the  Scalenus 
me<lius  and  emerges  from  it. 

Relations. — By  it^  anterior  surface  with  the  Steruo-mastoi«l ;  it  is  crossed  by 
the  clavicle,  the  Omo-hyoid  muscle,  subclavian  arterv,  and  the  cervical  nerves.  To 
its  outer  niiie  is  the  Levator  anguli  scapula;  and  the  ^scalenus  posticus  muscle. 

The  Scalenus  posticus,  the  smallest  of  the  three  Scaleni,  arises  by  a  thin  ten- 
don from  the  outer  surface  of  the  second  rib,  behind  the  attachment  of  the  Serratus 
niagnus,  and.  enlarging  as  it  ascends,  is  inserted  by  two  or  three  separate  tendons 
into  the  posterior  tubercles  of  the  transverse  processes  of  the  lower  two  or  three 
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cervical  vertebrse.  This  is  the  most  deeply  placed  of  the  three  Scaleni,  and  is  occa- 
sionally blended  with  the  Scjilenus  medium. 

Nerves. — The  Rectus  eapiiis  autieus  major  and  minor  and  the  Rectus  lateralis 
are  sapplied  by  the  suboccipital  and  deep  internal  branches  of  the  cervical  plexus; 
the  Longud  colli  and  Scaleni  by  anterior  branches  of  the  lower  cervical  nerves  before 
they  form  the  brachial  plexus. 

Actions. — Xhc  Rectus  antious  major  and  minor  are  the  direct  antagonijJts  of  the 
muscles  at  the  back  of  tlie  neck,  serving  to  restore  the  head  to  il8  natund  j)Osition 
after  it  has  been  drawn  backward.  These  muscles  also  serve  to  flex  the  heatl,  and 
from  their  obliquity  rotate  it,  s<j  as  to  turn  the  face  to  one  or  the  other  side.  The 
Longus  colli  flexes  and  slijrhtly  rotates  the  cervical  portion  of  the  spine.  The  8ca- 
leJii  muscle.'*,  taking  their  fixed  point  from  below,  bend  thf  spinal  column  to  one  or 
the  other  side.  If  the  niuscles  of  both  sides  act.  lateral  movement  is  jtrevt^nted, 
but  the  spine  is  slightly  flexed.  When  they  take  their  fixed  j»oint  from  above  they 
elevate  the  fii-st  and  second  ribs,  and  are  therefore  inspiratory  muscles.  The  Rectus 
lateralis,  acting  on  one  side,  bends  the  bead  laterally. 


MUSCLES  AND  PASCLffi  OP  THE  TRUNK. 

The  Muscles  of  the  Trunk   may  be  arranged  in  four  jrroups:   the  muscles  of  the 
Back,  of  the  Abdomen,  of  the  Thorax,  and  of  the  Perineum.* 

Muscles  of  the  Back. 

The  Muscles  of  the  Back  are  very  numerous,  and  may  be  subdivided  int«  five 
layers : 


First  Later. 

Trapezios. 
Latissimus  dorsi. 

Second  Layer. 

Levator  anguli  scapulae, 
Rhomboidcus  minor. 
Rhomboideus  major. 

Third  Layer. 

Serratus  posticus  superior. 
Serratus  posticus  inferior. 
Splenius  capitis. 
Splenius  colli. 

Fourth  Layer. 
Saeral  and  Lumbar  Rcv/iona. 
Erector  spinse. 

Dorttal  Rf.ffinn. 

Sacro-Iumbalis. 

Musculus  accessorius  ad  sacro-lumbalcm. 


Longissimus  dorsi. 
Spinalis  dorsi. 

Cervicalis  ascen«ien8. 
Transver^alis  colli. 
Trachelo-mastoid. 
Complexus. 
Bivenier  cervicia. 
Spinalis  colli. 

Fifth  Layer, 

Semirtpinalis  dorsi. 
SeDii?4pina1is  colli. 
Multifidus  spime. 
Rotatores  spinae. 
Supraspinales. 
Interspinales. 
Extensor  coccygis. 
Intertransversales. 
Rectus  capitis  posticus  major. 
Rectus  capitis  posticus  minor. 
Obliquus  capitis  superior. 
Oblirpius  capitis  inferior. 


First  Layer. 


Traj] 


)ezms. 


Latissimus  dorsi. 


DisaecHon  (Fi^.  298). — Place  the  body  in  the  pron«  position,  with  the  orma  extended  over 
the  sides  of  the  tabic,  and  the  chest  and  abdomen  supported  by  several  blocks,  so  as  to  render 

*  The  miudes  of  the  pcnneuiu  are  de8cril>cd  wilh  the  Stirffiral  Anatomy  of  tbU  region  at  the  end 
of  the  Tolume. 
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the  musolm  teniie.  Then  make  an  iacision  alonir  th«  middle  line  of  the  hack  from  the  occipital 
protutierance  to  thp  coccyx.  Make  a  tranflvcrse  inoi«iion  from  ihf.  upper  ond  of  Uiis  to  tit**  mai^ 
toid  prooofl.s.  and  a  third  inciMon  from  its  lowor  end.  ulon^  the  credit  of  the  ilium,  to  nhout  its 
middle.  This  larpo  inforvenin^  Bpaeo  should,  for  conveniens  of  disheotion,  he  tiulxlivided  by  & 
fourth  incision,  extendinir  obliquely  from  the  spinous  priKTef^s  of  the  laj*t  dor«al  vern'bra  upward' 
and  outward  to  the  acromion  procesa.  Thits  incision  correspond*  with  the  lower  bonier  of  the 
Trapeiius  mujiole.  The  6ap»  of  interment  are  then  to  Im*  romoveti  in  the  direction  shown  in 
the  fij^rure. 

The  imjierfii'iai  f'lt^iria  h  expftsed  upon  reniovin;::  ihr  .^kin  frnm  the  imi  k-.  It  forms  n  biyer 
of  considerahlo  thickncBR  and  (Strength,  in  which  ac|uantiiY  of  rrnmular  pinkish  fat  is  confined. 
It  19  continuou;^  with  the  superficial  faacin  in  other  parts  of  the  hody.  The  dfrp  fagcia  ia  ft 
dense  fibrous  layer  attat^hed  to  the  (X'cipitul  bone,  the  spines  of  the  vertebra?,  the  crest  of  th» 
ilium,  and  the  spine  of  the  scapula.  It  covers  ovit  the  Huperficial  muscle*,  forming  sheath*  for 
them,  and  is  continuous  in  the  ntK'k  at  the  anterior  l>order  of  the  Trapezius  with  Uie  deep  c«p« 
vicfti  faficia;  in  the  thorax,  with  the  deep  fascia  of  the  axilla  and  chcsij  and  in  the  altdomen,: 
with  tlmt  corerin^  the  at>dounual  mu»clc8. 

The  Trapezius  (Fig.  300)  is  a  broad,  iliit,  triftngular  muscle  placed  immediate! ji 
beneath  the  sfciu  and  fascia,  and  covering  the  upper  and  back  part  of  the  neck  and] 

8hi>uldei*8.     It  arises  from  the  inner  third  of  tho 
Fio.  298.  Fiipfrior  curved  line  of  the  occipiral  bone.,  froittl 

tlie  ligamentuni  nucluo,  the  spinous  procesHof  the 
8eventh  cervical,  and  those  of  all  the  dorsal  ver-  , 
tebr.ie,  and  from  the  correspnndinfj  j>ortion  of  tlift^tf 
supraspinous  ligament.  From  tliis  origin  tbe  sii-^l 
pcrior  fibres  proceed  downward  and  outward,  the 
inferior  ones  upward  and  outward,  and  the  mid- 
dle fibres  horizontally,  and  aiT  insierted,  the  su- 
perior ones  into  the  outer  third  of  the  posterior 
l>or«ier  of  tbe  clavicle,  the  middle  fibres  into  the 
inner  margin  of  the  acromion  process  and  into 
the  superior  lip  of  the  crest  of  the  spine  of  the 
scapula.  The  inferior  fibres  converge  near  the 
scapula,  and  are  attached  to  a  triangular  ajjo- 
neurosis  which  gli<les  over  a  smiM)th  surface  at  the 
inner  extremity  of  the  spine,  and  is  insertu-^]  into 
a  tubercle  at  the  outer  part  of  (be  surface.  The 
Traf)ezius  is  fleshy  in  tbe  greater  part  of  its  ex- 
tent, but  tendinous  at  it8  origin  and  insertion. 
At  its  occipital  origin  it  is  connected  to  the  l>one 
by  a  thin  iibnma  lamina  firmly  adherent  to  (he 
skin  and  wanting  the  lustrous,  shining  appear-* 
ance  of  aponeurosis.  At  ita  origin  from  the 
spines  of  tiic  vertebra*  it  is  connected  to  the 
bones  by  means  of  a  broa<l  semielliptical  apo», 
neurosis  which  occupies  t-lio  space  between  the 
sixth  cervical  and  the  third  dorsal  vertebne,  and 
forms,  with  the  aponeurosis  of  the  opposite  mus- 
cle, a  tendinous  ellipse.  The  rest  of  the  muacle 
arises  by  numerous  short  tendinous  fibren.  If  tlie  Trapezius  is  disse<!te<l  on  both 
sides,  the  two  muscles  resemble  a  trapezium  or  diamond-shaped  rjuatiniugle — two 
angles  corresponding  to  the  shoulders,  a  third  to  tbe  occipital  protuberance,  and  the 
fourth  to  the  spinous  process  of  the  last  dorsal  vertebra. 

The  clavicular  insertion  of  this  muscle  varies  as  to  the  extent  of  its  attach- 
ment :  it  sonii-times  advances  lus  far  as  the  middle  of  the  clavicle,  ami  may  even 
become  blended  with  tbe  jH^terior  edge  of  tbe  Slenuvmastoid  or  overlap  it. 
This  should  be  borne  io  mind  in  tbe  operation  for  tying  the  third  part  of  the 
subclavian  artery. 

Relations. — By  its  Hupe.rjiidal  surface  with  the  integument;  by  its  deep  wir- 
face  in  the  neck  with  the  Complexus,  Splenius,   Levator  anguli  scapula?, 


DtaMtioD  of  the  MuAclei  of  thv  B&ck. 
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Rhombaideu8  minor;  in  tho  back  with  the  Klioiiiboiileus  major,  Supraspinatus, 
iDfraspiiiutus,  tlio  lumbar  fascia  (which  separates  it  from  iho  Erector  Hpiua?).  and 
the  Latissimii.H  dorsi.  Tho  spinal  accessory  nerve  nnd  tlie  superficial  cervical 
artery  pJi-Hs  btnonth  the  anterior  border  of  this  muscle  near  the  clavicle.  The 
anterior  margin  of  its  cervical  portiini  forms  the  post*'rior  Ixmnilary  of  the  poste- 
rior trianjrle  of  the  neck,  the  other  bouu*lanes  being  the  Sterao-niiLSloid  iu  front 
and  tiie  (.'lavicle  l»cl<»w. 

The  Lifiramentum  nuohee  (Figs.  290,  800)  ts  a  thin  band  of  condensed  cellulo* 
fibrous  memhnnie  place^l  in  the  line  of  nnion  between  the  two  Tr:i|>ezii  in  the  neck. 
It  extends  frrmi  the  external  occipital  proluberanco  to  the  spinous  process  of  the 
seventh  cervicid  vertebra,  where  it  is  continuous  with  the  stipra>*pinou8  liganu'nt. 
From  its  anterior  surface  a  fibrous  slip  is  j^iven  off  to  the  spin«ius  process  of  each 
of  the  cervical  vertebne.  excepting  the  alias,  so  as  to  fnrni  a  septum  between  the 
muscles  on  each  side  of  the  neck.  In  man  it  is  merely  tlio  rudiment  of  an  import- 
ant ehustic  li;^amcnt  which  iu  some  of  the  lower  animals  serves  to  sustain  the  weight 
of  thf  Iiead.' 

The  Latiseimus  dorsi  is  a  broad  flat  muscle  which  covers  the  lumbar  and  the 
lower  half  of  ihe  doi*sal  rc^ioTis.  and  is  gradually  contnicted  into  a  narrow  fnscirulus 
at  it*i  insertjiin  into  tho  humerus.  It  arises  by  an  a|joneuro»i»  from  the  spin«*u8  pro- 
cesse*!  of  tlie  six  inferior  dorsid,  fnuu  those  of 
the  lumbar  and  sacral  vertebra?,  and  from  the 
supraspinous  ligament.  Over  the  s;icruni  the 
ap<ineurosi8  of  this  muscle  blends  with  the 
tension  of  the  En»ctor  spinie.  It  also  arises 
frttui  the  external  lip  of  the  crest  of  the  ilium 
behind  the  origin  of  the  External  (ddi(|ue,  and 
by  fleshy  digitations  from  the  three  or  four 
lower  ribs,  which  &TC  inter|x>sed  between  simi- 
lar pn>cesses  of  the  External  oblique  muscle 
(Fig.  30:^,  p.  418).  Fi-om  this  extensive  origin 
the  fibres  pass  in  different  directions,  the  upper 
ones  horixoiiially,  the  middle  oblitjuely  upward, 
and  the  lower  vertically  upward,  so  iis  to  con- 
verge ami  form  a  thick  fa;5cieuluH  which  crosses 
the  inferior  iingle  of  the  ecupula  and  occa.sion- 
ally  receives  a  few  fibres  from  it.  The  muscle 
then  curves  around  the  lower  border  of  tho 
Teres  luajor,  an4l  is  twiste<l  upon  it^f,  so  that 
the  su[>erior  fibres  bwrome  at  first  p*x*«terior  and 
then  inferior,  and  the  vertical  fibres  at  first 
anterior  and  then  su|)erior.  It  then  terminatea 
in  a  short  quadrilateral  tendon  about  three 
inches  in  length,  which,  passing  in  front  of  the 
tendon  of  tho  Teres  major,  is  insertc<i  into  the 
inner  lip  an^l  into  the  bottom  of  the  bicipital 
groove  of  tho  humerus,  its  insertion  extending  higher  on  the  humerus  than  that  of 
tlie  tendon  of  the  Pectoralis  major.  The  lower  border  of  the  tendon  of  this  muscle 
is  united  with  that  of  the  Teres  major,  the  surfaces  of  the  two  being  separate*!  by  a 
bursa;  another  bursa  is  sometimes  interp4)sed  between  the  muscle  and  the  inferior 
angle  of  the  scapula. 

A  mtisoular  slip,  varying  from  three  to  four  inches  in  len^rth  and  from  one-nunrtcr  to  three- 
quirterp  of  an  inch  in  brcndth.  ncrn*-ionulIy  nri!*n(*  from  thu  upp«?r  e<ipe  of  the  Lutir^(>imu8  dorsi 
»l*otit  the  inidiUe  of  thy  IM)^jt^'r^o^  folU  of  the  uxiltu,  and  croxKes  the  lutilla  in  front  of  the  axil- 
lary vesspls  and  nerves  to  j<iin  thf.  under  (»iirface  of  tho  tendon  of  the  Peofornlis  nmjr>r,  the 
Curaco-brachialio,  or  the  fatioia  over  the  Biceps.     The  position  of  tUi»  almorinal  Hlip  is  a  point 

P  8henherd  of  Montreal  has  recorded  one  cane  in  which  the  upper  part  of  this  lifj^ament  was 
replaced  by  strong  niujcu/ur  fibres  {Brooklyn  AnnaU  of  Anaiomif  and  Sunjery,  18SI,  iv.  Ulli.] 

3ft 
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of  ititsrest  in  itA  relation  to  the  axillarv  artorr,  as  it  croeaes  the  tosmI  jtut  ahore  iho  upot 
Qsuallj'  selertetl  Tor  the  applicatiun  uf  a  ligature,  and  mav  mislctiul  the  Hur^eon  during  tlio  oi^e- 
rmlion.  It  raajr  be  eaj*il^  rei*ognixed  by  llie  truni^verse  ilirt'ction  of  its  (ihruB,  l>r.  Struthers 
ibuad  it  in  8  out  of  lUa  subjects,  occurring  8e\en  times  on  both  hhIuv. 

Relations. — Its  superficial  gurfacf  is  subcutaneous,  excepting  at  it**  upper  purt^ 
where  it  is  covered  by  tbc  Trapezius,  and  at  its  insertion,  where  ita  tendon  i^  cn^ssied 
by  the  axillary  vessels  and  the  brachial  plexus  of  nerves.  By  it8  dtep  Burface  it  is 
in  reUtion  with  the  Erector  spiuiv,  the  8erratu8  p<.>sticu8  inferior,  the  lower  external 
intercotital  muscles  iind  ribs,  inferior  angle  of  the  scapula,  Rboinboideus  major,  Infra- 
spinatus, and  Teres  major.  It^  outer  margin  is  st^parated  below  from  the  External 
oldique  by  a  small  triangular  interval ;  and  another  triangular  interval  exists 
between  its  u|)per  border  and  the  margin  of  the  Trapezius,  in  which  the  Ilhom- 
boiUeus  major  muscle  Is  ex|Mjseil. 

Nerves. — The  Tnipezius  is  supplietl  by  the  spinal  accessory  and  by  branches 
frx)m  the  anterior  divisions  of  the  third  and  fourth  cervical  nerves;  the  Latissimua 
dorsi,  by  the  long  aubseapular  nerve. 

Second  Later. 

Levator  anguli  scapul.-e.  Rhomboideus  minor, 

lihomboideus  major. 

iHssrrh'oii. — The  Traperiii*  must  be  removed  in  order  to  expose  the  next  layrr;  to  eflVct  this, 
deUid)  ihr  nuv'toie  from  iu  utttiehment  to  the  clavicle  and  spine  of  the  ik^pula  nnd  turn  it  back 
l<^iward  the  Kpine. 

The  Levator  anpuli  scapulee  is  situated  at  the  back  part  and  side  of  the  neck. 
It  arises  by  three,  four,  or  five  tendinous  slips  from  the  posterior  tubercles  of  the 
transvei-se  prt»cess(.'S  of  the  three,  four,  or  five  upper  cervical  vertebra;;  these, 
becoming;  fleshy,  are  united  so  as  to  form  a  flat  muscle*  which,  passing  downward 
ami  backward,  is  inserte<l  into  the  posterior  border  of  the  scapula,  between  the 
sujH?rior  angle  and  the  triangular  smooth  surface  at  the  root  of  the  spine. 

Relations. — By  its  nuperjivial  (antrrior)  tfurface  with  the  integument.  Trapezius, 
and  Stem(>-ntastni<l ;  by  \iA  Jeep  (posterior)  suffaoe  ysiih  tlie  Splenius  colli,  Trans- 
vei'salis  colli,  Cervicalis  aacendens,  and  Serratus  posticus  superior,  and  with  the 
transversalis  colli  and  ]H)sierior  scapular  arteries. 

The  Rhomboideus  minor  arises  from  the  ligamentum  nuchw?  and  spinous  pro- 
cesses of  the  seventh  cervical  and  first  <lorfial  vertebrie.  Passing  downward  and 
outward,  it  is  inserte<l  into  the  margin  of  the  triangular  smooth  surface  at  the  riwt 
of  the  spine  of  the  scapula.  This  small  muscle  is  usually  separated  from  the  Rhom- 
boideus major  by  a  slight  cellular  interval. 

The  RhomboidetiB  major  is  situated  immediately  below  the  preceding,  the 
adjacent  margins  td"  tlie  two  being  occasuuially  united.  It  arises  by  tendinous  fibres 
fn)m  the  spinous  jtrocesses  of  the  four  or  five  upper  dorsal  vertebne  and  the  supra- 
spinous ligament,  and  is  insert^l  into  a  narrow  tcndintms  arch  attached  above  to  the 
triangular  suHace  Ticiir  ihe  spine:  below,  to  the  inferior  an«rle,  the  arch  being  con- 
necte*l  to  the  border  uf  the  scapula  by  a  thin  membrane.  When  the  arch  extends, 
as  it  occasionally  does,  but  a  short  distance^  the  muscular  fibres  are  inserted  into  the 
scapula  itself. 

KKLATIOA'S. — By  their  »uperfi<*ial  (pftntrrior)  fturfare  with  the  integument  and 
Trapezius,  the  Rliomboideus  major  witli  rlie  Lutissimus  dorsi ;  by  their  thcp  (ajitt- 
rinr)  Hurface  with  the  Semitns  posticus  suiu'rinr,  posterior  scapular  artery,  prolonga- 
tions from  the  Erector  spinie.  the  intercostal  muscles,  and  ribs. 

Nerves. — The  Rhomboid  mascles  are  supplied  by  branches  from  the  fifth  cervi- 
cal nerve;  the  Levator  anguli  scapulte,  by  the  interior  division  of  the  third  and 
fourth  cervical  nerves. 

Actions. — The  movements  effected  by  the  preceding  muscle*  are  numerous,  as 
may  be  conceived  from  their  extensive  attachment.  If  the  head  is  fixed,  the  upper 
part  of  the  Trapeziug  will  elevate  the  point  of  the  shoulder,  as  in  supporting  wcightH; 
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when  the  middle  and  lower  fibres  are  brought  into  action,  partial  rotation  of  the 
8fiipiila  upon  the  aide  of  the  chest  is  produced.  If  the  shoulders  are  fixed,  both 
Tm}>eiiii,  acting  together,  will  draw  the  head  directly  backward,  or  if  only  one  acts, 
the  head  is  drawn  to  tbe  corresponding  side.  [This  muscle  can  be  well  .shown  on 
the  living  model  by  shrugging  the  shoulders,  especially  if  the  hand;;!  are  weighted 
by  dumb-bells,  by  clasping  the  hands  behind  the  head,  and  so  resi.sting  extension 
of  the  head,  :ind  by  drawing  the  two  shoulderH  backward  and  crossing  the  arms 
behind  the  back.] 

The  Latiss/'mtis  dorsty  when  it  acts  upon  the  humeruei,  dmws  it  backward  and 
downward,  and  at  the  same  time  rotates  it  inward.  It  is  the  muacle  which  is  prin- 
cipally employed  in  giving  a  downward  blow,  as  in  felling  a  tree  or  in  sabre  practice. 
If  the  arm  is  hxed,  the  uitiscle  may  act  in  various  ways  upon  the  trunk  :  ibu^,  it 
may  raise  the  lower  ribs  and  assist  in  forcible  inspiration,  or  if  both  uruis  are  fixed 
the  two  tnuscles  may  assi?<t  tbe  abdominal  and  great  Pectoral  muscles  in  susptMiding 
and  dniwing  the  whole  trunk  forward,  as  in  climbing  or  walking  on  crutches.  [Let 
the  model  hang  by  one  arm  from  a  ring  or  place  his  arm  on  your  shouhler  or  nlher 
similar  support  and  press  dowuward,  and  the  Latissimus  will  show  finely.] 

Tbe  Levatt/r  anr/ufi  s'-apuhif  raises  the  superior  angle  t»f  tbe  scapula,  assisting 
the  Tra|>ezius  in  bearing  weights  or  in  shrugging  tbe  shoulders,  whilst  tbe  Rhomboid 
nuiscles  carry  the  iuferior  angle  biu-kward  and  upward,  tlms  producing  a  slight  i*ota- 
iwm  of  the  scapula  upon  the  sitle  of  the  chest,  the  Khoniboideus  major  acting  espe- 
cially on  the  lower  angle  of  the  scapula  through  the  tendinous  areii  by  which  it  is 
inserted.  If  the  shoulder  be  fixed,  the  Levator  auguli  scapnhi3  inclines  the  neck  to 
the  corresponding  sifle  and  rotate:*  it  backward.  The  Khonibnid  muscles,  acting 
together  with  the  middle  and  inferior  fibres  of  tbe  'J'rapezius.  will  dniw  the  sciijada 
directly  backward  toward  the  s[»ine.  [Cbusping  tlie  hands  behind  the  m'ciput  uud 
resisting  the  postero-lateral  movement  of  the  bead,  and  shrugging  the  weighted 
shoulders  as  above,  show  the  Levator  anguli  scapulre  well.  The  Rhomboids  are 
best  seen  when  the  mo<lel  crosses  the  anus  behind  the  back  and  then  shrugs  the 
shoulders.] 

Third  Layer. 

Serratus  posticus  superior.  Serratus  posticus  inferior. 

a  \     •      f  SpleniuB  capitis. 
Dplenms-(  ^',     .         {,. 
*■  \  teplenius  colli. 

Di«»erfinn. — To  brin^  into  view  the  tliinj  layor  of  muscles,  remove  tho  wholt*  of  tho  Nccond, 
to>Eetlier  witli  the  Lntiitisiinu!*  Horsi  ;  by  outtiit>:  through  the  Levator  iin^uli  snipuhe  and  Khom- 
boiJ  muHcIos  nt'ur  their  iiirtcrtioii,  anil  rpfliH:tinu  ibeiii  upwairl.  to  expose  thp  Serratus  poi«ticui* 
inferior,  (JivMiri;;  the  Latisnimus  iJr>r«i  in  th»f  mi<J<llf»  ttv  a.  vertical  inciition  carri^^l  frcmi  It*  upper 
to  its  lower  part,  iiml  reflecting  the  two  halve.s  of  die  uiuscle. 

The  Serratus  posticus  superior  is  a  thin,  flat,  quadrilateral  muscle  situated  at 
the  upper  and  ba<*k  part  of  the  thoi^ax.  It  arises  by  a  thin  and  broad  aponeurosis 
from  the  ligamentutn  nuchie,  and  from  the  sjunous  processes  of  the  hist  cervical  and 
two  or  three  upj)er  dorsal  vertebne.  Inuliuing  downwanJ  and  outwar<l,  it  beeomes 
muscular.  :ind  is  inserted  by  four  fleshy  digitations  iuto  the  upper  borders  of  the 
second,  iliird,  fourth,  and  fifth  ribs  a  little  beyond  tlieir  angles. 

Rklatioxs. — By  its  guperfirial  surface  with  ihe  Tnipczins,  Kliotnboidei,  and 
Levator  anguli  scapuhe;  by  its  deep  surface  with  the  Splenius,  prolongations  from 
the  Erector  spime.  Intercostal  muscles,  and  ribs. 

The  Sexratue  posticus  inferior  is  situated  at  tbe  junction  of  tbe  dorsal  and 
lumbar  region?:  it  is  of  an  irregularly  qiuidrilatenil  form,  broader  than  the  prwed- 
ing,  and  separated  from  it  by  a  considerable  interval.  It  ai'ises  by  a  thin  ajKUieurosiB 
from  the  spinous  processes  of  the  last  two  dorsal  and  two  or  three  upper  lumbar  ver- 
lebrje,  and  from  the  interspinous  ligaments.  Pa.ssing  obliquely  upward  and  outward, 
it  becomes  fleshy  and  divides  into  four  flat  digitations,  which  are  inserted  into  the 
lower  borders  of  the  four  lower  ribs  a  little  bevoud  tlieir  anizles. 

Relations. — By  its  superjicial  surface  with  the  Latissimus  dor»i,  with  the  apo- 
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ncunwis  of  which  its  own  aponeurotic  origin  it*  inseparably  lilended;  by  its  deep  iur* 
fact  with  the  lumbtir  fiiscia,  the  Erector  spinn?,  ribs,  and  Intercostal  iniLscles.  Ita 
upper  margin  is  contintious  with  the  vertebral  Hp*>ueiir(»sis. 

The  VerU'hral  Fascia  or  AfOfieuro9is  is  a  tliin.  fibrous  laiuiua  extendini;  along 
the  whole  Ion;:th  of  the  back  part  of  the  thoracic  roiriou,  serving  to  bind  down  the 
long  extensor  luuscles  of  the  back  which  support  the  spine  and  head,  an'l  separate 
theni  from  those  muscles  whicli  connect  the  spine  to  the  upper  extremity.  It  con- 
sists* of  hjnjjitudina!  and  transverse  fibres  blended  together,  fonning  a  thin  luniellar 
which  is  attached  in  the  median  line  to  the  spinous  processes  of  the  dorsal  vertebne, 
externally  to  the  angles  of  the  ribs,  and  below  to  the  upper  border  of  the  Inferior  scr- 
ratus  and  tendon  of  origin  of  the  Latissimus  dorsi ;  above,  it  pluses  beneath  tbe  Ser- 
ratus  posticus  8U(H'rior  and  the  Splenius  and  blends  with  the  deep  fascia  of  the  neck. 

Xow  ilptat'h  the  Sorratus  ponticus  superior  from  its  ori;;in  and  turn  it  outward,  whon  th<» 
Splciiius  iuu9cU>  will  he  bruu;:lit  into  view. 

The  Splenius  is  situated  at  the  back  of  the  neck  and  upper  part  of  the  dorsal 
region.  At  its  origin  it  is  a  single  muscle,  narrow  and  [Kiintnl  in  form^  but  ii  stiou 
becomes  broailer  and  divides  into  two  |x>rtions,  which  have  sejiarate  insertions.  It 
arises  by  tendinous  fibres  from  the  lower  half  of  the  ligamentum  nucha?,  fi*om  the 
spinous  processes  of  the  last  cervical  and  of  the  six  upper  dorsal  vertebrse,  and 
from  the  supraspinous  lignmcnt.  From  this  origin  the  Hcshy  fibres  proceed 
obliquely  upward  and  outward,  forming  a  broad  flat  muscle  wliich  divides  as  it 
ascends  into  two  portions,  the  Splenius  capitis  and  Splenius  colli. 

The  Splenius  capitis  is  inserted  into  the  mastoid  process  of  the  temporal  bone»  and 
into  the  rough  surface  on  the  occipital  bone  just  beneath  the  su]>erior  curved  line. 

The  Splenius  colli  is  inserted  by  tendinous  fai*eiculi  into  the  posterior  tubercles 
of  the  transverse  processes  of  the  three  or  four  upper  cervical  vcriebne. 

The  Splenius  is  separated  from  its  fellow  of  the  opposite  side  by  a  triangular 
interval,  in  which   is  seen  the  Oomplexus. 

Relations. — By  it*  siuperfieiftl  ^wr/a-cc  with  the  Trapezius,  from  which  it  ia 
separated  below  by  the  Khoml)oidei  and  the  Serratus  posticus  superior:  it  is  cov- 
ered at  its  insertion  by  the  Stcmo-roastoid ;  by  it^  deep  surface  with  the  Spinalis 
doi>i,  Longissiiuus  dorsi,  Semispinals  colli,  Complexus,  Traehelo-mastoid,  and 
Transversal  is  colli. 

Nervkp. — The  Splenius  ami  Superior  serratus  arc  supplied  from  the  exfcnial 
branches  of  the  posterior  divisions  of  the  cervical  nerves;  the  Inferior  serratus, 
from  the  external   branches  of  the  [KWiterior  divisions  of  the  lower  dorsal  nerves. 

Actions. — The  Serrati  are  respiratory  mufoles.  The  Serratus  |)osiicus  superior 
elevates  the  ribs:  it  is  therefore  an  in-jiii-atory  muscle;  while  the  Serratus  inferior 
draws  the  lower  ribs  downward  and  backward,  and  thus  elongates  the  thorax.  It 
al.so  fixes  the  hiwer  ribs,  thus  aiding  the  downward  action  uf  the  diupliragm  and 
resisting  the  tendency  which  it  has  to  draw  the  lower  ribs  upward  and  forward.  It 
must  therefore  be  regarde<l  ils  a  muscle  of  inspiration,  though  by  some  anatomisti* 
it  has  been  considered  an  expiratory  nuiscle.  This  muscle  is  also  probably  a  tensor 
of  the  vertebral  ajwneurosis.  The  Splenii  muscles  of  the  two  sides,  acting  together, 
draw  the  bead  directly  backward,  ii.^sisting  the  Trapezius  and  Coniplcxus;  acting 
sejiarately,  they  draw  the  head  to  one  or  the  other  side  and  slightly  rotate  it,  turn- 
ing the  face  to  the  same  side.  They  akso  assist  in  supporting  the  head  iu  the  erect 
position. 

Fourth  Layer. 


Sacral  and  Lumbar  Regions. 

Erector  spinte. 

Dorsal  Regioif. 
Sacn>lumbalis. 

Musctdus  accessorius  ad  sacru-lumbalem. 
Longissimus  dorsi. 
Spinalis  dorsi. 


Certncal  Region. 
Cervicalis  ascendens. 
Transversalis  coWi. 
Trachelo-mastoitl. 
Complexus. 
Biventer  cervicis. 
Spinalis  colli. 
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Oisaection. — To  expose  the  muscleH  of  the  fourth  layer  remove  entirely  the  Sorrati  and  the 
vprlrhml  and  lumbar  IftKcire.  Tht'n  detach  the  Splenius  by  separating  its  attaGhmeat  to  the 
aptiiouti  procewsos  and  relUM^tin^  it  oiitwurJ. 

Tbe  Erector  spinse  (Fig.  301)  and  \i&  prolongations  in  tLe  dorHul  and  t^ervical 
regions  fill  up  the  vertebral  groove  on  each  siile  of  the  spine,  h  is  covereil  in  the 
lumbar  region  by  the  lumbiir  fascia,  in  the  dorsjil  region  bv  the  Serniii  muscles  and 
the  vertebnil  fascia,  and  in  the  cervical  regi<in  by  ti  layer  of  cervical  fascia  con- 
tinued beneath  the  Trnpeziiii*.  This  large  muscular  and  tendinous  mass  varies  in 
size  and  structure  at  dilTcreiit  parts  of  the  8pine.  In  the  sacral  region  the  Erector 
spinse  is  narrow  und  pointeil,  and  itw  origin  chiefly  tendinous  in  structure.  In  the 
lumbar  region  the  muscle  becomes  enlarged,  and  forms  a  lar^e  Heshy  ma^s.  In  the 
dorsal  region  it  auhdivides  into  two  part.s,  which  gradmilly  diminish  in  size  as  they 
ascend  to  he  inserted  into  the  vertebrie  and  ribs,  and  arc  gradually  lost  in  the  cer- 
vical region,  where  a  number  of  ^pec^ial  muscles  are  superadded:  these  are  con- 
tinued upward  to  the  hcad»  and  support  it  upon  the  spine. 

The  Erector  spinic  arises  from  the  sjicro-iliac  groove,  and  from  the  anterior  sur- 
face of  a  very  broad  and  thick  tendon,  wiiich  is  attached  internally  to  the  spinci*  of 
the  sacrum,  to  the  spirujiis  processes  of  the  lumbar  and  tAvo  or  three  lower  dorsal 
vertebra^,  and  to  the  supraspinous  ligament ;  externally  to  the  back  part  of  the  inner 
lip  of  the  crest  of  the  ilium,  and  to  the  series  of  eminences  on  the  posterior  pjirt 
of  the  sacrum  which  represent  the  transverse  processes,  where  it  blends  with  the 
great  sacro-sciatic  ligament.  The  muscular  fibre^s  furm  a  single  large  fleshy  miLHs, 
bounded  in  front  by  the  transverse  processes  of  the  lumbar  verlebne,  and  by  the 
middle  lamella  of  the  aponeurosis  of  origin  of  the  Transversalis  muscle.  Oppo- 
site tlie  last  rib  it  divides  into  two  parts,  the  Sacro-lumbalis  and  the  Longissimos 
dorsi. 

The  Sacro-lumbalis  (Ilio-costalia),  the  external  and  smaller  portion  of  the 
Erector  epime,  is  inserted  by  six  or  seven  flattened  tendons  into  the  angles  of  the 
six  or  seven  lower  ribs.  If  this  muscle  is  reflecte<l  outward,  it  will  be  seen  to  be 
reinforced  by  a  series  of  muscular  slii>s  which  arise  from  the  angles  of  the  ribs:  by 
moans  of  these  the  Sacro-lumbalis  is  continue)!  upward  to  the  upper  ribs  and  the 
cervical  p{)rtion  of  the  spine.  The  accessory  {Miriions  form  two  additional  nmscles, 
the  Musculns  aceessorius  and  the  Cervicnlis  nscemlens. 

The  Musculus  aocessorius  ad  sacro-luxnbaleiQ  arises  by  separate  flattened 
tendons  from  the  angles  of  the  six  lower  ribs;  these  become  muscular,  and  are 
iinallv  inserted  by  separate  tenibms  int(»  the  angles  of  the  six   upper  ribs. 

The  Cervicalis  aacendens'  is  the  continuation  of  the  Aceessorius  upward  into 
the  neck  ;  it  is  situated  on  the  inner  side  of  the  tendons  of  the  Accessorius.  arising 
from  the  angles  of  the  four  or  five  upper  ribs,  and  is  inserted  by  a  series  of  slender 
tendons  into  the  posterior  tubercles  of  the  transverse  processes  of  the  fourth,  fifth* 
and  sixth  cervical  vertebrie. 

The  Looerissimus  dorsi,  the  inner  and  larger  portion  of  the  Erector  i^inte, 
arises,  with  the  Sacro-lumbalis,  from  tlie  common  origin  above  described.  In  the 
lumbar  region,  where  it  is  as  yet  blended  with  the  Sacro-lumbalis,  some  of  the 
fibres  are  attached  t*>  the  wliole  length  of  the  posterior  surface  of  the  tninsvcrse 
processes  of  tlie  lumbar  vertebrie,  to  the  tubercles  at  the  back  of  the  articular  pro- 
cesses, and  to  the  middle  layer  of  the  aponeurosis  of  origin  of  the  Transversalis 
abdominis  muscle.  In  the  dorsal  region  the  Longissimus  dorsi  is  inserted  by  long 
thin  tendons  into  the  tips  of  the  transverse  processes  of  all  the  dorsal  vertebrae,  and 
into  from  seven  to  eleven  of  the  lower  ribs  betwcnm  their  tubercles  and  angles. 
This  muscle  is  continued  upward  to  the  cranium  and  cervical  portion  of  the 
spine  by  means  of  two  additional  muscles,  the  Transversalis  colli  and  Trachelo- 
masioid. 

The  TransversaliB  colli  (nr  oerviois),  placed  on  the  inner  side  of  the  Longi»- 

'  This  muscle  is  Konietimest  calU'd  '•ferviculis  desrendeiis,"  The  RtiidenI  shnnlH  rentein'>er  that 
these  long  mu«cles  tAke  their  fixed  ^Ktiut  fniia  abtive  or  from  betow,  accurding  to  I'irciiiustiincea. 
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fliraufi  dorsi,  arises  by  long  thin  temlons  from  the  summits  of  the  transverse  pro- 
ceases  of  the  .six  ii]>per  <lor.snl  vertebrpo,  and  is  inserted  by  similar  tendons  into 
the  posterior  tubercles  of  the  transverse  processes  of  the  cervical  fi*om  the  second 
to  the  sixth. 

The  Trachelo-maatoid  lies  on  Mie  inner  side  of  the  preceding,  between  it  and 
the  Conipk'xus  mu-^cle.  li  arises  by  four  tendons  fmin  the  ti'ansven'e  pi-oees-ses  (tf 
the  thir<i,  fourth,  fifth,  and  sixtli  don<ul  vertebnc,  and  bv  additional  separate  ten- 
dons from  the  articular  procesc^es  of  the  three  or  four  lower  cerviciil.  The  fibres 
form  a  small  muscle  which  a^^fnib  to  be  insierted  into  the  posterior  margin  of  the 
mastoid  process,  beneath  the  Spletiius  and  Sterno-niastoid  muscles.  This  small 
muscle  is  almost  always  crossed  by  a  tendinous  intersection  ne..r  its*  insertion  into 
the  mastoid  process. 

The  Spinalis  dorsi  connects  the  spinous  processes  of  the  upper  lumbar  and  the 
dorsal  vertehne  together  by  a  series  of  muscular  and  tendinous  slips  which  are  inti- 
mately blended  with  the  Longissimus  doi*si.  It  is  situated  at  tht^  inner  side  of  the 
Longissimus  dorsi,  arising  by  three  or  four  tendons  from  the  spinous  processes  of 
the  first  two  lumbar  and  the  last  two  dorsal  vertebrae:  thejie,  uniting,  ibrra  a  small 
muscle  whifh  is  inserted  )»y  sciMirate  tendons  into  the  spinous  ])rocesses  of  the  dorsal 
vertebne,  the  number  varying  from  four  to  eight.  It  is  intimately  united  with  the 
Semispiiialis  dorsi,  which  lies  lieneath  it. 

Tlie  Spinalis  colli  is  a  small  muscle  c<mnecting  together  the  spinous  processi's 
of  the  cervical  vertebro?.  and  analogous  to  the  SpiiialLs  dorsi  in  the  dorsal  region. 
it  varies  considenihly  in  its  size  and  in  its  extent  of  attachment  to  the  vertebne, 
not  only  in  different  bodies,  but  on  the  two  sides  of  the  same  body.  It  usually 
arises  by  ile^**hy  or  tendinous  slips,  vurving  from  two  to  four  in  number,  from  the 
spinous  processes  of  the  fifth,  sixth,  and  seventh  cervical  vertebnc,  and  occiisionally 
from  the  first  and  se<^ond  dorsal,  ami  is  inserted  into  the  spinous  process  of  the  axis, 
and  occasionally  into  the  Hpinons  processes  of  the  two  vertebrae  below  it.  This  mus- 
cle was  founl  absent  in  five  cjises  out  of  twenty-four. 

The  Complexus  is  a  broad,  thick  nniscle  situattni  at  the  upper  and  back  part  of 
thf  neck,  bentMth  the  Splenius  and  internal  to  the  Transvei-salis  colli  nnd  Ti-achelo- 
masiiiid.  It  ari-ies  by  a  series  of  tendons,  about  seven  in  number,  frtmi  tin*  tips  of 
the  transvei*se  processes  of  the  upper  three  d*)rsal  and  seventh  cervical,  and  from 
the  articular  processes  of  the  three  cervical  above  this.  The  tendons  uniting  form 
a  broad  muscle  which  passes  obli<|uely  upward  nnd  inward,  and  is  inserted  into  the 
innermost  depression  between  the  two  curved  lines  of  the  occipital  bone.  Tliis  muscle 
about  its  middle  is  traversed  l)y  a  rransversr  tendinous  intersection. 

The  Biventer  oorvicia  is  a  small  f)i.sciculus  situated  on  the  inner  side  of  the  pre- 
ceding, and  in  ilie  majority  of  casfs  Intended  with  it;  it  has  receive*!  its  name  from 
having  a  tendon  intervening  between  two  fleshy  bellies.  It  is  sometimes  described 
as  a  iieparate  muscle,  arising  by  from  two  to  four  ten<linous  slips  from  the  transverse 
processes  of  as  mai»y  of  tlie  upper  dorsal  vertebite,  and  inserted  on  the  inner  side  of 
the  Complexus  into  the  s}ij)erinr  curved  line  of  the  occi])ilal  bone. 

Relations. — The  miHcic^  of  the  fourth  layi-r  are  bound  down  to  the  vertebrae 
and  ribs  in  the  dorsal  aiid  lumbar  regions  by  the  liniil»ar  an<l  vertebral  fiiscije.  The 
inner  part  covers  the  nmsck'is  of  the  fifth  layer.  In  the  neck  they  are  in  relation  by 
their  superficial  anrfncr  with  the  Trapezius  and  Splcnius — by  their  derp  iturfa^^e 
with  the  Semispinalis  d(»rsi  and  colli  and  the  Recti  and  Oblii|ui.  The  Biventer 
cervicis  is  separated  frrun  its  fellow  of  the  opposite  side  by  the  ligamentum  nuclitc, 
and  the  Complexus  from  tlw  Si'mispinalis  colli  by  the  profunda  cervicis  artery,  the 
princeps  cervicis  artery,  and  branches  of  the  posterior  cervical  jilexus  of  nerves. 

Nerves. — The  Erector  spina?  ami  its  subdivisions  in  the  di>i-sal  region  are  sup- 
plied by  the  external  branches  of  the  posterior  divisions  of  the  lumbar  and  dfu-sul 
nerves;  the  Cervicalis  ascendens,  Transversalis  colli,  Trachelo-mastoid,  and  Spinalis 
colli,  by  the  external  branches  of  the  posterior  divisions  of  the  cervical  nerves; 
the  ( 'omplcxus,  by  ihr  internal  bran<hes  of  the  posterior  divisions  of  the  cervical 
nerves,  the  suboccipital,  and  great  occipital. 
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Fifth  Laver. 


Semi^pinnlis  dorsi, 
S<.'inisp'HmIis  rolli. 
MnltiHdus  sjiiria*. 
KotHtureH  spiiiii;. 
Snpni.'^pin.ik's. 

Intrl>piiiak'S. 


Extensor  coccjjiis. 

Intertraiisversales. 

Kectiij*  capitis  posticn*  roojfir. 

Rectus  capitis  pn.sticu£i  minur. 

Obliijuns  cajiitis  su])erior. 
Obliquus  capitis  interior. 


Oinnertirm. — K*<inoro  the  inuwlev  nf  the  proc<Mlin^;  layt^r  br  tlividiii);  and  turning  wni\t>  the 
Con)pl<']iun,  th)-n  'Jf!tat*hin;!  the  .Spiimlt^t  uml  Liiiiii^.tiiniiH  tlurMi  frotii  UiMir  attach  men  t«i,  dividing 
tht'  Kr^HOr  Kpimv  ut  it-s  conmvrion  ladnw  lo  the  Mu.-riil  und  lumbur  ^pineH  und  tiirninf;  it  out- 
wiird.  The  muscles  fiUin;^  up  the  interval  belwecD  tJic  spiniiUH  and  triuisversti  proceases  are 
then  px posed. 

Tlie  Semispinales  muscles  (Fijr.  301)  conntM't  the  trnn.sverse  and  articulnr  pro- 
cesfites  to  tJie  spinous  processes  of  the  vertebrie,  extending  from  the  lower  part  of 
the  dorsal  region  to  the  upper  ])urt  of  the  c«rvicaL 

The  Semispinalis  dorsi  consists  i>f  thin,  nnni*»w,  fleshy  fasciculi  interpa^ed 
between  tendons  of  consitlenible  length.  It  arises  by  a  series  of  small  tendons 
from  the  transvei*se  proccs-nes  of  tlie  lower  doi-sul  verlcbne.  from  tlie  tenth  or 
eleventh  to  the  fifth  or  sixth,  and  Is  inserted  by  live  or  six  tendons  into  the  spinous 
processes  of  the  np]>er  four  dorsal  and  lower  two  cervical  vertebrae. 

The  Semispinalis  colli,  thicker  than  the  preccdinjz,  arises  by  a  series  of  tendin- 
ous and  fleshy  [Kunts  from  the  trjinsvers<*  jirocesscs  of  the  upper  four  dorsal  vertebrse 
and  from  the  articular  processes  of  the  lower  four  cervical  vertebra?,  and  is  inserted 
into  the  spinous  processes  of  four  cervical  vertebnv  from  the  axis  to  the  fifth  cer- 
vical. The  fasciculus  connected  with  the  axis  is  the  largest,  and  chiefly  muscular  in 
stnictnre. 

Relations. — By  their  miperfieinl  jturfare  from  below  upward  with  the  Longia- 
simus  dorsi.  Spinalis  dorsi,  Splenius,  Couiplexus,  the  profunda  cervicis  artery,  the 
princeps  cervicis  artery,  and  the  internal  branches  of  (he  posterior  divisit>ns  of  the 
fii-sl,  second,  and  third  cervical  nerves;  by  their  deep  surface  with  the  Muhifidus 
spin  ft?. 

The  Multifldus  epince  consists  of  a  number  of  fleshy  and  tendinous  fasciculi 
which  till  up  the  gixKJve  on  either  side  of  the  spinous  processes  of  the  vertebras 
from  the  sacrum  to  the  axis.  In  the  sacral  region  these  fasciculi  arise  from  the 
back  of  the  sacnim  as  low  as  the  fourth  sacral  foramen,  and  from  the  aponeurosis 
of  origin  of  the  Erector  spinie :  in  the  iliac  region,  from  the  inner  surface  of  the 
p*isTerior  superior  spine  of  the  ilium  and  posterior  sacro-iliac  ligament.s:  in  the 
lumbar  and  cervical  regions,  from  the  articular  processes;  and  in  the  dorsal  region, 
frr>m  the  transverse  pro(!essi»s.  Each  fasciculus,  ascending  obliquely  upward  and 
inward,  is  inserte<l  into  the  lamina  and  whole  length  of  the  spinous  process  of  one 
of  the  vertebrff^  above.  These  fasciculi  varv  in  length  :  the  most  superficial,  tlie 
longest,  pass  from  one  vertebra  to  the  third  or  fourth  above;  those  next  in  order 
pass  from  one  vertebra  to  the  second  or  third  above;  whilst  the  deepest  connect  two 
contiguous  vertebrae 

Relations. — By  its  aupcrficial  tturfm^e  with  the  Longlssinius  dorsi.  Spinalis 
dom^  Semispinalis  dorsi.  and  Semispinalis  colli ;  by  its  drcp  surface  with  the  1am- 
inro  and  spinous  processes*  of  the  verlebrie  and  with  the  Rotatores  spime  in  the 
florsul  rcffion. 

Tlie  Rotatores  spinee  are  f«tund  oidy  in  the  dorsal  region  of  tlie  spine,  iK'neaih 
the  Multifidu^  sj)inje ;  thev  are  eleven  in  number  on  ench  side.  Each  muscle 
is  small  and  somewhat  ijuadrilatend  in  form;  it  arises  from  tlie  upper  and  back 
part  of  the  transverse  proce^.  ami  is  inserted  into  the  lower  Itorder  and  outer 
surface  of  the  lamina  of  the  vertebra  above,  the  fibres  extending  as  far  inward  as 
the  lYMit  of  the  spinous  process.  Tlte  first  is  found  between  the  first  and  second 
dorsal;  the  last,  hrtween  the  eleventh  and  tuclfth.  Sometimes  the  immber  of  these 
muscles  is  diminished  by  the  absence  of  one  or  more  from  the  upper  or  lower  end. 
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The  Supraspinales  consist  of  a  series  of  fleshy  bantis  which  lie  on  the  spinons 
processes  in  the  cervical  region  of  the  spine. 

Ti»c  Interspinalee  ure  shurt  miLsciilar  ra^ciculi  plucetl  in  jmira  between  the  fc*pin- 
ous  proeesses  of  the  contiguous  vertebnie.  In  the  crnvWi/  region  they  are  most  dis- 
tinct, and  consist  of  six  jiairs,  the  fii"st  hein;^  sitiiuted  between  tl»e  axis  and  third 
vertebra,  and  the  last  between  the  last  cervical  and  tlie  first  dorsjil.  They  arer*mall 
narrow  bundles,  attached  above  and  below  to  the  apices  of  the  spinous  processes. 
In  the  dorftftl  rei/ion  they  are  found  between  tlie  first  and  second  vertebiw.  and 
occasionally  between  the  second  and  third,  and  below  between  the  eleventh  and 
twelfth.  In  the  lumbar  region  there  are  four  pairs  of  these  muscles  in  the  intervals 
between  the  five  lumbar  vertebrie.  There  is  also  occasionally  one  in  tlie  interspin- 
ous  9paee>  between  the  last  dorsal  and  first  lumbar  and  between  the  fifth  lumbar 
and  the  sacnim. 

The  Extensor  ooccygris  is  a  slender  muscular  fa.'^ciculus  occasionally  present 
■which  extends  over  the  lower  part  of  the  posterior  surface  of  the  sacrum  and  coccyx. 
It  arises  by  tendinous  fibre^s  from  the  last  bone  of  the  sacnim  or  first  piece  of  the 
coccyx,  and  passes  downward  to  be  inserte*!  into  the  lower  part  of  the  coccyx.  It 
is  a  rudiment  of  the  Extensor  muscle  of  the  caudal  veriebi-a?  which  exists  in  some 
animals. 

The  Intertransversales  are  small  muscles  placed  between  the  transverse  pro- 
cesses of  the  vertebrse.  In  the  trnnml  region  they  are  most  developed,  consisting 
of  two  rounded  muscidar  and  tendinous  fasciculi  which  pass  between  the  anterior 
and  posterior  tubercles  of  the  transverse  pro<'esses  of  two  contiguous  vertebrae, 
separated  from  one  anotlier  by  the  anterior  brancli  of  a  cervical  nerve,  which 
lies  in  the  groove  between  them,  and  by  the  vertebral  artery  aini  vein.  In  this 
rer^ion  there  are  seven  pairs  of  these  tnusdcs,  the  first  being  between  the  atlas 
and  axis,  and  the  Idst  between  the  sevcntli  cervical  and  first  dorsiil  vertebne.  In 
the  dorml  region  they  are  least  develope<l,  consisting  chiefly  of  rounded  tendinouB 
cords  in  the  intertransverse  spaces  of  the  upper  dorsal  vertel>rae;  but  between  the 
transverse  processes  of  the  lower  three  dorstd  vertebra;  and  the  first  lumbiir  they 
are  muscular  in  structure.  In  the  futubar  rcfjion  they  are  four  in  number,  and 
consist  of  a  single  muscular  layer  whicli  occupies  the  entire  interspace  between  the 
transverse  processes  of  the  lower  lumbar  verlebi-ae,  whilst  thtise  between  the  inins- 
vei-se  processes  of  the  upper  lumbar  are  not  attaicfaed  to  more  than  half  the  breadtii 
of  the  process. 

The  Rectus  capitis  posUous  major  arises  by  a  pointed  tentlinous  origin  from 
the  spinoiis  procest^  of  the  axis,  and,  l>woming  broader  as  it  ascends,  is  inserte*! 
into  the  inferior  curved  line  of  the  occipital  bone  and  the  surface  of  bone  imme- 
diately below  it.  As  the  muscles  of  the  two  sides  ascend  upward  and  outward,  they 
leave  between  them  a  triangular  space  in  which  are  seen  the  Re<iti  capitis  postici 
minitres  muscles. 

Rel-\tions. — By  its  Buperfirial  surface  with  the  Complexu.s,  and  at  it*  insertion 
with  the  Superior  oblique ;  by  its  deep  surfaee  with  the  [msterior  arch  of  the  atlas, 
the  posterior  occipito-atloid  ligament,  and  part  of  the  occipital  bone. 

The  Rectus  capitis  posticus  minor,  the  smallest  of  the  four  muscles  in  this 
region,  is  of  a  triangular  siiape :  it  arises  by  a  narrow  jiointed  tendon  from  the 
tubercle  on  the  posterior  arch  of  the  atlaj^  and,  becoming  broader  as  it  ascends,  is 
inserted  into  the  rough  surface  beneath  the  inferior  curve^i  line  nearly  as  far  as  the 
foramen  magnum,  nearer  to  the  middle  line  than  the  preceding. 

Relation!?. — By  its  miperjifinl  nurface  with  the  Coraplexus  and  Rectus  capitis 
posticus  major;   by  its  deep  Httrfnef  with  the  posterior  occipito-atloid  ligament. 

The  Obliquus  capitis  inferior,  the  larger  of  the  two  Oblitpie  muscles,  arises 
from  the  apex  of  the  spinous  process  of  the  axis,  and  passes  almost  horizontally  out- 
ward to  be  inserted  into  the  lower  and  hack  part  of  the  transverse  process  of  the  atlas. 

Relation?. — By  its  mprrfirial  mttrfarr  with  the  Complexus,  and  with  the  poste- 
rior branch  of  the  second  cervical  nerve  which  crosses  it;  by  its  deep  surface  with 
the  vertebral  artery  and  posterior  atlo-axoid  ligament. 
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The  ObliquiiB  capitis  superior,  narrow  below,  wide  aiui  expantied  al>ove«  arises 
by  tendinous  fibres  from  the  upf»er  surface  of  the  transverse  process  of  the  atlas, 
joining  with  tiie  insertion  of  the  preceiling,  and,  passing  ohliouely  upward  and 
inward,  is  inserte*!  into  the  occipital  V)one  between  the  two  curved  lines  external  to 
ihe  Complexus.  Between  the  two  oblique  nntselen  and  the  Rectus  posticus  major  a 
triangular  interval  cxisits  in  which  are  seen  the  vertebral  aitcry  and  the  posterior 
branch  of  the  suboccipital  nerve. 

Relations. — By  its  superficial  nur/nc^  with  the  Complexus  and  Trachelo-mas- 
»id;  by  its  deeit  surface  with  the  pos*terior  occipito-atloid  ligament. 

Nervks. — The  Semiapinalisdoi'si  and  Rotatores  spinte  are  supplied  by  the  inter- 
nal branches  of  the  prtsterior  divisions  of  the  dorsal  nerves ;  the  Semispinalis  colli, 
Supraspinales,  and  Interepinales,  by  the  internal  branches  of  the  posterior  divisions 
of  the  cervical  nerves;  tlic  Intertransversale*.  by  the  internal  branches  of  the  pos- 
terior divisions  of  the  cervical,  dorsal,  and  lumbar  nerves:  the  Mnltifidus  spiniG.  by 
the  same,  with  the  addition  of  the  internal  branches  of  the  postenor  divisions  of  the 
sacral  nervc»s.  The  Recti  and  Obliqui  muscles  are  all  supplied  by  the  sub(M'cipitJil 
nerve;  the  Inferior  oblique  is  also  supplied  by  the  great  occipital  nerve. 

Actions. — The  Erector  spinie,  comprising  the  Sacro-lunibalis  with  its  accessory 
muscles,  the  Longissimua  doi'si,  and  Spinalis  dorsi,  serves,  as  its  name  implies,  to 
maintain  the  spine  in  the  erect  jwwture;  it  also  serves  to  bend  the  trunk  backward 
when  it  is  required  to  counterbalance  the  influence  of  any  weight  at  the  front  of 
the  body ;  as,  for  instance,  when  a  heavy  weight  is  susf»ended  from  the  neck  or 
when  there  is  any  great  abdominal  development,  as  in  pregnancy  or  droftsy :  the 
peculiar  gait  under  such  circumstances  def)end.s  upon  the  spine  being  drawn  back- 
ward by  the  counterbalancing  action  of  the  Erector  spinie  muscles.  fLei  the  model 
bend  forward  and  slowly  lil^  a  heavy  weight  from  the  floor.  Watch  the  Erector 
8pin?D  mass  spring  into  marked  rounded  relief  until  he  is  entirely  erect  and  bal- 
anced, when  it  quickly  subsides.]  The  muscles  which  form  the  continuation  of  the 
Erector  spina?  upward  steady  the  head  and  neck  and  fix  them  in  the  upright  j^osi- 
tion.  If  the  Sacro-lumhaliN  and  Longissiums  doi'si  of  one  side  act,  they  serve  to 
draw  down  the  chest  and  spine  to  the  corresponding  side.  The  Cervicalis  a^cen- 
dens,  taking  its  fixed  [K>int  from  the  cervical  vertebnc.  elevates  those  ribs  to  which 
it  is  attached.  The  Multifidus  spina*  acts  successively  upon  the  different  j)arts  of 
the  spine;  thus,  the  sjici-um  funiishes  a  fixed  point  from  which  the  fasciculi  of  this 
muscle  act  upon  the  lumbar  region  ;  these  then  become  the  fixed  j)oints  for  the  f«a- 
ciciili  moving  the  doi-sal  region,  and  so  on  throughout  the  entire  length  of  the  spine; 
it  is  by  the  successive  contmction  ami  relaxation  of  the  separate  fasciculi  of  this  and 
other  muscles  that  the  spine  preserves  the  erect  posture  without  the  fatigue  that 
would  necessarily  have  been  protluced  had  this  position  been  nuiintained  by  the 
action  of  a  single  muscle.  The  Multifidus  spinse,  besides  preserving  the  erect  ]>osi- 
tion  of  the  spine,  serves  to  rotate  it,  so  that  the  front  of  the  tnznk  is  turned  to  the 
side  opposite  to  that  from  which  the  muscle  acts,  this  muscle  being  assisted  in  its 
action  by  the  Obliquus  cxteriius  abdominis.  The  Complexi.  the  analogues  of  the 
Multifidus  spinie  in  the  neck,  draw  the  head  directly  backward;  if  one  muscle  acts, 
it  draws  the  head  to  one  side  and  rotates  it  so  that  the  face  is  turned  to  the  opposite 
side.  The  Rectus  capitis  jiosticus  minor  and  the  Superior  oblique  draw  the  head 
backward;  and  the  hitter,  from  the  obliquity  in  the  direction  of  it8  fibres,  may 
turn  the  face  to  the  opposite  side.  The  Rectus  capitis  posticus  major  and  the 
Obliquus  inferior  rotate  the  atlas,  and  with  it  the  ci*anium,  round  the  odontoid 
process,  and  turn  the  face  to  the  same  side. 


Muscles  of  the  Abdomen. 

The  muscles  in  this  region  are  the 

Obliquus  externus.  Rectus. 

Obliquus  internus.  Pyramidalis. 

Trans versaJis.  Quadraius  lumborum. 
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Dijturttxon  (Fig.  302). — To  dtsaect  the  abrlominal  roUBcIoK  nuikf  a  verti.-iil  incUirm  from  the 
eiisilbrm  cartilnjro  Ui  the  pubPH,  a  fl«cond  inoision  from  i\\v  iinil>iliriift  oljlit^iirly  upward  und  out- 
ward to  the  outer  nurl'aco  of  Uii*  (.'host,  w*  hi;;h  as  the  lower  lK*rdL'r  of  the  fifth  or  ftixtli  rib,  iwid 
ft  thinl,  comiiiencinp  iiiidwuv  h^^tween  the  uinbitieuH  and  puhes.  trunHverwelv  outwnnl  lo  the 
aniori()r  «iijierior  illai*  y|>int.'  and  uloni;  tht»  crest  of  the  ilium  ju*  far  ;lh  it?*  posterior  thinl.  Then 
rcllect  the  three  flapf  iurludtrd  hetween  lhe.'*e  inoision^  from  within  outward  in  the  lineji  of  direc- 
tion of  the  inu«o»lar  fibres.  If  nwessary,  the  iilKloniinal  inusi'leM  ixuxy  he  ntode  U'n»o  by  intlat- 
ing  tlic  peritori>':iI   ravity  thrnuirh  the  unihilieu.H. 

Tlie  Superficial  Fascia  of  iht*  abtlomeii  consists  over  the  greater  part  of  the 
abdomiual  wall  of  a  sin^^Ie  layer  of  faAttia,  which  cTOiitaiiiM  a  variable  amount  of  fat; 
but  «.■*  thiM  layer  approachea  the  groin  it  is  ea^iily  diviBible  into  two  layers,  of  which 

the  ?*u|>erfirial  one  is  fatty,  and  is  continuous  with 
the  subcutnncoiis  fat  in  the  upper  jmrt  of  the  ab- 
domen and  in  the  thigh:  the  deeper  layer  \s  thin- 
ner and  more  inembranons  in  character.  nn<l  is 
separateil  from  the  superficial  one  by  the  Hubeuta- 
neouR  vesttels.  Above  it  is  continuous  with  the 
superficial  fa.«cia  over  the  rest  of  the  trunk,  but 
below  it  blend.H  with  the  fascia  hitit  of  the  thigh 
a  little  below  Poupart'8  ligament,  nnil  below  and 
inieiTially  it  is  continued  to  the  penis  and  scro- 
tum, where  it  heeomcs  verA*  thin  and  reaches  the 
perineum.  This  fascia  will  be  described  more 
particularly  in  connection  with  the  subject  of  the 
surgical  luiatomy  of  inguinal  hernia,  to  which  the 
sttub-nt  i>  reft^rred. 

Tlie  [Obliquus  extemus  abdominis]  Ex- 
ternal or  Descending  Oblique  Muscle  (Fig. 
303)  is  situated  on  the  side  and  fore  part  of  the 
abdomen,  being  tlie  largest  iind  the  most  super- 
ficiiil  of  tlu*  thrt*e  Hat  muKcles  in  this  region.  It  is 
broad,  thin,  anil  inegnhirly  quadrilateral,  its  mus- 
cular portion  fH'cupying  the  side,  its  aponeuiv>sis 
the  anterior  wall  of  the  abdom(*n.  It  ainse^  bv 
eight  llediy  digitations  from  (he  external  surface 
and  lower  borders  of  the  eight  inferior  ribs;  these 
digitations  are  arranged  in  an  oblique  line  running  downward  and  backward,  the 
upper  ones  being  attached  close  to  the  cartilages  of  the  corresponding  ribs;  the 
lowc?tt  to  the  ai>ex  of  the  <'nrtihige  of  the  liLst  rib;  the  intornuMliate  ones  to  the  ribs 
at  some  distance  from  their  cartilages.  The  five  superior  serrations  increase  in  size 
from  above  downward,  and  are  received  between  corresponding  proce-sses  of  the  Ser- 
ratus  raagnus:  the  three  lower  ones  diminish  in  size  from  nbove  downward,  receiv- 
ing bctwtH*n  them  corrosjwnding  processes  from  the  Laiissinms  tiorsi.  From  these 
attachments  Ihe  fleshy  fibivs  pnu-ecd  in  variouss  directions.  Th4>Me  fn»m  tlu^  lowest 
ribs  pass  nearly  vertically  downward,  to  be  inserte4i  into  tlie  iinterior  half  of  the 
outer  lip  of  the  crest  of  the  ilium  ;  the  middle  and  upper  fibres,  direc-ted  downward 
and  forward,  terminate  in  tendinous  fibnvs,  which  spread  out  into  a  broad  aponeur- 
o?i8.  This  aponeurosis,  joine*!  with  that  of  the  opposite  muscle  along  the  median 
line,  covei's  the  whole  of  the  front  of  the  abdomen;  above,  it  ie  eonnectetl  with 
the  lower  border  of  the  IVctoralis  major;  below,  iis  fibres  are  closely  aggregated 
together,  and  extend  obliquely  across  from  the  anteriiu*  superior  spine  of  the  ilium 
to  the  spine  of  the  os  pubis  an«l  the  linen  ilio-peetinoa.  In  the  median  line  it 
interlaces  with  the  aponeurosis  of  the  opposite  muscle,  fonning  the  linea  alba, 
and  exten(L?  from  the  ensiform  cartilage  to  the  symphysis  pubis. 

That  portion  of  the  aptmeurosis  which  extends  between  the  anterior  superior 
spine  of  the  ilium  and  the  spine  of  the  os  pubis  is  a  broiul,  stout  band  folded  inward, 
and  continuous  below  with  the  fascia  lata :  it  is  cjilird  Poupart's  ligament  [and 
is  one  of  the  most  important  landmarks  of  the  abdomen  and  thigh].     The  portion 


DlsipecUuu  «>/  Alidumea. 


AfUSCLES    OF   THE   ABDOMEN.  413 

which  is  reflecte<l  from  Poupart's  ligament  on  to  the  pectinenl  line  is  called  Oi'mher- 
nat'n  Itgament}  From  the  point  of  nttarhment  of  the  latter  to  the  pet'iineul  line  a 
few  fibrvs  \)\\^  upward  ami  inward,  lit-liiiul  tlie  inner  pillnr  of  the  ring,  lo  the  linen 
alba.  They  diverge  h8  they  aj*eend.  and  form  a  thin,  triangular,  fibroue  band  which 
is  calle<i  the  triatujuhir  h\/nmfnt. 

In  the  aponeurosis  of  the  External  ohlii]ue.  immediately  above  the  crest  of  the 
09  pubis.  ii«  a  triangidar  opening,  the  external  ahdominal  ring^  formed  by  a  separa- 

Fro.  303. 


ExL  Ahdoininal 

Tha  Kxcvrnal  Oblique  Muscle. 

tion  of  the  fibres  of  the  aponeurosis  in  this  situation  :  it  serves  for  the  transmission 
of  the  spermatic  cord  in  the  male  and  the  round  ligament  in  the  female.  This  open- 
ing is  directed  obliquely  upward  and  outward,  and  corresponds  with  the  course  of 
the  fibres  of  the  aponeurosis.  It  is  bounded  below  by  the  crest  of  the  os  pubis; 
above  by  8*>me  curved  fibres,  which  pass  acros.s  the  aponeurosis  at  the  upper  angle 

'  All  these  part6  wiU  be  fuuud  mure  {paxtiLnilarly  described  hereafter,  wiih  liie  Surgical  Auotomj 
of  Hernia. 
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of  the  ring  eo  as  to  increase  its  strenjjtli ;  ttn<i  on  either  8i«ie  by  the  margins  of  tl»e 
aponeumms,  which  are  called  tlio  pUhir»  [or  rfthtnnts^  of  (he  nn</.  Of  ibei^e.  thafl 
external — which  U  nt  \\\v  siuue  timr  iuferior,  from  tiie  ohliqiiitv  of  iu  (lir<»ctii.tu — in 
inserted  into  the  spine  of  the  ob  pubis.  The  internal  or  Buperior  pillar  in  attached 
to  the  front  of  the  pubes  and  symijhysis  piibis»  and  interlaces  with  the  corresjKindi 
ing  fibres  of  the  opposite  muacle,  the  fibres  of  the  rijrht  muscle  being  auj>erfic'ial. 
To  the  margins  of  the  pillars  of  the  external  abdominal  ring  is  attuohed  an  exceed* 
ingly  thin  and  delicate  fai^cia.  which  is  y>rolonged  down  over  the  outer  surface  of 
the  cord  and  teHtis.  This  lias  received  the  name  t»f  iutfrcoluvmar  faArUx^  from  it9 
attachment  to  the  pillai*8  of  the  ring.  It  is  also  calle<l  the  external  spemiatic  Jagcia^ 
from  being  the  most  external  of  the  faseim  which  cover  the  spermatic  cord. 

Relations. — By  its  external  mirfaee  with  the  superficial  fascia,  superficial  epi- 
gaatric  and  circumflex  iliac  vessels,  and  some  cutaneous  nerves.  Bv  its  internal 
9urf(iee  y\\\\\  the  Internal  oblique,  the  lower  part  of  the  eight  inferior  ribs  and  Intcr- 
castal  muscles,  tiie  cremaster»  the  spenuatic  cord  in  the  male  and  the  round  ligament 
in  the  female.  Its  poHferior  harder  is  occasionally  overlapped  by  the  Latissinma 
dor8i;  generally  an  interval  exist*  between  the  two  muscles  in  which  is  seen  a  por- 
tion of  the  Internal  oblique. 

Di«9irrium. — I)<*ta<;h  tlio  Extonml  ohliqiift  by  dividing  it  a^^rosa,  juBt  in  front  of  it«  8*tarhin*ni(< 
to  thft  ri^M»,  as  fur  a*  it»*  po-^tenor  burdrr,  and  sepiirnting  it  >wlow  frnm  the  creM  of  the  iliuio  a%, 
far  as  the  spint> :  tlit>n  '^pnrati^  tin*  muFwlv  curofuliy  from  the  Int4.Tnul  nbliquc,  which  lies  bencatW  ^ 
and  turn  it  toward  the  opponito  Hide. 

The  [Obliquaifl  intemtis  abdominis]  Internal  or  Ascending:  Oblique  Muacg^ 
(Fig.  304),  thinner  and  smaller  ihati  the  preccdini;,  beneath  which  it  lie**,  \>  <if  r^^»j 
irrefi;ularly  quadrilateral  form  and  situated  at  the  side  and  fore  part  of  the  alnltuuc^  ^^ 
It  arises  by  ileshy  fibres  from  the  outer  half  of  Poupart's  lijrainent.  being  nttflcl"!  ^^^j 
to  the  groove  on  its  upper  suriace,  from  the  anterior  two-thirds  of  the  mi<ldlc  lip  ^if 
the  crest  of  the  ilium,  and  from  the  posterior  lamella  of  the  lumbar  fascia.  Fr»:> 
this  origin  the  fibres  diverge:  those  from  Poupart's  ligament,  few  in  number  a.n< 
paler  in  color  than  the  rest,  arch  downward  and  inwuril  acrosa  the  spenuatic  coni 
to  be  inserted,  conjointly  with  those  of  the  Tniusversalis,  into  the  crest  of  the  «w; 
pubis  and  pertineal  line  to  the  extent  of  half  an  inch,  forming  what  is  known  ii^  ti)e 
conjointMl  tendon  of  the  Intertial  oblique  and  Transver>ialis :  those  from  the  ttiit4>rior 
superior  iliac  spine  are  horizontal  in  their  direction ;  whilst  those  which  ariye  from 
the  fore  part  of  the  crext  of  the  ilium  pass  obliquely  upwanl  and  inward,  aud  itt- 
minate  in  an  aponeurosis  which  is  continueii  forward  to  the  linea  alba ;  the  moflt 
posterior  fibres  pass  almost  vcrtieally  upward,  to  be  in-ierted  into  tlie  lower  hmtltira 
of  the  cartilages  of  the  four  lower  ribs,  beinn;  continuous  with  the  Internal  iiilor- 
costal  muscles. 

The  conjoined  tendon  of  the  Internal  oblique  and  Transversalij!!  h  inwrtcdirtrt 
the  crest  of  the  oh  pubis  and  pectineal  line,  immediately  behind  the  exteruaJ  ftMnra- 
inal  ring,  serving  to  pi*otcct  what  would  othcnvise  be  a  weak  point  in  the  ahdouiiiiil 
wall.  N»metimeH  this  ten<h>n  is  insulbcient  to  resist  the  pressure  from  within,  a't'l 
is  carriwl  forward  in  front  of  tlie  protrusion  thmugh  the  external  ring,  forming  OD** 
of  the  coverings  of  direct  inguinal  hernia. 

The  aponeurosis  of  the  Internal  oblique  is  ci>ntinued  forward  to  the  nii'ldlrliw 
of  the  abdomen,  where  it  joins  with   the  aponeurosis  of  the  op]>i->site  muscle  at  ilw 
linen  alba  and  extends  from  the  margin  of  the  tijorax  to  the  |>ubGs.     At  the  nu**'^ 
margin  of  the  Ilcctus  muscle  this  a|>oneun»ftiis,  for  the  upper  ibree-foiirths  t»f  •* 
extent,  <livide.s  into  two  lamelhe.  which  pass,  one  in  front  and  the  other  hehindil** 
muscle,  endoMiug  it  in  a  kind  of  sheath,  and  reuniting  on   its  inner  border  at  tut 
linea  alba;  the  anterior  layer  isblende<l  with  the  ajioneurosis  nf  the  External  nbb'V^< 
muscle,  the  posterior  layer  with  that  of  the  Transveixalis.     Along  the  lower  fi>U 
the  aponeurosis  passes  altogether  in  front  of  the  Rectus  without  any  separatiott- 

RliLATIoN'S.- — By  its  extern al  Hurfaee  with  the  Extprnal  oblicjue,  Latissinitis*  ^«t*^ 
6{>ermatic  cord,  aud  external  ring ;  by  it£  internal  surface  with  the  Transversalk^e^ 
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blending  with  the  postenor  lamella  of  the  Internal  oblique;  its  lower  fourth  pass- 
ing \\\  Front  of  the  Rectus. 

Ri;i.ATiox.s. — By  iu  external  surfane  with  the  Internal  oblique,  the  inner  sur- 
face of  the  lower  ribs,  and  Internal  intercostal  muscles.  Its  i'^(/*»7*  aurfact!  is  lined 
by  the  fascia  transversaiis,  which  separates  it  fi*om  the  peritoneum.  Its  lower 
border  forms  the  upper  boundary  of  the  spermatic  canal. 


P(o.  305. 
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n«  TrAnarerMUs.  Rectus,  and  i'yramfdftiU  HuM:k«, 


Lumbar  Fsjscia  (Fig.  30»>). — The  vertebral  or  posterior  aponeut*oeis  of  the 
Tninsvor>]ilis,  sometimes  calletl  the  /MmAar  _/(/«cm,  divides  into  three  layers:  on 
anterior,  very  thin,  which  is  attached  to  the  front  part  of  the  transverse  processes 
of  the  lumbar  vertebne,  and  above  t<>  the  lower  margin  of  the  last  rib,  where  it 
forms  the  ligamentum  arcuatum  externum;  a  middle  layer,  much  stronger,  which 
is  attached  to  the  apices  of  the  transverse  processes ;  and  u  posterior  layer,  attached 
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to  the  apices  of  the  spinous  processes.  Between  the  anterior  and  middle  lajer  is 
situated  the  Quadratus  Imuborum ;  between  the  middle  and  posterior,  the  Erector 
spiase  and  Multifidus  spinse.      The  posterior  lamella  cif   this  aponeurosis  gives 


Fiti.  30fi. 


A  T>«nsTene  Section  of  the  AtMloinni  in  ihi-  T.iimbar  Rtrglno. 

attachment  to  the  Internal  oblique;  it  ih  also  blended  with  the  aponeurosis  of  tlie 
Serratus  posticus  inferior  and  with  that  of  the  Latissimus  dorsi,  forming  the  lumbar 
fa^ia. 

[Hjisei*ti<m. — To  expOHO  the  UwIuh  musclp,  ojren  its  Blienth  by  u  vcrtifal  inci»iion  ejit^MiiIing 
from  the  margin  of  the  thorax  to  the  puhes,  and  then  reflect  the  two  portions  from  tho  surface 
of  tlie  niuftcle;  which  in  eu!*ily  done,  excepting  at  the  linese  tninavfrsie.  where  so  olo«e  an  adh«> 
■ion  exista  that  the  ^rcatoft,  i.nre  in  reijuipite  in  M^porating  thi'm.  Xtiw  mlso  the  outer  ed^i^  of 
the  mtucic  in  order  to  examine  the  po^^terior  layer  of  the  tJifath.  By  dividing  die  muscle  in 
the  i*entrc,  and  turning  it«  lower  part  downward,  the  point  where  the  poeterior  wall  of  the 
sheath  tenninatJ^s  in  a  thin  curved  margin  will  be  Mwn. 

The  Rectus  abdominis  is  a  long  flat  muscle  which  extends  along  the  wholo 
length  of  the  fnmt  of  the  abdomen,  being  separated  fr<>!n  it*i  fellow  of  the  op|>ofiite 
tiide  bv  the  lint-a  alba.  It  is  much  bi*ortder  aljove  than  below,  and  arises  by  two 
tendons,  the  external  or  larger  being  attached  to  the  crest  of  the  os  pubis,  the 
internuK  smaller  portion  interlacing  with  its  fellow  of  the  opj>osite  side  and  being 
connecteii  with  the  ligaments  covering  the  syiupbvsis  pubis.  The  fibres  ascend 
verticalW,  and  the  muHcle.  becoming  broader  and  thinner  at  its  upper  jmrt,  is 
inserted  by  three  portions  of  unequal  size  into  the  cartilages  of  tlie  fifth,  sixth, 
and  seventh  rib^.  Some  fibres  are  occiisionally  connected  with  the  costo-xiphoid 
liguuients  and  side  of  the  eusiform  cartilage. 

The  Rectus  muscle  is  tmversetl  by  a  series  4if  tendinous  intersections  which  vary 
fix>m  two  to  five  in  number,  and  have  received  the  name  oi'  Li necr  tranifvtr»iP.  One 
of  these  ib  usually  situated  opposite  the  umbilicus^  and  two  above  that  point;  of  the 
latter,  one  coiTes|Rjndf  to  the  extremity  of  the  eusiform  curtilage,  and  the  other  to 
the  interval  between  the  eusiform  cjirliiage  and  the  umbilicus:  there  is  occasionally 
one  below  the  umbilicus.  These  intersections  pass  transversely  or  obliquely  acrosa 
the  muscle  in  a  zig/ag  course;  they  rarely  extend  completely  through  its  substance, 
sometimes  pass  only  halfway  across  it,  and  are  intimately  adherent  to  the  sheath  in 
which  the  muscle  is  enclosed. 

The  Rectus  is  enclosed  in  a  sheath  (Fig.  -306)  formed  by  the  aponeuroses  of  the 
Oblique  and  Transversalis  muscles,  which  are  arranged  in  the  followinj:  manner: 
When  the  aponeurosis  of  the  Internal  '-blique  arrives  at  the  outer  margin  of  the 
Rectus,  it  divides  into  two  lamella:,  one  of  which  psfises  iu  front  of  the  Rectua, 

IT 


418 


MUSCLES   AND    FASCIA. 


blending  with  the  apoueurusis  of  the  External  oblique,  the  other,  behind  it,  blend- 
ing with  the  aponeurosis  of  the  Trjtnsversalis ;  and  these,  joining  agnin  at  its 
inner  border,  are  inserted  into  the  Hnea  alba.  This  arrangement  of  the  fasciie 
exists  along  the  upper  three-fourths  of  the  muscle :  at  the  commencement  of  tlie 
lower  fourth  the  fwsterior  wall  of  the  sheath  tenuiriMles  in  a  thin  curved  mur>!iu, 
the  aemihuutr  fold  of  DowjltSy  the  concavity  of  which  looks  downward  toward  the 
pubes,  the  aponeuroses  of  all  three  muscles  passing  in  front  of  the  Rectus  without 
any  separation.  The  Rectus  muscle,  in  the  situation  where  iw  sheath  is  deficient, 
is  scparjite<l  from  the  peritoni'um  by  the  transvei*salis  fascia. 

The  Pyramidalis  is  a  sumll  muscle,  trianjjular  iu  shape,  placed  at  the  lower 
part  of  the  abihimen  ia  front  of  the  Rectus,  and  contained  in  the  same  sheath  with 
that  muscle.  It  ari.ses  by  tendinous  fibres  from  the  front  of  the  os  pubis  and  the 
anterior  pubic  lig:iinent ;  the  fleshy  portion  of  the  muscle  j>asses  upward,  diminiah- 
ing  in  size  as  it  ascends,  and  terminates  by  a  pointed  extremity,  which  is  inserted 
into  the  Hnea  alba  midway  between  the  umbilicus  and  the  oij  pubis.  This  muscle  ia 
sometimes  found  wanting  on  one  or  both  sides ;  the  lower  end  of  the  Rectus  then 
becomes  pmportionately  increased  in  size.  Occasionally  it  has  been  found  double 
on  one  side,  or  the  muscles  of  the  two  sides  are  of  unequal  size.  Sometimes  it* 
length  exceeds  what  is  stated  above. 

The  QuadratUB  lutnborum  (Fig.  301,  p.  407)  is  situated  in  the  lumbar  region; 
it  ia  irregularly  quadrilateral  in  shape,  broader  below  than  above,  and  consists  of  two 
portions.  One  portion  arises  by  apone?irotic  fibres  from  the  ilio-lumbar  ligament  and 
the  adjacent  portion  of  the  crest  of  the  ilium  for  about  two  inches,  and  is  inserio«l 
into  the  lower  border  of  the  hist  rib  about  half  its  li-ugth,  and  by  four  small  t€fn- 
dons  into  the  apices  of  the  transverse  pi*oc!*ssea  of  the  four  upper  lumbar  vertebrae. 
The  other  portion  of  tlie  muscle,  situated  in  front  of  the  precoiling,  arises  from  the 
upper  border  of  the  transverse  processes  of  the  third,  fourth,  and  fifth  lumbar  ver- 
tebne,  and  is  inserted  into  the  lower  margin  of  the  last  rib.  This  portion  is  not 
always  found.  The  Quatlratus  lumborum  is  contained  iu  a  sheath  fornie<l  by  the 
anterior  and  middle  lamelhe  of  the  aponeurosis  of  origin  of  the  Transversalis, 

Relations. — Its  anterior  surface  (or  rather  the  fascia  which  covers  its  anterior 
surface)  is  in  relation  with  the  colon,  the  kidney,  the  psoas  muscle,  and  the  dia- 
phragm. Its  posterior  surface  is  in  relation  with  the  middle  lamella  of  the  lum- 
bar fascia,  which  separates  it  from  the  Erector  spinje.  The  Quadratus  lumborun* 
extends,  however,  beyond  the  outer  border  of  the  Erector  spina?.  [The  relations 
of  the  Cjuadratus  should  be  carefully  studied,  in  view  of  the  now  frequent  opera- 
tions in  this  region  on   the  colon  and  the  kidney.] 

Nerves. — The  abdominal  muscles  are  supydied  by  the  lower  intercostal*  ilio- 
hypogastric, and  ilio-iu^uinal  nerves.  The  Quadratus  lumborum  receives  filaments 
from  the  anterior  branclies  of  the  lumbar  nerves. 

In  the  description  of  the  abduminal  muscles  mention  has  frequently  been  made 
of  the  linea  alba,  lineje  semilunaivs,  and  liiieiv*  transversie  :  when  the  dissection  of 
the  muscles  is  completed  these  structures  should  be  exan»ined. 

The  Linea  alba  is  a  tendinous  raph^  or  cord  seen  along  the  middle  line  of  the 
abdomen,  extending  from  the  ensiform  cartilage  to  the  pubes.  It  is  placed  between 
the  inner  borders  of  the  Recti  muscles,  and  is  formed  bv  the  blending  of  the  apo- 
neuroses of  the  Oblique  and  Transversalis  muscles.  It  is  narrow  below,  corre- 
sponding to  the  narrow  interval  existing  between  the  Recti,  but  broader  above,  as 
these  muscles  diverse  from  one  another  in  their  a.scent,  liecominir  of  considerable 
breadth  after  great  distension  of  the  abdomen  from  pregnancy  or  ascites.  It  pre- 
sents numerous  apertures  fur  the  passage  of  vessels  and  nerves;  the  largest  of  these 
is  the  Umbilicus,  which  in  the  fuetus  transmits  the  umbilical  vessels,  but  in  the 
adult  is  obliterateil,  the  cicatrix  being  stnmger  than  the  neighboring  parts;  hence 
umbilical  honiia  occurs  in  the  adult  near  the  umbilicus,  whilst  in  the  ftrtus  it  occiu-a 
at  the  umbilicus.  [The  difference  in  the  umbilicus  in  the  two  sexes  is  marked  :  in 
men  it  is  small  and  narrow,  in  women  wide  and  deep,  irrespective  of  pregnancy. 
The  best  antiijue  st^itues  make  the  distinction  accurately.     At  the  umbilicus  all  the 
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Btmcturee  of  the  belly-wan  are  uniteil.  Hence  when  in  lupaniiimiy  any  floubl  exit^cs 
a*  to  whether  the  j>€ritoneal  cavity  has  been  opened,  try  to  sweep  the  finger  under 
the  umbilicu!*.  If  it  passes  freely  under  it  (after  breaking  up  any  a«lhei»inn.H  that 
may  exist),  the  helly-eavity  is  opened;  if  not,  the  finger  is  between  two  layers  of 
the  hel!y-wall.]  The  linea  alba  is  in  relation  in  front  with  the  integument,  to  whieh 
it  \&  adherent,  especially  at  the  unihilit^UH ;  behind,  it  is  pe|Mirated  from  the  perito- 
neum by  the  transversalis  fascia;  and  below,  by  the  urachu»  and  the  bladder  when 
that  organ  is  distended. 

The  Lineae  Bemilunares  are  two  curveil  tendinous  lines  placed  one  on  each  »ide 
of  the  linea  alba.  Eaeh  eom^ponds  with  the  outer  border  of  the  Keetus  muscle, 
extends  from  the  cartilage  of  the  eighth  rib  to  the  pubes,  and  is  fi:inned  by  the  apo- 
neurosis of  the  internal  oblique  at  its  point  of  division  to  enclose  the  Rectus,  where 
it  is  reinforced  in  fmnt  and  behind  by  the  External  oblique  and  Transversalis. 

The  Lineae  transversae  are  three  or  four  narrow  iransverse  lines  whieh  intersect 
the  Rectus  uiiiscle,  as  already  mentioned ;  they  connect  the  linete  seuiilunares  with 
the  linea  alba. 

Actions. — The  abdominal  mtis<*les  perfonn  a  threefold  action : 

When  the  pelvis  and  thorax  are  fixed  they  compress  the  abdominal  viscera  by 
constricting  the  cavitj*  of  the  abdomen,  in  which  action  they  are  materially  assiste<l 
by  the  descent  f»f  the  diajihnigm.  By  these  means  [in  part]  the  fietus  is  expelled 
from  the  uterus,  the  feces  i'roui  the  rectum,  the  urine  from  the  bladder,  and  the  con- 
tents of  the  stomach  in  vomiting. 

If  the  pelvis  and  spine  are  fixed,  these  muscles  compress  the  lower  part  of  the 
thorax  [and  push  up  the  diaphragm  by  compressing  the  viscera],  materially  assist^ 
ing  expiration.  If  the  pelvis  alone  is  fixetl,  the  thorax  is  bent  dirwtly  forward 
when  the  muscles  of  both  sides  act,  or  to  either  side  when  those  of  one  side  act  alone, 
rotation  of  the  tnink  at  the  same  time  taking  place  toward  the  opposite  side. 

If  the  thorax  is  fixed,  these  muscles,  acting  together,  draw  the  pelvis  [forward 
and]  upward,  ns  in  climbing;  or,  acting  singly,  they  draw  the  |)elvis  upward  and 
rotate  the  vertebi-al  column  to  one  side  or  the  other.  The  Recti  muscles,  acting 
from  below,  depress  the  thorax,  and  consequently  flex  the  vertebral  column;  when 
acting  from  above,  they  flex  the  pelvis  upon  the  vertebral  column.  The  Pyramidalea 
are  tensors  of  the  line:i  alba. 

The  Quadratus  luuiborum  by  the  portion  inserted  into  the  last  rib  draws  down 
and  fixes  that  bone,  acting  thereby  ns  a  muscle  of  forced  expiration,  but  at  the  same 
time,  by  fixing  the  last  rib,  it  opjwses  the  tendency  of  the  diajihragm  to  draw  it 
upward,  and  thus  it  becomei<  an  assistant  to  inspiration ;  by  the  portion  inserted 
into  the  lumbar  vertebrre  it  draws  the  spine  toward  the  ilium,  and  thus  inclines  the 
trunk  toward  its  own  side;  or,  if  the  thorax  and  spine  be  fixed,  it  may  act  ujMtn  tho 
pelvis,  raising  it  toward  its  own  side  when  only  one  mu.scle  is  put  in  action;  and 
when  both  muscles  act  together,  either  fr<»m  below  or  abftve,  they  flex  the  trunk. 

[Sevenil  different  actions  will  show  these  muscles  well  in  themwlel.  Fohling  the 
arms  behind  the  back  or  placing  theui  akimbo,  and  then  bending  backward,  .show 
the  External  oblique.  Lying  flat  on  the  back  and  raising  the  head  and  shoulders 
a  few  inches  will  best  show  the  Rectus  and  its  linere  transversje.  It  is  well  that  the 
diflTerenl  outline  of  the  belly  in  the  two  sexes  be  noted.  In  the  male  the  anterior 
line  is  io  geuend  a  nearly  unifonii  curve  from  the  sternum  to  the  pubes,  slightly 
more  marked  below  the  navel.  In  wiuuen  above  the  imvel  it  is  almost  a  straight 
line,  but  below  it  the  anterior  curve  is   ver)'  marked.] 


Muscles  A>n>  FAscLas  of  the  Thorax. 

The  muscles  exclusively  connected  with  the  bones  in  this  region  are  few  in  num- 
ber.    They  are  the 

Intercostales  extei*ni.  Infracostales. 

Intercostales  interni.  Triangularis  stemi. 

Levatores  costamm. 
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Fig.  302. 


DtKneritan  (Fiji.  302). — ^To  diitsect  the  ahdnminal  munclcs  make  a  verti'^al  mcinion  from  tlie 
eiiNiform  oftrtilago  tn  the  ptihes,  a  wnsoihI  incision  from  thi*  iimliilioutt  nhli'jurly  iipwaH  iiivl  out- 
ward to  thv  ouUT  hurl'iR't'  ol'  tin*  cht^(*i.  a»  hij;li  iw*  tlu?  lower  l^inler  of  the  iifth  ar  eixth  rib,  ttiid 
n  third,  comiuenoin;*  midway  liHwi^t-n  the  iiiiil)ili(Lt.4  and  piilit.'d.  trjincvt'rseK  outwanl  to  ihfl 
anttTinr  8uj>orior  iUai'  *\)Uw  nm\  alun};  the  orwt  of  the  ilium  a<  far  ivj*  ita  pOHtvrior  third.  Then 
reflt'ct  tlio  thrpo  flaps  inuludt-d  Iwtwi'cn  tht'w**  incisinnt  from  within  outward  in  the  lines  of  direo- 
tion  of  tilt'  nniKt'iilar  fiitr^'s.  If  n**coKsiirv,  thf  ul^inniinul  mumU'i*  may  U'  unMi»>  tenisi'  by  inQat- 
in>(  the  pcrititin'iil  ravity  thmujih  th<*  uinliiliouA. 

The  Superficial  Fascia  of  the  nhdomen  consists  over  tho  greatei*  ]Mirt  of  the 
ftltdomiiinl  wiiU  of  a  ningle  hiyer  of  farioia^  which  coiitjiins  a  variable  amount  of  fat; 
hut  a-s  ihiM  layer  approachen  the  groin  it  i.«  easily  divisible  into  two  layers,  of  which 

the  Mi|>erfi(i»l  one  is  fatty,  and  is  continuou?  with 
the  rtnlHMitnnc'oiis  fnt  in  the  upper  part  of  the  ab- 
donwn  and  in  tlie  thijxh:  the  deejKT  layer  is  thin- 
ner and  more  nienibninous  in  ohiiracter,  and  is 
.**ei»arated  from  the  sujn.'i'ficial  one  by  the  subcuta- 
neous vessels.  Above  it  is  c^^ntinuous  witli  the 
superficial  fascia  over  the  rest  of  the  trunk,  but 
beh>w  it  blends  witli  the  fascia  lata  of  the  thi^h 
a  little  below  roupart's  li^'auieui.  nn<l  behiw  and 
internally  it  is  eontinueii  t4)  tln^  jwiiis  and  scro- 
tum, where  it  becomes  very  thin  and  reaches  the 
perineum.  This  fa.scia  will  be  described  more 
particularly  in  conntH^tion  with  the  subject  of  the 
surgical  anntomy  of  inguinal  hernia,  to  which  the 
student  is  referred. 

Tlic  [Obliquus  extemus  abdominis]  Ex- 
ternal or  Descending  Oblique  Muscle  (Fig. 
80H)  is  situated  on  the  side  and  fore  jmrt  of  the 
rthdomen,  being  the  largest  and  the  most  suner- 
firial  of  the  three  Hat  uniscles  in  this  ix'gion.  It  ia 
hrfutd,  thin,  and  irregularly  (juadrilateral,  its  mus- 
cular portjon  fK'cupying  the  side,  its  aponeurosis 
the  anterior  wall  of  the  at>domcn.  It  arises  bv 
eight  flediy  digitatious  from  the  external  surface 
and  lower  borders  of  the  eight  inferior  ribs;  these 
dlgitations  are  arrangetl  in  an  oblique  line  running  downward  and  backward,  the 
upper  ones  being  attached  close  to  the  cartilages  of  the  eon'cspinding  ribs;  the 
lowest  to  the  apex  of  the  cartilage  ()f  the  last  rib  ;  the  intermediate  ones  to  the  ribs 
at  some  distance  fn)ra  their  cartilages.  The  five  superior  serrations  increase  in  size 
from  above  downward,  and  are  receive*!  between  corresponding  processes  of  the  Ser- 
ratus  magnus:  the  three  lower  onc-s  diminish  in  size  from  above  downward,  receiv- 
ing between  them  corresponding  processes  from  the  Latissimus  dorsi.  From  these 
attachments  the  fle>^liy  fibre*  pi>K'ced  in  various  directions.  Thane  from  the  lowest 
ribs  |>ass  nciirly  vertically  downward,  to  he  inserted  into  the  anterior  half  of  the 
outer  lip  of  tiie  crest  of  the  ilittm;  the  middle  and  upper  fibres,  directed  downward 
au<l  forward,  tenuinate  in  tendinous  fibres,  wliich  spread  out  into  a  broad  apf>neur- 
osis.  This  aiN>ueurosis.  joineil  with  that  of  the  opfiosite  muscle  along  the  median 
line,  covers  tue  whole  of  the  front  of  the  abdomen ;  above,  it  is  conneete<i  with 
the  lower  border  of  the  Pectoralis  major;  below,  its  fibres  arc  closely  aggregated 
together,  and  exiend  obliquely  across  from  the  anterior  .superior  spine  of  the  ilium 
to  the  spine  of  the  os  pubis  and  the  linoa  ilio-y>ectinea.  In  the  median  line  it 
interlaces  with  the  ajwneurosis  of  the  op|K)site  muscle,  forming  the  linea  alba, 
and  extends  from  the  ensiform  cartilage  to  the  symphy>*is  j»ubis. 

That  portion  of  the  aponeurosi.s  which  extends  between  the  anterior  superior 
spine  of  the  ilium  and  the  .spine  rrf  the  os  pubis  is  a  broad,  stout  band  ftdded  inward, 
and  continuous  below  with  the  fascia  lata;  it  is  called  Poupart's  ligament  [and 
is  one  of  the  most  important  landmarks  of  the  abdomen  and  thigh].     The  portion 
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which  is  rcllected  fmm  Foupart'a  ligament  on  to  the  pectincftl  line  is  called  Oimher- 
nafg  Ugamt'iit}  Fmin  the  p^ini  of  uttaohment  of  the  latter  to  the  pectineal  lin^*  a 
few  fibres  piiat*  upward  and  iawanl,  hchind  the  inner  pillar  of  the  ring,  to  the  linea 
alhft.  Thev  diverge  a*»  they  ascend,  antl  form  a  thin,  triangular,  fibrous  band  which 
is  called  the  trinntfuiar  h'ijnmt'nt. 

In  the  aponeiircxsiH  of  the  Kxtema!  ohIi(|ue,  immefliately  above  the  crest  of  the 
cm  puhifi.  '\»  a  trian^rular  o|>ening<  the  exU'.rnal  nhdominal  ring^  formed  by  a  separa- 

Fio.  SOS. 


EM,  Abdann'ual  Ring 
QinUitrvat't  Lt'o'l. 


Th«)  lUt«rtuil  Obllqui;  Muscle. 

tion  of  the  fibres  of  the  a{Hniciirosis  in  this  situation  :  it  serves  for  the  ti^ansmission 
of  the  spennaiic  cord  in  the  male  and  the  round  ligament  in  the  female.  This  open- 
ing is  directed  obliquely  upward  and  outward,  juid  corresponds  with  the  course  of 
the  fibres  of  the  aponeurosis.  It  is  bounded  below  by  the  crest  of  the  os  pubis; 
above  by  some  curved  fibres,  which  pass  across  the  aponeurosis  at  the  upper  angle 

*  All  these  parts  will  be  fuuud  uiure  ^tarucularly  descrlUxi  hereatter,  with  the  Surgical  Auatouj 
of  Uemia. 
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of  the  ring  so  BpS  to  increase  its  stren^h  ;  and  on  either  side  by  the  margins  of  the 
apfuieurosis.  wiiich  are  called  the  ptlhtrs  [or  t'ohtmim^  of  the  rivg.  Of  these,  the 
externul — which  is  at  the  same  time  inferior,  from  the  ohlii|uity  of  its  direction — is 
inserted  into  the  spine  of  the  os  pubis.  The  internal  or  superior  pillar  is  atiaclwd 
to  the  fi'ont  of  the  pubes  and  symphysis  pubis,  and  interlaces  with  the  cori'es|i*md- 
ing  ^hvQA  of  the  opix>site  muscle,  the  fibres  of  the  ri<rht  muscle  bein^  superficial. 
To  the  margins  of  the  pillars  of  the  external  abdominal  ring  is  attached  an  exceed* 
in^lv  thin  nud  delicate  fascia,  which  is  prolonged  down  over  the  outer  surface  of 
the  cord  and  testis.  This  has  received  the  name  of  hitert'ohnttii/ir  fngfifi,  from  its 
attachment  to  the  pillai-s  of  the  ring.  It  is  also  called  the  extrnial  spermatic  fa^cia^ 
from  heing  the  most  external  of  the  fasciie  which  cover  the  spermatic  cord. 

Rklations. — By  its  external  surface  with  the  snperficinl  fascia,  superficial  epi- 
gastric and  circumflex  iliac  vessels,  and  some  cnraneons  nerves.  By  its  inttrtml 
snrfare  with  the  Internal  obliijuo,  the  lower  part  of  the  eight  inferior  rihs  and  Inter- 
costal muscles,  the  cremaster,  the  spermatic  coni  in  the  male  and  the  round  ligauient 
in  the  female.  Its  poBten'or  fxtrder  is  occasionally  overlapjM^l  by  the  Latissimus 
doi-si ;  generally  an  interval  exiata  between  the  two  muscles  in  which  is  seen  a  por- 
tion of  the  Internal  oblique. 

Diit*ffiion.^T>etAch  thp  Extpnml  obliquft  )iy  dividing  it  across.  juHt  in  front  of  its  attaohm^nt 
to  ihf*  rihs,  as  far  as  it-s  f»ost<?rior  Ijorder,  and  senunuin^  it  Vt*'low  from  the  orest  of  the  iliuio  as 
for  UH  thu  ftpint".  th>Mi  t^vparutr  the  niUM'lecarvfully  froui  the  InUirnul  oblique,  which  lies  bcoeath, 
and  turn  it  toward  thu  oppi»eite  nido. 

The  [Obliqutis  intemus  abdominia]  Internal  or  Ascending-  Oblique  Muscle 
(Fig.  304),  thinner  and  smaller  than  the  preceding,  beneath  whith  it  lies,  is  of  jin 
irregularly  (|aadrilateral  fonu  and  situated  at  the  side  and  fore  part  of  the  abditmen. 
It  arises  by  flesiiy  fibres  from  the  <iuter  half  of  Pou|>art's  lignmonl,  being  attached 
to  the  groove  on  its  uj)ppr  surface,  from  the  anterior  two-thirds  cd*  the  middle  lip  "tf 
the  crest  of  the  ilium,  and  from  the  posterior  lamella  of  the  lumbar  fascia.  Frotu 
this  origin  the  fibres  diverge:  thi>se  from  Poupart's  ligament,  few  in  number  and 
paler  in  color  than  the  re^t,  arch  d(»wnwiird  and  in  wan!  across  the  s]>ern»atic  cord, 
to  be  inserted,  conjointly  with  those  nf  the  Transversalis,  into  the  crest  of  the  os 
pul»is  and  pectineal  liiie  tn  tiie  extent  of  half  an  inch,  firming  what  is  kn()wn  as  the 
conjoined  tendon  of  the  Internal  obli)|ue  and  Transversalis;  those  from  the  anterior 
superior  iliac  spine  are  horizontal  in  their  diret:tion  ;  whilst  lhi>se  which  arise  from 
the  fore  part  of  the  crest  of  the  ilium  pass  ol)li)(uoly  upward  and  inward,  and  ter- 
minate in  an  aponeurosis  which  is  C4)ntinue<l  forward  to  the  Hueu  iJba;  the  most 
posterior  fibres  pass  almost  verlically  upward,  to  be  inserted  into  the  lower  bortlers 
of  the  cartilages  of  the  four  lower  ribs,  being  continuous  with  the  Internal  inter- 
costal muscles. 

The  conjoined  tendon  of  the  Intomal  oblique  and  Transversalis  is  inserted  into 
the  crest  of  the  os  pubis  and  (Kvtineal  line,  immediately  behind  the  external  abdom- 
inal ring,  serving  to  pmtect  what  would  otherwise  be  a  weak  point  in  the  abdominal 
wall.  Sometimes  this  tenclon  is  in.Huflicient  to  resist  the  pressure  from  within,  and 
is  cjirrie<l  forward  in  fntnt  of  the  protrusion  through  the  external  ring,  fonuing  one 
of  the  Coverings  of  direct  inguiruil  hernia. 

The  apoueuntsis  of  the  Internal  oblique  is  continued  forward  to  the  middle  line 
of  the  abdomen,  where  it  joins  with  the  aponeurosis  of  the  opposite  muscle  at  the 
linea  alba  and  extends  from  (lie  margin  of  the  thorax  to  the  pubos.  At  the  outer 
margin  of  the  Rectus  muscle  this  aponeuiWis,  for  the  upper  three-fourths  of  its 
extent,  divides  into  two  lamelhv.  which  pass,  rme  in  front  and  the  other  lichind  the 
muscle,  enclosing  it  in  a  kind  (d*  sheath,  and  reuniting  on  its  inner  border  at  the 
linea  alba;  the  anterior  layer  is  blendeil  with  the  ai><nieuro8is  of  the  External  oblique 
musele,  the  posterior  layer  with  that  of  the  Transversalis.  Along  the  lower  fourth 
the  aponeurosis  ptisses  altogether  in  front  of  the  Rectus  without  any  separation. 

Relations. — By  its  fjifnuil  surface  with  the  External  oblique.  Latissimus  dorsi. 
spermatic  cord«  and  external  ring;  by  its  internal  surface  with  the  Transversalis  mu»- 


MUSCLES    OF    THE  ABDOMEN, 

Fig.  3M. 


415 


rn^'wj/  Tf»^^ 


eilC*4*4TKtl 


The  Inlemftl  Oblique  MuM-le. 

de,  fascia  traiiHverHaliK,  intornal  ring,  and  8perumtic  cord.     Its  lower  border  forms  the 
upptjr  boundary  of  the  spenriatir  ciinal. 

Du9wtir>n, — HMtach  tin?  Internnl  ol)li<|ue  in  ortier  to  expose  the  Transvcrealit*  iH'iieiith.  This 
limy  >io  effeft^l  liy  diviilin;.'  Ur-  ijiuscK*  iiU>v*»  iit  iljt  uttHchuicnt  to  the  ril»9;  Ia'-Iow  ut  its  fonue**- 
ti on  with  I'oiipiirt'f*  li|£ument  and  the  (.'rent  of  the  ilium;  aiitl  l»ehiiid  hy  a  vertical  iueinion 
(*xt(*ii(lin)j;  from  t\u\  lost  rih  to  the  ero«t  of  the  ilium.  Tho  muHclo  should  pr<^viouslv  tw*  made 
lonwe  by  drawing  upon  it  with  thi»  finiror^  of  thp  loft  hand,  and  if  its  division  u  carefully  ofiected 
the  wHular  interval  heiwi*en  it  and  i\w  Tninsv^rjialiH,  oft  well  08  the  direction  of  tho  fil»re«  of 
the  latter  ujurtcle.  will  alforfj  a  chiir  iniide  to  thi'ir  cepuration:  alony;  the  en-at  of  the  iliuui  the 
vircunitlex  iliiic  veBseU  iire  int«Tpo>eil  l>etwe**ii  tlieni.  and  form  an  im}K)rtant  guide  m  Hvporatiiig 
them.     The  miisrle  r-huutd  then  1m'  thrown  forward  toward  the  lim-u  albiu 

The  Transversalis  Muscle  (Fipr.  305),  so  called  from  the  direction  of  ita  fibre«, 
m  the  most  internnl  flat  muscle  of  the  abdomen,  being  placed  imme<liately  beneath 
the  Internal  oblii|ue.  It  arises  hy  fleshy  fibres  from  the  outer  third  of  Poupart's 
Iij|2;ameDt,  from  the  inner  lip  of  the  cre«t  of  the  ilium,  it**  anterior  three-fouiths, 
from  the  inner  surface  of  the  cartilnjies  of  the  six  lower  ribs,  inlerdijiitatiii;^  with 
the  Diaphratrm,  and  by  a  broad  aponeurosis  fi-om  the  spinous  and  transverse  jiro- 
Ctttfes  of  the  lumbnr  vertebra^.  Tiie  must-le  terminates  in  fmnt  in  a  broad  apo- 
neurosis, the  lower  fibres  of  which  curve  downward,  and  are  inserted,  together  with 
tho«?  of  the  internal  oblique,  into  the  cret^l  of  the  os  pubis  and  pectineal  line,  fonn- 
inj!  what  w:is  described  above  as  the  conjoine<i  tendon  of  these  muscles.  Through- 
out the  rest  of  \\»  extent  the  aponeurosis  passes  horizontally  inward,  and  is  inserted 
into  the  linea  alba;    \Xs  upper  three-fourths,  jMuyiing  behind  the  Rectus  musdej 
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blending  with  the  posterior  lamella  of  tho  Internal  ob]i(|ue;  its  lower  fourth  piis^ 
ing  in  front  of  the  Rectus. 

Relations. — By  its  external  surfttft*  with  the  Internal  oblique,  the  inner  sur- 
face of  the  lower  ribfi»  iin<i  InTornal  inrercasrnl  muscles.  Its  ittttt/'  murfare  ia  lined 
b\'  the  fjiseia  tninsversiiliH.  whirli  8e|)ai*ateH  it  from  the  |>eritoueum.  Itfl  lower 
border  forms  the  upper  boundary  of  the  spermatic  canal. 


FiQ.  305. 


£><»r«    a 


Th«  Tran»vcruiI|K.  Rectus,  nnd  PyramldatU  Muwles. 


Lumbar  Fascia  (Fig,  30H). — The  vertebral  or  posterior  aponeurofliK  of  the 
Tntn.sversjili.s,  t*iimetinies  called  the  /wwiftfir /f/«r/*i,  divides  into  three  layers:  au 
anterior,  very  thin,  whieh  is  attachefl  to  tho  front  part  of  the  transverse  procesees 
of  tbe  lumbar  vertebrie,  and  above  to  the  lower  margin  of  the  last  rib,  where  it 
forma  the  Hgamentum  arouatuni  externum;  a  middle  layer,  mueh  stronger,  which 
is  attached  to  the  apices  of  the  trani<ver.se  proces8es  ;  and  a  [>o8terior  layer,  attached 
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to  the  apices  of  the  spinous  processes.  Between  the  anterior  and  middle  ^jer  is 
situated  the  Quadratus  lumborum ;  between  the  middle  and  posterior,  the  Erector 
flpInsB  and   Multifidun  spinie.      The  posterior  lamella  of  this  aponeurosis  gives 


Fio.  300. 


A  Tntuvene  Section  of  tb«  Abdomt-ti  in  the  Liimbar  Region. 

attachment  to  the  Internal  oblique;  it  is  also  blendml  with  the  aponeurosis  of  the 
Serratus  posticus  inferior  and  with  that  of  the  Latissimus  dorsi,  forming  the  lumbar 
iaecia. 

DiJttttrtion. — To  expose  the  Kectus  muscl*.  open  it«  rfieath  by  ft  rertityil  incision  t^xt^nding 
from  th«  uiAr^rin  of  the  thorax  to  the  piilios.  and  thon  reflftf.t  the  two  |»ortion8  from  the  imrfaop 
of  the  muscle:  which  if^  easily  done,  txeeptin^r  i\t  the  linca*  tninsvorwD.  where  mi  close  on  adhe- 
sion existis  thut  the  f:reat«*Ht  r:ire  ir*  reqiiiHite  iu  isei>urutin^  Cliem.  Now  rui>*e  tJie  outer  edge  of 
the  uiuM:te  in  onier  to  examine  ihe  }>o>i<t<.'rior  laver  of  the  shetUii.  By  di^nding  the  muscle  in 
the  centre,  and  turning  its  lower  pnrt  downwurd,  the  point  where  the  poflterior  wall  of  the 
sheath  terminates  in  n  thin  curved  nmrgin  will  be  heen. 

The  Rectus  abdominiB  is  a  long  flat  muscle  which  extends  along  the  M'hole 
length  of  the  front  of  the  abdomen,  being  separated  from  its  fellow  of  the  opposite 
side  by  the  liiioa  albn.  It  is  much  broadur  above  than  below,  and  ariws  by  two 
tendons*  the  external  or  larger  being  attached  to  the  crest  of  the  os  pubis,  the 
internal,  smaller  portion  interlacing  with  its  fellow  of  the  opjMjsite  side  and  being 
connected  with  the  ligaments  covering  the  symphysis  pubis.  The  fibres  ascend 
vertically,  and  the  mu.^cle,  becoming  broader  and  thinner  at  its  upper  part,  is 
inserte<.l  by  three  portions  of  unequal  size  into  the  cartilages  of  the  fifth,  sixth, 
and  seventh  ribs.  Some  fibres  are  occasionally  connected  with  the  costo-xiphoid 
ligaments  and  side  of  the  ensiform  cartilage. 

Tile  Rectus  muscle  is  traversed  by  a  series  of  tendinous  intersections  which  vary 
from  two  to  five  in  number,  and  have  receiveil  the  name  of  L{?tf(p  trajunwrtiie.  One 
of  these  is  usually  situated  oppoeite  the  umbilictis,  and  two  above  that  point;  of  the 
latter,  one  corrcsfjond?  to  the  extromitv  of  the  ensiform  cartilage,  and  the  other  to 
the  interval  between  the  ensiform  cartilage  and  the  umbilicus;  there  \»  ttccasionally 
one  below  the  umbilicus,  Tbese  intei'sections  pa^s  transveraelv  or  oblifjuely  across 
the  muscle  in  a  zi;2'/a»r  course;  they  rarely  extend  completely  through  its  sui)slance, 
in.iiueiiraeM  pa.*.*;  only  halfway  acrons  it,  and  are  intimately  adherent  to  the  sheath  in 
which  the  mu^^cle  i*  enclosed. 

The  Rectus  is  enclo.sed  in  a  sheath  (Fig.  30G)  fonned  by  the  aponeuroses  of  the 

Oldiouc  and  Transversalij*  muscle?,  which   are  arranijed  in  the  folh»win^r  manner: 

Wht'n  the  aponeurosis  of  the  Internal  "Idiijue  arrives  at  the  outer  margin  of  the 

Rectos,  it  divides  into  two  lamellse,  one  of  which  passes  in  front  of  the  Rectus, 

a? 
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blending  with  the  aponeurosis  of  the  External  oblique,  the  other,  behind  it»  blend- 
ing with  the  liponcurcsis  of  the  Transversalis ;  and  thene.  joining  again  at  its 
inner  border,  are  inserted  into  the  linea  alba.  This  arrangement  of  the  fafteite 
exists  along  the  upper  three-fourths  of  the  muscle :  at  the  eominenceiuent  of  the 
lower  fourth  the  posterior  wall  of  the  sheath  terminate:*  in  u  tliin  curved  margin, 
th'  aemiiiautr  fold  of  DnujluH^  the  concjivity  of  whioli  hxiks  downward  toward  the 
pubes,  the  aponeuro.ses  of  all  three  muscles  pjissing  in  front  of  the  Keetus  without 
any  separation.  The  Rectus  muscle,  in  the  situation  where  its  sheath  is  deficient, 
is  separated  from  the  peritoneum  by  the  trans vei-sal is  fascia. 

The  Pyramidalis  is  a  small  muscle,  triangular  in  shape,  placed  at  the  lower 
part  of  the  abdomen  in  front  of  the  Rectus,  and  contained  in  the  same  sheath  with 
that  muscle.  It  arises  by  tendinous  fibres  from  the  front  of  the  os  pubis  and  the 
anterior  pubic  ligameut ;  the  ileshy  portion  of  the  muscle  parses  upward,  diminish- 
ing in  size  as  it  ascends,  and  terminates  by  a  pointed  extremity,  which  is  inserted 
into  the  linea  alba  midway  between  the  umbilicus  and  the  os  pubis.  This  muscle  is 
aometimes  found  wnnting  on  one  or  both  sides  :  the  lower  end  of  the  Rectus  then 
becomes  proportionately  increased  in  size.  Occasionally  it  has  been  found  double 
on  one  side,  or  the  muscles  of  the  two  sides  are  of  unequal  size.  Sometimes  its 
length  exceeds  what  is  staled  above. 

The  QuadratiXB  lumbomm  (Fig.  301,  p.  407)  is  situated  in  the  lumbar  region; 
it  is  irregularly  quadrilateral  in  sha|>c,  broader  below  than  above,  and  con.sists  of  two 
portions.  One  jiortiou  arises  by  aponeurotic  fibres  from  the  ilio-iumbar  ligament  and 
the  adjacent  portion  of  the  crest  of  the  ilium  for  ahout  two  inches,  an4l  is  iupertetl 
into  the  lower  border  of  the  last  rib  about  half  its  length,  and  by  four  small  ten- 
dons into  the  apices  of  the  transverse  processes  of  the  four  upper  lumbar  vertebrse. 
The  other  portion  of  the  muscle,  situated  in  front  of  the  preceding,  nriseji  from  the 
upper  border  of  the  transverse  processes  of  the  third,  fourth,  and  fifth  luiubur  ver- 
tebme,  and  is  inserted  into  the  lower  margin  of  the  last  rib.  This  portion  is  not 
always  found.  The  Quadratus  lumborum  is  contained  in  a  sheath  fonned  by  the 
anterior  and  middle  lamellae  of  the  aponeurasis  of  origin  of  the  Transversal  is. 

Relation.-^. — Its  anterior  surface  (or  rather  the  fascia  which  covers  its  anterior 
surface)  is  in  relation  with  the  colon,  the  kidney,  the  pso:ts  muscle,  and  the  dia- 
phragm. Its  posterior  surface  is  in  relation  with  the  middle  lamella  of  the  lum- 
bar fascia,  which  separates  it  from  the  Erector  spinje.  The  Quadratus  lumborum 
extends,  however,  beyond  the  outer  border  of  the  Erector  spina?.  [The  relations 
of  the  Quadratus  should  be  carefully  studied,  in  view  of  the  now  frequent  o|)era- 
tions  in  this  region  on  the  colon  and  the  kidney.] 

Nekves. — The  abilominal  muscles  are  supplied  by  the  lower  intercostal,  ilio- 
hypogastric,  and  ilio-inguinal  nerves.  The  Quadratus  lumborum  i-eceives  filaments 
from  the  anterior  branches  of  the  lumhar  nerves. 

In  the  description  of  the  abdominal  muf^cles  mention  has  frequently  been  made 
of  the  linea  alba,  lineai  semilunares,  and  liueie  transversje:  when  the  dissection  of 
the  muscles  is  conqileted  these  structures  shotdd  be  examine*!. 

The  Linea  alba  is  a  tendinous  rapbd  or  cord  seen  along  the  middle  line  of  the 
abdomen,  extending  from  the  cnsifonu  ciU'tilii;^e  to  the  piihes.  It  is  placed  between 
the  inner  borders  of  the  Recti  muscles,  and  is  formed  by  the  blending  of  the  apo- 
neuroses of  the  Oblique  and  Trans versalis  muscles.  It  is  narrow  below,  corro- 
sponding  to  the  narrow  interval  existing  between  the  Recti,  but  broader  above,  as 
these  muscles  diverge  from  one  another  in  their  ascent,  beoominu  of  considerable 
breadth  after  great  distension  of  the  fibdomen  fr<un  pregnancy  or  ascites.  It  pre- 
sents numerous  a[H?rtures  for  the  passage  of  vessels  and  nerves;  the  largest  of  these 
is  the  Umbilicus,  which  in  the  foetus  transmits  the  umbilical  vessels,  but  in  the 
adult  is  obliterated,  the  cicatrix  being  stronger  than  the  neighboring  parts;  hence 
umbilical  hernia  occurs  in  the  adult  near  the  umbilicus,  whilst  in  the  foetus  it  occurs 
cU  the  umbilicus.  [The  difference  in  the  umbilicus  in  the  two  sexes  is  marked:  in 
men  it  is  small  and  narrow,  in  women  wide  and  deep,  irrespective  of  pregnancy. 
The  best  antique  statues  make  the  distinction  accurately.     At  the  umbilicus  all  the 
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stmctures  of  the  belly-wall  are  united.  Hence  when  in  laparotomy  any  doal>t  exists 
as  to  whether  the  pcritonenl  cavity  has  been  ononod,  try  to  sweep  the  finger  under 
the  umbilicus.  If  it  pa^wett  frwly  under  it  (after  breaking  up  any  ndhoiiions  that 
may  exist),  the  belly-cavity  is  ope ni*d ;  if  uot,  the  fin^ier  is  })etween  two  layer's  of 
the  belly-wall.]  Tlie  linea  alba  is  in  relation  in  front  with  the  integttuient,  to  which 
it  is  adherent,  especially  at  the  umbilicus ;  behind,  it  is  sejmrated  from  the  perito- 
neum by  the  trunsversalis  fascia;  and  below,  by  the  urachus  and  ihe  bladder  when 
tliat  organ  i.-*  distended. 

The  Lineee  semilunares  are  two  curved  tendinous  lines  placed  one  on  each  side 
of  the  linea  alba.  Each  corresponds  with  the  outer  border  of  (lie  Heclus  muscle, 
extends  from  the  cartilage  of  the  eighth  rib  to  the  pubes,  and  is  fi^nned  by  the  apo- 
neurosis of  the  internal  oblique  at  its  point  of  division  to  enclose  the  Rectus,  whero 
it  is  reinforced  in  fmnt  and  behind  by  the  External  oblique  and  Transversalis. 

The  LinesB  trajasversae  are  three  or  four  narrow  tranjtverse  lines  which  intersect 
the  Rectus  muscle,  as  already  mentioned;  they  connect  the  lineas  semilunares  with 
the  linea  alba. 

Actions. — The  abdominal  muscles  perform  a  threefold  action  : 

When  the  pelvis  and  thorax  are  fixed  they  compress  the  abd(»minal  viscera  by 
constricting  the  cavity  of  the  abdomen,  in  which  action  they  are  materially  assisted 
by  the  descent  of  the  diaphragm.  By  these  means  [in  part]  the  f«etns  is  expelled 
from  the  uterus,  the  feces  from  the  rectum,  the  urine  from  the  bladder,  and  the  con- 
tcnta  of  the  stomach  in  vomiting. 

If  the  pelvis  and  gpine  are  fixed,  these  muscles  compress  the  lower  part  of  the 
thorax  [and  push  up  the  diaphragm  by  c(»mpressing  the  viscera],  materially  assist- 
ing expiration.  If  the  pelvis  alone  is  fixed,  the  thorax  is  bent  directly  forward 
when  the  muscles  of  both  sides  act,  or  to  either  side  when  those  of  one  side  act  alone, 
rotatitm  of  the  trunk  nt  the  same  time  taking  place  toward  the  opposite  side. 

If  the  tlionix  is  fixt^l,  these  nmseh^s,  nesting  together,  draw  the  pelvis  [forward 
and]  upward,  ns  in  climbing;  or,  acting  singly,  they  draw  ihc  pelvis  iijiward  and 
rotate  the  vertebral  column  to  one  side  or  the  other.  The  Recti  muscles,  acting 
from  below,  dejtress  the  thorax,  and  consequently  flex  the  vertebral  column ;  when 
acting  from  above,  they  flex  the  pelvis  upon  the  vertebral  column.  The  Pyraraidalea 
are  lensoi-s  of  the  linea  alba. 

The  Quadratus  lumbonim  by  the  portion  inserted  into  the  last  rib  draws  down 
and  lixes  that  bone,  acting  thereby  as  a  mus^cle  of  furced  expiration,  but  at  the  name 
time,  by  fixing  the  last  rib,  it  opposes  the  tendency  of  the  diaphragm  to  draw  it 
opwjLrd,  and  thus  it  becomes  an  iL^«istant  to  inspiration:  by  the  portion  inserted 
into  the  lumbar  vertebrae  it  draws  the  spine  toward  the  ilium,  and  thus  inclines  the 
trunk  toward  its  own  side;  or,  if  the  thorax  and  spine  be  fixed,  it  may  act  ujnui  the 
pelvis,  raising  it  toward  its  own  side  when  only  one  muscle  is  put  in  action;  and 
when  both   muscles  act  t<tgether,  either  from  below  or  above,  they  flex  the  trunk. 

[Several  different  actions  will  show  these  mu.^cles  well  in  the  model.  Folding  the 
arras  behind  the  back  or  placing  them  akimbo,  and  then  bending  backward,  show 
the  External  oblique.  Lying  fiat  on  the  back  and  raising  the  head  and  shoulders 
a  few  inches  will  best  show  the  Rectus  and  its  lineic  transversie.  It  is  well  that  the 
different  outline  of  the  belly  in  the  two  sexes  be  noted.  In  the  male  the  antprior 
line  is  in  general  a  nearly  uniform  curve  from  the  stenium  to  the  pubes,  slightly 
more  marked  below  the  navel.  In  women  above  the  navel  it  is  almost  a  straight 
line,  but  below  it   the  anterior  curve  is  very  marked.] 


Muscles  and  FAscLffl  of  the  Thorax. 

The  muscles  exclusively  connected  with  the  bones  in  this  region  are  few  in  num- 
ber.    They  are  the 


Intereostales  extemi. 
Intereostales  interni. 


Levatores  costarum. 


Infracostales. 
Triangularis  stenii. 
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Intercostal  Faaciee. — A  tliiii  Ijut  firm  layer  of  fascia  covcra  the  outor  surface  of 
the  £xteriia1  intercontal  antl  the  inner  surfiice  of  the  Internul  intermstal  muscles, 
and  a  thir*!  layer,  more  delicate,  is  interposed  hetweeii  the  two  planes  of  luusc-ular 
fibres.  These  are  the  intercofltal  fancia? :  tliey  are  hest  marked  in  those  siltiatiom^ 
where  the  muscniar  fibres  are  deficient,  a.s  between  the  External  intereoHtal  niuKclos 
and  Htcrnum  in  front,  and  between  the  Internal  intercotttnlH  and  s[iine  behind. 

The  Intercostal  Muscles  (Fig.  312,  p.  431)  are  two  thin  planes  of  muMonlar  and 
tendinous  structure  placed  one  over  the  other,  fillin;^  up  llic  inlerco:?tal  spaces,  and 
being  directed  obliquely  between  the  margins  of  the  adjacent  ribs.  They  have 
received  the  name  ^'external"  and  '*  internal,"  from  the  position  they  bear  to  one 
another.  The  Intercostal  muscles  con-sist  of  niuscuhir  utid  lendimms  fibres,  the 
latter   beinj:  hmi^er  and   more  numerous  than  the  former:  hence  the  wallji  <»f  the 

~  •7' 

intercostal  .spaces  possess  very  considerable  strength,  to  which  the  crostiing  of  the 
muscular  fibre.-i  nmierially  contributes. 

The  External  interoostals  are  eleven  in  number  on  each  side,  bcinj^  attached 
to  the  adjacent  margins  of  each  pair  of  ribs,  and  extending  from  the  tubercles  of 
the  ribs  behind  to  the  commencement  of  the  cartilages  of  tlie  ribs  in  front,  where 
they  terminate  in  a  thin  membranous  aponeurosis  which  is  continued  f(*rward  to  the 
sternum.  They  arise  from  the  outer  lip  of  the  groove  on  the  lower  l>i>nler  of  each 
rib,  and  are  inserted  into  the  upper  border  of  the  rib  i)elow.  In  the  two  lowest 
spaces  they  extend  to  the  end  of  the  cartilages.  Their  fibres  are  directed  obliquely 
downward  and  forwani,  in  a  similar  direction  with  those  of  the  External  oblique 
muscle.     They  are  thicker  than  the  Internal  intercostals. 

Rklattons. — By  their  outt'r  »urface  witli  the  muscles  wliich  immeiliati'ly  invent 
the  chest — viz.  the  Pectoi*alis  major  and  minor,  Seri*atus  mairnus.  Jind  Khomboideus 
major,  Serratus  posticus  superior  and  inferior,  Scalenus  posticus,  Sacro-himbalis, 
Longissimus  dorsi,  Cervicalis  ascendens,  Tmnsversalis  colli.  Levatores  costariim, 
and  the  Obliquus  externus  abdominis;  by  their  internal  mirfare  with  a  thin  layer 
of  fa.scia  which  separatos  them  from  the  intercostal  vessels  and  nervo  and  the  Inter- 
nal intercftstal  muscles,  and  liehind  from  the  pleura. 

The  Internal  intercostals,  also  eleven  in  number  on  each  side,  are  place<l  on 
the  inner  surface  of  the  preci'ding.  commencing  anlenorly  at  the  sternum  in  the 
interspaces  between  the  cartilages  of  the  true  ribs,  and  from  the  anterior  extremitiee 
of  the  cartihiges  of  the  false  ribs.  Thev  extend  backward  as  far  tin  the  angles  of 
the  ribs,  whence  ihey  are  continued  to  the  vertebral  column  by  a  thin  a|H)neurosi8. 
They  arise  from  the  inner  lip  of  the  gi*oove  on  the  lower  border  of  each  rib.  a^  well 
a»  from  the  corresptinding  costal  cartilage,  and  are  inserted  into  tlie  upper  bonier  of 
the  rib  below.  Their  fibres  are  directed  obliquely  downward  and  biK'kward,  decua- 
saiing  with  the  fibres  of  the  preceding. 

Relations. — By  their  eutermjl  surface  with  the  External  intercosials  and  the 
intercostal  vessels  and  nerves ;  by  their  ititcntal  surfat^f  with  the  pleura  costalis, 
Triangidaris  sterni,  and  Diaphnigm. 

The  InA*aco6tale8  (subcostales)  consist  of  muscular  and  aponeurotic  fasciculi 
which  vary  in  number  und  length  ;  they  arise  from  the  inner  surface  of  one  rib.  and 
are  inserted  into  the  inner  surface  of  tlie  first,  second,  or  third  rib  below.  Their 
direction  is  most  usually  oblique,  like  the  Internal  intercostals.  They  ore  most 
fretjuont  between  the  lower  ribs.  « 

The  Triangularis  stemi  is  a  thin  plane  of  muscular  and  tendinous  fibres  situ- 
ated upon  the  inner  wall  nf  the  front  id'  the  chest.  It  arises  from  the  lower  part  of 
the  side  of  the  sternum,  from  the  inner  surface  of  the  ensiform  cartilage,  and  fr<«u 
the  sternal  ends  of  the  costal  cartilages  of  the  three  or  four  lower  true  ribs.  Itfi 
fibres  diverge  upward  and  outwanl,  to  be  inserted  by  fleshy  digit:itions  into  the  lower 
border  and  inner  surfa<*es  of  the  costal  (cartilages  of  the  setNind,  third,  fourth,  and 
fifth  ribs.  The  lowest  fibres  of  this  muscle  are  horizontal  in  their  direction,  and  are 
continuous  with  those  of  the  Transversalis;  those  which  succeed  are  oblique,  whilst 
the  superior  fibres  are  almost  vertical.  This  muscle  varies  much  in  its  attachment, 
not  only  in  different  bodies,  but  on  opposite  sides  of  the  same  body. 
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Relations. — //•  front  with  the  sternum^  ensifonn  cartilage,  costal  cartilages. 
Internal  iiUcrooHtal  inuselejf,  and  internal  mammary  vcBsels ;  behind  with  the  ploura, 
pericarfliuiii.  and  anterior  mediastinum. 

The  Levatorea  costamm  (Fig.  301,  p.  407),  twelve  in  number  on  each  »ide, 
are  small  tendinous  and  fleshy  bundles  which  arise  from  the  extremities  of  the  trans- 
verse processes  of  the  seventh  cervical  and  eleven  upper  d(>rsftl  vertebne.,  and,  iuuhh- 
m^  oblitjuely  downward  and  outward,  are  inserted  into  the  ui)per  rough  surface  of 
the  rib  below  them,  between  the  tiibei*cle  and  the  angle.  That  for  the  first  rib 
arises  from  the  imnBverse  proc^*M  of  the  last  cervical  vertebra,  and  that  for  the  list 
from  the  eleventh  dorsal.  The  Infenor  levatorea  divide  into  two  fasciculi,  one  of 
which  is  inserte<l  as  above  described;  the  other  fasciculus  passes  down  to  the  8econ<l 
rib  below  it.*?  origin :  thus  each  of  the  lower  ribs  receives  fibres  from  the  transverse 
processes  of  two  vertebne. 

Nekves. — Tlie  nmscles  of  thia  group  are  auj>p1ied  by  the  intercostal  nerves. 

Actions. — The  Intcrcostals  are  the  chief  a;?en(s  in  the  m(tvenient  of  the  ribs  in 
onlinaiy  respiration.  The  Externnl  intercostaln  raise  the  ribs,  especinlly  their  foro 
part,  and  so  increase  the  capacity  of  the  chest  from  before  backward;  at  the  same 
lime  they  evert  their  lower  borders,  and  so  enlarge  the  thoracic  cavity  transversely. 
The  Internal  intercostals  at  the  side  of  the  thomx  depress  the  ribs  and  invert  their 
lower  borders,  and  so  diminish  the  thoracic  cavity;  but  at  the  fore  part  of  the  chest 
these  muscles  a^iet  the  External  intercostala  in  raising  the  cartilages.'  The  I^va- 
tores  costanim  assist  the  External  intcrcostals  in  raising  the  ribs.  The  Triangularia 
Btcmi  draws  down  the  costal  cartilages;  it  is  therefore  an  expiratory  muscle.  [From 
experiments  by  the  American  Editor  upon  a  criminal  executed  by  hanging '(TV*??**. 
iJoU.  Phyn.  Phthi..  Third  Series,  vol.  i.,  1875,  p.  t^7).  the  conclusion  wits  re:iehed 
that  the  Externnl  intcrcostals  were  muscles  of  expiration,  as  they  pulletl  the  ribs 
down,  while  the  Internal  intcrcostals  pulled  llie  ribs  up,  and  were  muscles  of  inspi- 
ration.] 

Muscles  of  Itispiration  and  Expiration. — The  muscles  which  assist  the  action 
of  the  Diaphragm  in  onlinary  tran(|uil  inspiration  are  the  lutercostals  and  the  Leva- 
tores  costjinmi,  as  above  state*!,  and  the  Scaleni.  When  the  need  for  more  forcible 
action  exists  the  shoulders  and  the  base  of  the  sc^ipula  are  fixe<i.  and  then  the  pow- 
erful muscles  of  forced  inspinition  come  into  play :  the  chief  of  these  are  the  Tni- 
pc'/ius,  the  Pectoralis  minor,  the  Serratus  posticus  superior  and  inferior,  and  the 
Rhomboidei.  The  lower  fibres  of  the  Serratus  magnus  may  possiblv  assist  sliglitly 
in  dilating  the  chest  by  raising  and  everting  the  ribs.  The  Sterno-mastoid  also, 
when  the  head  is  fixe<l,  assists  in  forced  inspiration  by  drawing  up  the  sternum  and 
by  fixing  the  clavicle,  and  thus  afibrding  a  fixed  point  for  the  action  of  the  muscles 
of  the  chest. 

The  onhnary  action  of  expiration  is  hardly  effected  by  muscular  force,  but 
results  from  a  return  of  the  walls  of  the  thorax  to  a  condition  of  rest,  owing  to 
their  own  elasticity  and  to  that  of  the  lungs.  Forced  expirat^:)ry  actions  are  per- 
fonne*!  mainly  by  the  flat  muscles  (Obliqui  and  Transversidis)  iif  the  abdomen, 
assisted  also  by  the  Rectus.  Other  muscles  of  forced  expiration  are  the  Interiml 
intcrcostals  and  Trinngularis  sterni  (as  above  mentioned),  the  Quadratus  lumboruni, 
and  the  Sncro-lumbalis. 

*  The  view  of  the  action  of  the  Interf?osta]  muscles  given  in  the  text  is  that  which  is  taught  by 

Hutchimwin  (  OW.  of  Anal,  and  Phy.t.,  art.  "'  Thorax  "  1,  nnd  is  tisiiaUy  adopted  in  our  sohools.  It  is, 
however,  mucli  (lisiniteH.  HaniberFCer  Ivelieveil  thai  the  External  intercostaU  aci  as  elevators  of  ihe 
riba  or  mnsolcfi  of  inspiration,  while  the  Internal  art  in  expiration.  HuDcr  lan|;ht  that  both  !iet»  of 
ruuM>1cs  art  in  common — viz.  ns  niiiwlw!  of  inKpirntinn  ;  and  this  view  is  adopted  by  many  of  the  beat 
anatomists  of  the  Continent,  and  apfiears  BUpporte*!  Iiy  many  ottservatinns  made  on  the  human  t»ul»ject 
under  various  eondilinn<t  i»f  (liM>iui«>,  and  on  living  uniinaU  in  wliom  the  mi)s<^-le!!i  have  lieen  exposed 
under  chloroforro.  The  render  may  (imituU  an  intereHting  pii|ffr  hy  Dr.  CUdand  in  the  J(Mirmi/  of 
AnaU  nmf  f'Aj/jt.,  No.  II.,  May,  1H67,  p.  20i>,  "<)m  tlie  IIuiehiuMmian  Theory  uf  ilie  Action  of  llie 
Intercostal  M»iselc«,"  who  refers  also  to  Henle,  Ltist-hka,  Bnd»;e.  and  Banniler.  "  Ol>**rvalion8  on  the 
Actions  of  the  Intercostal  Muscles,"  Krlongen,  1860  (in  New  Syd,  Soc^b  Year-Boott  for  1661,  p.  69j. 
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Diaphragmatic  Region. 

Diapbrugm. 

The  DiaphragTii  ijitdippa^fia,  a  partition-wjiil)(Fig.  307)  is  a  thin  imisculo-fibroua 
septum  pUu-ed  ohiii|uely  at  tbu  junction  of  the  upper  with  the  midJle  thinl  of  the 
trunk,  and  tfcpard-tint;;  the  thorax  from  the  abdomen,  forming  the  (loor  of  the  former 
cavity  and  the  roof  of  the  latter.  It  is  elliptical,  its  longest  diameter  being  from 
side  to  side,  somewhat  fan-shaped,  the  broiid  elliptical  portion  being  horizontal;  the 
narrow  part,  which  repreat-nt-s  tlie  handle  of  the  fan,  vertical  and  joined  at  right 

Fro.  307. 


''^i^^TO ,  r«rt.^"^ 
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The  DUiihrayiu,  tiivlfr  Murfitc4>. 


angles  to  the  former.  It  is  from  this  circumstance  that  some  anatomists  describe  it 
ftS  consisting  of  two  ptirtions.  the  up|>er  or  great  muscle  uf  tlie  l)i:i|thragtu,  and  the 
lower  or  h.Mser  muscle.  It  arises  from  the  whole  of  rhe  intemai  circniurereiice  of 
the  thorax,  being  attached  In  front  by  tleshy  fibres  (o  the  ensiform  cartilage;  on 
either  side,  to  the  inner  surface  of  the  cartdages  and  bony  portions  of  the  six  or 
seven  inferior  ribs,  interdigitating  with  the  Tnmsversalis;  and  behind,  to  two  apo- 
neurotic archea  named  the  I ttjattwn turn  arcuatum  fxtt^mum  and  intf^mum  and  to  the 
lumbar  vertebne.  The  fibres  from  thetfe  sources  vary  in  length  ;  those  arising  from 
the  onsifonu  appendix  are  very  short  and  occasionally  aponeurotic  :  those  from  the 
ligamonta  arcuata.  and  more  especially  those  fiom  the  ribs  iit  the  side  of  the  chest, 
are  longer,  describe  well-marked  curves  as  they  ascend,  and  finally  converge  to  be 
inserted  into  the  circumference  of  the  central  tendon.  Between  the  sides  of  the 
muscular  slip  from  the  ensiform  appendix  and  the  cartilages  of  the  adjoining  ril>8 
the  fibres  of  the  Diaphragm  are  deficient,  the  interval  being  filled  by  areolar  tissue, 
covered  on  the  thora^c  side  by  the  pleune;  on  the  abdominal,  by  the  peritoneum. 
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CoTcma]  Section  of  the  Trttnk,  at  the  eud  of  Ibe  tn-elftb  rib  (bU  the  ribs  except  tbe  last  ahnvt  Id  sectiouf. 


1.  Trachea  at  lU  blfuivatlon ; 

2,  Posterior  wall  u(  pt-rlirarrilum  and  tlie  pulmonary 

veini; 
9,  Interior  vena  »ra  ajs  tl  parses  through  the  dla- 


phra^cni  Itbo  dluphraxin  U  *evu  poaaing ubUquely 
iihiivr  rhr  ntuniach  and  llverj; 


M*  coloo  ( UaolcJ.] 


This  is  consofiuently  a  weak  point,  ami  a  portion 
of  the  contents  of  tiie  abiloiueii  may  protrude  into 
the  chest,  forminj^  phrenic  ordiaphrajruiatic  hernia, 
or  a  collection  of  pus  in  the  ine<l!ai4tmuni  may  de- 
8ceml  through  it,  so  as  to  point  at  the  epigastrium. 

The  figavwntuni  arcuatum  intenniin  is  u  ten- 
diuouti  arch,  thrown  across  the  upper  imrt  of  the 
Pdotts  magnus  muscle  on  each  side  of  the  spine. 
It  is  conne<'te<l  by  one  end  to  the  other  side  of 
the  bo<iy  of  the  first,  and  occasionally  the  second, 
lumbar  vertebrte,  being  continuous  with  the  outer 
side  of  the  tendon  of  the  corresponding  cms ;  and 
by  the  other  end  to  the  front  of  the  transverse 
process  of  the  8e«*ond  lumbar  vertebra. 

The  lufameuUnn  areuntum  fxterfium  is  athick- 
ened  upjH'r  martrin  of  the  anterior  lamella  of  the 
transversalis  aponeurosis ;  it  arches  across  the  up- 
per part  of  the  Quadratus  lumborum,  being  at- 
tached by  one  extremity  to  the  front  of  the  trans- 
verse process  of  the  si^'ond  lumbar  vertebra,  and 
by  the  other  to  the  apex  and  lower  margin  of  the 
last  rib. 


[Fio 


SafiUtal  Section  of  Ihe  Trunk,  at  the  border 
of  I  -    "  -     - 


of  the  right  tecoud  rib:  d,  the  diaphragm 
■Ieule<.f 
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To  the  spine  the  Diaphragm  is  connected  by  two  crum,  which  are  situated  on 
the  bodies  of  the  hirabar  vertebrre  on  each  side  of  the  aortii.  The  crura  at  their 
origin  are  tendinous  in  stnjcture,  the  right  cms,  hirger  and  longer  than  the  left, 
arising  from  the  anterior  surface  of  the  bodies  and  intervertebral  suhetances  of  the 
Becond,  third,  and  fourth  lumbar  vertebrae;  the  left,  from  the  second  and  third, 
both  blending  with  the  anterior  common  ligament  of  the  spine.  A  tendinous  arch 
it*  thrown  across  the  front  of  tlio  vertebral  cohimn  from  the  tendon  of  one  eras  to 
that  of  the  other,  beneath  which  pass  the  aorta,  vena  azygos  major,  and  thoracic 
duct.  The  tendons  tenuinate  in  two  large  ile.«hy  bellie*,  which,  with  the  tendinous 
portions  above  alluded  to,  are  called  the  erura,  or  pillars  of  fhf  diaohragm.  The 
outer  fiu-^ciculi  fif  the  two  crura  are  directed  upward  and  outward  to  the  central  ten- 
don ;  but  the  inner  fasciculi  decussate  in  front  of  the  a<irta,  and  then  diverge,  so  as 
to  surround  the  rpsophagus  before  ending  in  the  central  tendon.  The  anterior  and 
larger  of  tbe»«e  fasciculi  is  fonned  by  the  right  eras. 

^he  Central  ov  Cordtfurm  Tendon  of  the  Diaphragm  i»  a  tliin  but  strong  ten- 
dinous aponeurosis  situated  at  the  centre  of  the  vault  formed  by  the  muscle,  imme- 
diately below  the  pericardium,  with  which  its  circumference  is  blended.  It  ia 
shaped  somewhat  like  a  trefoil  leaf,  consisting  of  three  divisions  or  leatlels,  sepa- 
raleil  from  one  another  by  slight  indentatious.  The  right  leallet  is  the  largest,  the 
middle  one,  directed  toward  the  ensiform  cartilage,  the  ne.xt  in  size,  and  the  left  the 
smallest.  In  structure  the  tendon  is  compose*!  of  several  planes  of  fibres,  which 
intersect  one  another  at  various  angles  and  unite  into  straight  or  curved  bundles — 
an  arrangement  which  affonls  it  additional  strength. 

The</y(f«4\v*^^"'^*^^<^*^^*'th  the  Diaphragm  are  three  large  and  several  smaller  aper- 
tures.    The  former  are  the  a4triic,  the  oesophageal,  and  the  opening  for  the  vena  cava. 

The  (lorttf^  openituf  is  tlie  lowest  and  the  most  f>osterior  of  the  three  large  aper- 
tures connected  with  this  muscle.  It  is  situated  in  the  middle  line,  immediately  in 
front  of  the  bodies  of  the  vertebne,  and  is  therefore  behind  the  Diaphragm,  not  in 
it.  It  is  an  osseo-aponeurotic  aperture  formed  by  a  tendinous  arch  thrown  across 
the  front  of  the  bodies  of  the  vertebrae,  fmm  the  crus  on  one  side  to  that  on  the 
other,  an<l  transmits  the  aorta,  vena  azygos  major,  thoracic  duct,  and  occasionally 
the  left  symjiaihetic  nerve. 

The  ivsophatfeal  opening^  elliptical  in  fonn,  muscular  in  structure,  and  forme<i  by 
the  two  crura,  is  placed  above,  and  at  the  same  time  anterior  and  a  little  to  the  left 
of,  the  preceding.  It  transmits  the  oesophagus  and  pueumogastric  nerves.  The 
anterior  margin  of  this  aperture  is  occasionally  tendinous,  being  formed  by  the  mar- 
gin of  the  central  tendon. 

The  opening  for  the  vena  cava  [ftfratnen  qnadratum)  is  the  highest;  it  is  quad- 
rilateral HI  form,  tendinous  in  structure,  and  placed  at  the  junction  of  the  right  and 
middle  leaflets  of  the  central  tendon,  its  margins  being  bounded  by  four  bundles  of 
tendinous  fibres  which  meet  at  right  angles. 

The  right  cnus  transmits  the  sympathetic  and  the  greater  and  lesser  splanchnic 
nerves  of  the  right  side ;  the  Irff  crm,  the  greater  and  lesser  splanchnic  nerves  of 
the  left  side  and  the  vena  azygf)s  minor. 

The  A^erotis  Membranes  in  relation  with  the  Diajihragm  are  four  in  number, 
three  lining  its  u[iper  or  thoracic  surface,  one  its  abdominal.  The  three  serous 
membranes  on  its  upper  surface  are  the  pleura  on  either  side,  and  the  serous  layer 
of  the  periea.rdium,  which  covere  the  middle  portion  of  the  tendinous  centre.  I'he 
serous  membrane  covering  its  under  surfiu*e  is  a  portion  of  the  general  peritoneal 
membrane  of  the  abdominal   cavity. 

The  Diaphragm  is  arched,  being  <*onvex  toward  the  chest  and  c<mcttve  to  the 
abdomen.  The  right  portion  forms  a  complete  arch  from  before  ba<rkward,  being 
accurately  moulded  over  the  couve.x  surface  of  the  liver  and  having  resting  upon  it 
the  concave  ba«e  of  the  right  lung.  The  left  portion  is  arched  from  before  back- 
ward in  a  similar  manner,  but  the  arch  is  narrower  in  front,  being  encroached  uprtn 
by  the  pericardium,  and  lower  than  the  right  at  its  summit  by  about  three-quarters  of 
an  inch.     It  supports  the  base  of  the  left  lung,  and  covers  the  great  end  of  the  stomach. 
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the  Rploen,  and  left  kidney.  At  its  circumference  the  Diaphragm  is  higher  in  the 
mesial  line  of  the  bmly  than  at  either  eide ;  but  in  the  middle  of  the  thorax  the  cen- 
tral iwrtion,  which  snpfxirtH  the  heart,  is  on  a  lower  level  than  the  two  lateral  portions. 

Ihe  height  of  the  Dinphraj^m  is  t'onstiinilv  varyinjj  during  respiration,  t!ie  mus- 
cle being  carried  upward  or  downward  from  the  average  level:  \ts  height  sIho  varies 
according  to  the  degree  of  distension  of  the  Htomach  and  intentines  and  the  size  of 
the  liver.  After  a  forced  expiration  the  right  arch  i?  on  a  level  in  fr»;»nl  with  the 
f<»urth  co8tal  cartilagr,  at  the  side  with  tlie  fifth,  sixth,  and  seventh  ribs,  and  behind 
with  the  eighth  rib.  the  left  arch  being  usually  from  one  to  two  ribs'  breadth  below 
the  level  of  the  right  one.  In  a  forced  inspiration  it  de*icends  from  one  to  two 
inches;  it**  slope  would  ihtrn  be  represented  by  a  line  <lrnwn  from  the  enaiform  car- 
tilage toward  the  tenth  rib. 

Nervk?. — The  Diaphragm  is  supplie*)  by  the  phrenic  nerves  and  phrenic  plexus 
of  the  sympathetic. 

Actions. — The  Diaphragm  is  the  principal  muscle  of  inspiration.  When  in  a 
condition  of  rest  the  muscle  present^!  a  concave^  domed  surface  toward  the  abdomen  ; 
when  it  contracts,  this  dome  becomes  niueh  flatter,  and  as  a  consequence  the  level 
of  the  door  of  the  chest  is  lowered,  and  therefore  the  vertical  diameter  of  the  tho- 
racic cavity  increji.sed.  while  the  abdominal  cavity  is  encroached  upon  and  the  abdom- 
inal viscera  pushed  down,  so  as  to  cause  a  projection  of  the  flaccid  abdominal 
wall.  [In  inspinition  also,  owing  to  the  partial  fi.xatiou  of  the  central  tendon, 
partly  by  its  attachment  to  the  pericardium,  and  partly  by  its  finding  a  point 
dappui  on  the  abdominal  viscera,  contraction  of  the  Diaphragm  causes  elevation 
of  the  lower  ribs  and  their  displacement  externally,  thus  widening  the  chest  later- 
ally. Inspiration  causes  always  a  tendency  to  a  vacuum  in  the  chest,  and  so  pro- 
duces an  inrush  of  air  by  the  windpi[>e.  and  of  blood  through  the  veins — an  effect 
which  is  reversed  in  expiration.]  When  at  the  end  of  inspiration  the  Diaphragm 
relaxes,  the  abdominal  walls  return  to  their  natural  position ;  they  therefore  push 
np  the  viscera  again,  and  these,  pressing  on  the  Diaphragm,  cause  it  to  resume  its 
ordinary  position  of  rest. 

In  all  expulsive  acts  the  Diaphj-agm  is  called  into  action  to  give  additional  power 
to  each  expulsive  eflTort.  Thus,  before  sneezing,  coughing,  laughing,  and  cr^'ing, 
before  vomiting,  previous  to  the  expulsion  of  the  urine  and  feces  or  of  the  foetus 
from  the  womb,  a  deep  inspiration  takes  place.^ 


MUSCLES   AND    PASCLffi    OF   THE    UPPER   EXTREMITY. 

The  Museltjs  of  the  Upper  Extremity  are  divisible  into  groups,  corresponding 
with  the  different  regions  of  the  limb : 


Of  TtiE  Shoulder. 
Antn-ior  Thoracic  Region. 
Pectoralis  major. 
Pectoralis  minor. 
BubclaviiLH. 

Lateral  Tkoracir  Rerfimi. 
Serratus  magnum. 

Acromial  Itegion, 
Deltoid. 

AnUri/ir  Srayulnr  Region, 

Subscapularis. 


Posterior  Scapular  Region, 
Supraspinatus. 

Infraspinatus. 
Teres  minor. 
Teres  major. 

Of  thr  Arm. 

Anterior  TInweral  Region, 
Coraco-brachialis. 
Biceps. 
Brachialis  auticos. 

Posterior  Humeral  Region. 
Triceps. 

Subaneoneus. 


'  For  A  drtiiil«il  tleiKripLion  of  Ihe  peneml  relalions  of  the  Oiaphragni  and  iu  action  refer  lo  Dr. 
Bibton's  Mediatl  Anoiomy. 
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Op  the  Forearm. 
Anterior  Brachial  Region, 

Pronator  radii  teres. 
Flexor  carpi  rudialis. 
Palmnris  longir^. 
Flexor  carpi  ulnaris. 
Flexor  Huljliiuin  digitoruni. 
Flexor  profundus  digitorum. 
Flexor  loiigus  [)oliici8. 
Pronator  tpiadratus. 


Radial  Region. 

Supinator  longus. 

Extensor  carpi  radial  is  longior. 

Extensor  carj)i  radialis  brevior. 


Posterior  Brachial  Region. 

Extensor  communis  digitorura. 
Extensor  minimi  digiti. 
Extensor  carpi  ulnaris. 
Anconeus. 


X 


Supinator  brevis. 
a.fc-     Extensor  ossis  uietacarpi  pollicis. 
%  J*'  Extensor  priuii  interno<lii  poUicia. 

Extensorsecundi  internodii  pollicis. 

Extensor  indicia. 

Of  the  Hand. 
•   Radial  Region* 
Abductor  pollicis. 

Flexor  ossis  raetaraqn  pollicis  (opponens). 
Flexor  brevis  [Mtllicis. 
Adductor  pollicis. 

Uln-ar  Region* 
Palnmris  brevis. 
Abductor  minimi  digiti. 
Flexor  brevis  minimi  digiti. 
Flexor  ossis  metacarpi  minimi  digiti  (op- 
ponens). 

Palmar  Region. 
Lumbricales. 
Intorossoi  jinlmares. 
Interos.sei  dorsales. 


Fm.  310. 


SHOULDER  U   ARM 


Diaaeetion  of  Peetaral  Rfgion  and  Axilla  (Fig.  310). — Tbe  arm  being  drawn  away  from 
the  Bide  nearly  at  richt  angles  with  tbe  trunk  and  rotated  outward,  muko  u  vortical  incisiun 

through  tilt?  integument  in  the  median  line 
of  the  i-h<?st  from  tlie  npp4?r  to  the  lower 
part  of  the  jitomuui ;  a  ftecond  inciTtion 
along  the  lower  lorder  of  the  Pectorml 
muH(rlo  from  tlie  f-nsiforrn  cartiUpe  to  the 
inner  sidf  of  the  axilla;  a  third  from  the 
Pt^rnum  nionc:  the  clancle  a^  far  a«  ita 
centre;  and  a  fourth  from  the  middle  of 
the  cluvicio  obliqmdv  downwanl,  along  the 
intentpoee  between  the  Pectoral  and  iKdtoid 
muActi'fi,  iLs  low  as  tlie  fohi  of  the  armpit. 
The  flap  of  integument  is  then  to  h<>  ai»- 
aect^'d  otf  in  the  dire<.*tinn  indicated  in  tbe 
ligure,  but  not  entirely  removiHl,  bk  it  should 
be  rephictnl  on  completing  the  diN»ection. 
If  a  transverse  incision  it<  now  madt^  from 
the  lowrr  end  of  tlie  sternum  to  thi*  Bide 
of  the  chest  as  far  as  the  posterior  fold  of 
th"  armpit,  and  the  intceument  reflected 
outwanl.  the  axillary  s|Hive  will  be  more 
completely  exp<»sed. 


BCNO  o/ELBOWr 


FORC-ARM 


S,  f  ALM  ^HANO 


DlttecUDB  of  Upper  fixtrciuliy. 


Fascia  of  the  Thorax. 

The  Superficial  Faacia  of  the 
thoracic  region  is  a  loose  ccllulo- 
fibrous  layer  continuous  with  the  su- 
perficial fascia  of  the  neck  and  upper 
extremity  above  and  of  the  abdo- 
men below;  opposite  the  mamma  it 
subdivides  into  two  layers,  one  of 
which  pas-ses  in  front,  the  other  be- 
hind that  gland ;  and  from  both  of 
these  Inyers  numerous  septa  pai»  into 
its  subHtance.  t^upportiug  its  various 


lobee:  from  the  anterior  layer,  fibrous  processes  pass  forward  to  the  integument  and 


fascijE  of  the  thorax. 
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nipple,  enclosing  in  their  areolae  masses  of  fat.  These  processes  were  called  by  Sir 
A.  C»K)per  the  lifjamenta  nispensoria^  from  the  support  they  afford  to  the  trlanti  in 
this  Hituatiou.  On  removing  the  superficial  fascia  with  the  mauiuia  the  Deep  Fascia 
of  the  thoracic  region  is  e.\|>08ed :  it  is  a  thin  aponeurotic  lamina  covering  the  t^ur- 
face  of  the  great  Pectoral  muscle,  and  sending  ninnerous  prolongations  between  its 
fasciculi :  it  is  attached  in  the  middle  line  to  the  front  of  the  sternum,  and  above  to 
the  clavicle :  it  is  very  thin  over  the  upper  part  of  the  muscle,  somewhat  thicker  in 
the  interval  between  the  Pectoralia  major  and  Latissimus  doi-si.  where  it  closes  in 
the  axillary  space,  and  divides  at  the  outer  margin  of  the  latter  muscle  into  two 
layers,  one  of  which  passes  in  front  and  the  other  behind  it ;  these  proceed  as  far  as 
the  spinous  processes  of  the  dorsal  vertebne,  to  which  they  are  attached.  At  the 
lower  part  of  the  thoracic  region  this  fascia  is  well  developed,  and  is  continuous  with 
the  fibrous  sheath  of  the  Recti  muscles. 


Antbriob  Thobaoig  Region. 

Pectoralis  major.  Pectoralis  minor. 

SubclaviQS. 

The  Pectoralis  major  (Fig.  309)  is  a  l»roail.  thick,  triangular  muscle  situated 
at  the  upi)er  and  fore  part  of  the  chest  in  front  of  the  axilla.  It  arises  from  the 
anterior  surface  of  the  sternal  half  of  tht*  clavicle;  from  half  the  breadth  of  the 
anterior  surface  of  llie  sternum  as  low  d«>wn  as  the  attachment  of  the  cartilage  of 
the  sixth  or  seventh  rib,  its  origin  consisting  of  a]>oneurotic  fibres  which  intersect 
with  those  of  the  opposite  muscle ;  it  also  arises  from  the  cartilages  of  all  the  true 
ribs,  with  the  exception,  frequently,  of  the  first  or  of  the  seventh,  or  both;  and 
from  the  aponeurosis  of  the  External  obli(|ue  muscle  of  the  abdomen.  The  fibres 
from  this  extensive  origin  converge  toward  its  insertion,  giving  to  the  muscle  a 
radiated  appeanince.  Those  fibres  which  arise  from  the  clavicle  pasiJ  ttbliijuely  out- 
ward and  downward,  and  are  usually  separated  from  the  rest  by  a  cellular  interval : 
those  from  the  lower  part  of  the  sternuuj  and  the  cartilages  of  the  b»wer  true  ribs 
pass  upward  and  outward;  whilst  the  middle  fibres  pass  horizontally.  As  these 
three  sets  of  filires  converge,  they  are  so  dispo8e<l  that  llie  upper  ovt-rlap  the  middle 
and  the  middle  the  lower  portion,  the  fibres  of  the  lower  portion  being  folded  back- 
ward upon  themselves,  so  that  those  fibres  which  are  lowest  in  front  bectmie  highest 
at  their  point  of  insertion.  They  all  terminate  in  a  Hat  tendon,  about  two  inches 
broad,  which  is  inserted  into  the  anterior  bicipital  ridge  of  the  humerus.  This 
tendon  consists  of  two  lamina?,  placed  one  in  front  of  the  other,  and  usually  blended 
together  below.  The  anterior,  the  thicker,  receives  tlie  elavictilar  and  tipper  half 
of  the  sternal  portion  of  the  mu.scle,  the  posterior  lamina  reeeiviug  the  attachment 
of  the  lower  half  of  the  sternal  portion.  Prom  this  arrangement  it  re.-iulls  that  the 
fibres  of  the  upper  and  middle  portions  of  tlie  muscle  are  inserted  into  the  lower 
part  of  the  bicipital  ridge,  those  of  the  lower  portion  into  the  upper  part.  The 
tendon  at  its  ins^ertion  is  connected  with  that  of  the  Deltoid  ;  it  sends  up  an  expan- 
sion over  the  bicipital  groove  toward  the  head  of  llie  humerus;  another  backward, 
which  lines  the  groove;  and  a  third  to  tiie  fascia  of  the  ann.  [Mr.  Wagslaffe 
(Journ.  Annt,  and  Ph>f»-,  IMTl)  has  described  the  insertion  of  the  Pectoralis  major 
more  accurately.  ^\'^  follows:  **  The  fibres  of  the  clavicular  portion  are  inserted  in 
the  same  order  as  they  arise;  the  outermost,  and  particular!}'  the  deeper,  fibres  of 
origin  are  inserted  at  the  uppermost  part  of  the  tendon ;  the  innermost  fibres,  or 
those  nearest  to  the  sterno-clavicular  articulation,  pa,Hs  down  to  the  lowermost  part 
of  the  tendon.  The  sternal  portion  is  peculiarly  arranged.  It  will  be  seen,  on 
turning  aside  the  clavicular  jmrt,  that  the  up|)eruiost  fibres  of  the  steninl  mu.scle — 
i^e.  those  from  the  first  costal  cartilage  (if,  as  is  [wrhaps  most  usiuil,  there  is  attach- 
ment to  that  jmrt),  or  from  the  neighborhood  of  the  sterno-clavicular  articulation — 
pass  downward  under  cover  of  the  clavicular  muscle,  and  are  inserted  into  the 
uppermost  part  of  the  second  plane  of  attachment  to  the  outer  bicipital  ridge. 
Fibres  from  the  sternum  opposite  the  first  intercostal  space,  or  sometimes  a  little 
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lower,  can  be  traced  down  to  be  inserted  into  the  lowest  part  of  the  attachment  to 
the  humerus.  Below  these  last-mentioned  filires  the  muscular  bundles  gnulually 
pass  under  the  previous  ones,  and  ultimately  the  lowest  filires  of  on;rin  from  the  apo- 
neurosis of  the  external  oblique  pass  to  the  highest  part  of  the  third  plane  of  inser- 

Fio.  311. 


Mtudea  of  the  Ch«flt  and  From  of  the  Arm,  m|H:rflctal  view 

ton;  and  it  is  these  fibres  which  are  connected  with  the  fibrous  band  passing  upward 
to  the  head  t>f  the  humerus. 

*' It  will  thus  be  HiMJU  that  the  8o-calkMl  tendon  of  the  Peetorulis*  major  is  com- 
posed of  three  layers:  1,  that  of  the  clavicular  portion,  2  and  3,  those  of  the 
sternal  portion,  doubled  upon  itself  below,  but  easily  separable  above.  Of  these 
layers,  the  iirst  an<l  second  have  asually  about  the  same  extent  of  attachment  above 
and  below,  but  the  third  passes  considerably  higher  than  the  othen?."] 

Relations. — By  its  anterior  surftire  Mith  the  integument,  the  superficial  fascia^ 
the  Platysma,  and  the  mammary  gland;  by  iti*  jtmftrnnr  surface,  its  thorncfc  por^ 
tiofi^  with  the  sternum,  the  ribs  and  costal  cartilages,  the  Subdavius,  Petttoralia 
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minor,  Serratws  magnus,  and  the  Intercostals ;  its  arillary  portion  forms  tlie  ante- 
rior wall  t>f  the  axillary  space  and  cov«r>  the  axillary  vessels  and  norvea.  Its 
upper  hordft  lies  pandlel  with  the  DcUoid,  from  »bich  it  'w  separated  bj  the 
cephalic  vein  and  descending  branch  of  the  thoracico-acromialia  arter}'.  Its  hwer 
border  forms  the  anterior  margin  of  tiie  axilla,  being  at  first,  separated  from  the 
Lati^simus  dorsi  by  a  considerable  interval,  liut  both  niuscless  gradually  eonvorge 
toward  the  outer  part  of  the  space, 

DinifcctioH. — Di^tiich  the  Pfctorulis  raajor  l>v  dividing  '1'*'  musclt*  nionjr  it*>  atUichment  to  the 
olftvi(;ie,  anil  by  making  ti  vt>rtii!»l  incision  throu;;ti  it?  i(Ui)!»t4inuc  a  little  uxtemal  to  its  lino  (if 
atturhinent  to  thr  !*ternuui  urul  costnl  cartilimes.  The  uiUN.'le  ftlioulil  then  !h?  rcflertwl  outward 
and  its  tendon  furelullv  i.-xamined.  The  Pet'torali?*  minor  in  now  expo>iod,  «nd  iniine<liiit»?ly 
Bl*ove  it,  in  the  int/rrai  ht'twer*n  it»  upp«'r  liorder  and  the  idavude,  a  stron;r  fa*cia,  the  eoi«t(t-c^ora- 
coid  inembniDC. 

The  Coeto-coracoid  Membrane  protects  the  axillary*  vessels  and  nerves.  It 
is  fittaclu'd  above  to  tlu'  edges  of  the  Subclavian  groove  on  the  under  surfnce  of 
the  clavicle.  BO  as  to  enclose  the  Subdavins  muscle;  from  this  it  jiaxscs  down  to 
the  up|>er  border  of  the  Peetonilis  minor.  Externally  it  is  very  thick  and  ilense, 
and  forms  a  strong  fibrous  hand  which  extends  from  the  eoracold  process  to  the 
firet  rib  near  to  the  origin  of  the  Suhclaviui  muaolo.  This  portion  is  sometimes 
called  the  roHto-coracoid  litjamrnt.  Below  it  is  thin,  and  at  the  upj>er  h(»rder  of  the 
Pectoralis  minor  it  splits  into  two  layers  to  invest  the  muscle;  from  the  luwer  bor- 
der of  the  Pectoralis  minor  it  is  continued  downward  to  Join  the  axillary  fascia,  and 
outward  to  join  the  fascia  over  the  short  head  of  the  Biceps.  The  costo-coracoid 
membrane  is  j»ierced  by  the  cephalic  vein,  the  thoracico-acromialis  artery  and  vein, 
superior  thoracic  artery,  and  anterior  thoracic  nerves. 

The  Pectoralis  minor  (Fig.  31'2)  is  a  thin,  flat,  triangular  muscle  situated  at 
the  uj)per  part  of  the  thorax,  beneath  the  Pectondis  major.  It  arises  by  three 
tendinous  digitntions  from  the  upper  margin  and  outer  surface  of  the  third,  fourth, 
and  fifth  ribs,  near  their  cartilages,  and  from  the  aprtneurosis  covering  the  Inter- 
costal muscles ;  the  fibres  pass  upward  and  outward,  and  converge  to  fonu  u  flat 
tendon  which  is  inserted  into  the  anterior  border  of  the  ctiracoid  process  of  the 
scapula. 

Rklationi?. — By  its  anterhr  mirface  with  the  Pectoralis  major  and  the  superior 
thorjicic  vessels  and  nerves;  by  '\i» posU^n'or  nurfacc  with  the  ribs,  Intercostal  mus- 
cles, Serratus  magnus.  the  axillary  space,  and  the  axillary  vessels  and  nerves.  Its 
upper  border  is  separated  from  the  clavicle  l»y  a  trianguhu-  interval,  broad  inter- 
nally, luirrow  externally,  bounded  in  front  by  the  costo-eoraeoid  membrane,  and 
internally  by  the  ribs.      In  this  space  are  m.^vu   the  axillary   vessels  and  nerves. 


The  co-sto-coracoid  niombmnt 
aeen. 


should  now  Im  rc'iuovcd.  wh»,'n  the  Subelaviu-s  muscle  will  be 


The  SubcIaviuB  is  a  long,  thin,  spiMille-slia])ed  muscle  placed  in  the  interval 
between  the  clavicle  and  the  first  rib.  It  arises  by  a  short,  thick  tendon  from  the 
cartilage  of  the  first  rib,  in  front  of  the  rhomboid  ligament ;  the  fleshy  fibres  pro- 
ceed obliquely  upward  and  outward,  to  be  inserted  into  a  dee])  groove  on  the  under 
Bor&ce  of  the  middle  third  of  the  clavicle. 

Relations. — By  its  upper  surfacf  with  the  clavicle;  by  its  nnder  surface  it  is 
separate<^l  from  the  first  rib  by  the  subclavian  vessels  and  brachial  plexus  of  nerves. 
Itsan^emr  **vr/(i<:'''  is  separated  from  the  Pectoj-alis  major  by  the  costo-coracoid  apo- 
neurosis, which,  with  the  clavicle,  forms  an  osteo-fibrous  sheath  in  which  tlie  muscle 
is  enclosed. 

If  the  oostol  ftttaebmeiit  of  ibe  Pectoralis  minor  is  divided  aerosa  and  the  muwle  reflected 
eatward.  the  axillary  ve^i^eU  and  nerves  arc  brought  fully  into  view,  and  i*hould  he  examined. 

Nervks. — The  Pectond  muscles  are  supplied  by  the  anterior  thoracic  nerves; 
the  Subclavius,  by  a  filament  fmm  the  cord  formed  by  the  union  of  the  fifth  and 
sixth  cervical  nerves. 

Actions. — If  the  arm  has  been  raised  by  the  Deltoid,  the  Pectoralis  major  will, 
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conjointly  with  the  LatiswiraiLS  dorsi  and  Teres  major,  depress  it  to  the  side  of  the 
chest,  and,  if  acting  singly,  it  will  draw  the  arm  across  the  front  of  the  cheat.  [To 
show  the  action  of  the  Pectoralis  major  on  the  model,  let  him  place  his  arm  on  your 
shoulder  or  other  similar  obstacle  about  the  same  level,  and  press  down.  Notice 
especially  how  the  axilla  is  then  well  defined.  In  muscular  models  the  clavicular 
portion  will  sometimes  form  one  distinct  bundle,  and  the  sternal  he  divided  into 
several,  and  the  gru<tve  bctwecu  the  sterna)  and  clavicular  heads  will  be  well 
marked.  The  furrow  between  the  Pectoralis  major  and  the  Deltoid  is  always  well 
marked,  though  ill-Umited  when  the  muscles  are  at  rest.  Its  upper  end  is  a  wide 
triaagidnr  depression,  while  the  lower  portion  is  linear.  The  marked  difference  in 
the  appearance  of  the  chest  when  the  ami  is  hanging  down  and  when  raise^l  should 
be  observed.  Simple  raising  of  the  arm  stretches  out  the  Pectonilis.  effaces  in  great 
part  its  lower  border,  flattens  the  chest,  and  displaces  the  nipple  of  that  side 
markeiliy  upward.  Letting  the  arm  fall,  the  muscles  are  gathered  again  into  a 
large  mass  with  a  curved  lower  border.  Partial  lifting  of  the  arm  raake-s  the 
axilla  more  marked,  but  complete  elevation  nearly  effaces  it.]  The  Pectoralis 
minor  depresses  the  p<unt  of  the  shoulder,  drawing  the  si^pula  do'wnward  and 
inward  to  the  thorax.  The  Subclavius  depresses  the  shoulder,  drawing  the  clav- 
icle downward  and  forward.  When  the  anus  are  fixed,  all  three  mu.scles  act  up<ni 
the  ribs,  drawing  theui  upward  and  expanding  the  chest.,  and  thus  becoming  very 
important  agents  in  forced  inspiration.  Asthmatic  patients  always  assume  an  atti- 
tude which  fixes  the  sh(mlde]*s,  so  that  all  these  muscles  may  be  brought  into  aciioa 
to  assist  in  dilating  the  cavity  of  the  chest. 

Lateral  Thoraoio  Rbqion. 
Serratus  magnus. 

The  Serratus  magnus  (Fig.  312)  is  a  broad,  thin,  and  irregularly  quadrilateral 
muscle  situated  at  the  up|K?r  part  and  side  of  the  che*it.  It  arises  by  nine  Ucshv 
digitations  from   the  outer  surface  and  upper  border  of  the  eight  upper  ribs  (tlio 

i»nd  rib  having  two),  and  from  the  aponeurosis  covering  the  upper  intercostal 
>aces,  and  is  inserted  into  the  whole  length  of  the  anterior  aspect  of  the  posterior 
border  of  the  scapula.  This  muscle  bus  been  divided  into  three  portions — a  supe- 
rior, middle,  and  iuferior^-on  account  of  the  difference  in  the  direction  and  in  the 
extent  of  attachment  of  each  part.  The  upper  portion,  separated  from  the  rest  by 
a  cellular  interval,  i.^  a  narr(»w  but  thick  fasciculus  which  arises  by  two  digitations 
from  the  fii*st  arid  second  ribs,  and  from  the  aponeurotic  arch  between  them  :  its 
fibres  proceed  upwanl,  outward,  and  backward,  to  be  inserted  into  the  triangular 
smooth  surface  on  the  anterior  aspect  of  the  superior  angle  of  the  scapula.  The 
middle  portion  of  the  muscle  arises  by  three  digitations  from  the  second,  third,  and 
fourth  ribs;  it  forms  a  thin  and  broad  muscular  layer,  which  proceeds  horizontally 
backward  to  be  inserted  into  the  j»o.^terior  border  of  the  scapula  between  the  supe- 
rior and  inferior  angles.  The  hiwer  |)ortion  arises  from  the  fif^h,  sixth,  seventh, 
and  eighth  ribs  by  four  digitations,  in  the  intervals  between  which  are  received 
corresponding  processes  of  the  Externa!  oblique;  the  fibres  pass  upward*  outward, 
ami  backward,  to  be  inserteil  into  the  ant^irior  surface  of  the  inferior  angle  of  the 
scapula  by  an  attachment  partly  museuhir,  partly  tenrlinous. 

Relations. — This  muscle  is  covered  in  front  by  the  Pectoral  muscles;  behind, 
by  the  Subscapular's;  above,  by  the  axillary  vessels  and  nerves.  Its  da'p  surface 
rests  \iY>on  the  ribs  and  Intercostal  muscles. 

Nkuve^. — The  Serratus  magnus  is  supplied  by  the  posterior  thoracic  nerve. 

Actions. — The  Serratus  magnus,  as  a  ^\hole,  carries  the  scapula  forward  and  at 
the  same  time  raises  the  vertebral  border  of  the  bone.  It  is  therefore  concemetl  in 
the  action  of  pushing.  Its  lower  and  stronger  fibres  move  foiT\ard  the  lower  angle 
and  assist  the  Trapezius  in  rotating  the  boue  round  an  axis  through  it«  centre,  and 
thus  assists  this  muscle  in  raising  the  a<'nmiion  and  supjKirting  weights  upon  the 
shoulder.    It  is  possible  that  when  the  shoulders  are  fixed  the  lower  fibres  may  assist 


LATERAL    THORACIC   REGION. 


481 


in  raising  and  everting  the  ribs,  but  it  is  not  the  important  inspiratory  muscle  which 
it  was  formerly  believed  to  be.     [To  show  ita  slips  of  origin  on  the  living  model. 


Pro.  312. 


Ifusvles  of  tbe  Cbc>t  and  Front  of  the  Ann,  with  the  boundaries  uf  the  axUla. 

let  him  simply  lifl  the  uitu  und  breathe  deeply;  or,  better,  let  him  cross  his  ai'ma 
behind  the  back  and  bend  backward.] 

Dhsrciion. — Aft*r  coinploLin^  the  (iiAKH!iion  of  lh«  ajtillo,  if  the  mucMjlos  of  the  back  hare 
been  diMeote<l  tho  uppt*r  extremity  nhonlil  be  ^^pnrnted  from  tb#  trunk.  Saw  throuiih  the 
clnncle  at  it«  centre,  iLnil  then  c-tit  throuK''  the  inuM-li*tfi  which  mnnert  thf>  Acapuhi  and  arm  with 
the  trunk — viz.  tho  Peti-trtnilis  minor  in  front,  S*'rnitu8  mii;inuH  at  the  flitle,  and  tlie  Lt'vat<»r 
anguli  ftoapulffi,  the  KhomlKjids.  Trupoziu.i.  and  Lutis.simu((  dorsi  behind.  Tho.'^e  muscles  tihoitM 
bt*  cleane«l  and  traced  to  their  ret?jKH*live  in-'ertions.  Thon  make  an  incision  throu;:h  the  iutoi^w- 
ment.  comintneinu  at  the  outfr  third  uf  thn  rhivirlo  and  extending  ainn;:  th»'  niiirtrin  of  tlmt 
bone,  the  acntinion  process,  and  f^pine  of  tlie  aoApula ;  tho  inte^cument  should  be  diMVcted  from 
above  downwanl  and  outwnnl,  when  the  fascia  covering  the  Deltoid  itt  cx}K>fe<)  (Fiff-  310,  No.  3). 

The  Superficial  Fascia  of  the  ripper  extremity  i-*  a  thin  cellulo-fibrous  lamina 
containing!  belwt'cn  its  layors  the  superficial  voin:*  and  lymphatics  and  the  cutaneous 
nerves.  It  is  most  dislinrt  in  fmnt  of  the  elbow,  and  contains  ver}'  large  .superficial 
veins  and  nerves;  in  the  hand  it  ii»  hardly  demoni*trable,  the  intcjrument  being  closely 
adherent  to  the  deep  fuscia  by  dense  fibrous  bands.  Small  subcutaneous  bur*ie  are 
found  in  this  fa-scia,  over  the  acromion,  the  olecranon,  and  the  knuckles.  Tbe  deep 
fascia  of  the  upper  extremity  comprises  the  aponeurosis  of  the  shoulder,  arm.  and 
forearm,  the  anterior  and  posterior  annular  ligaments  of  the  carpus  and  the  palmar 
fascia.  These  will  be  considered  in  the  description  of  the  muscles  of  the  several 
regions. 
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Acromial  Region. 
Doltoid. 

The  Deep  Fascia  covering  the  Deltoid  ((ieltoi<]  aponeurosis)  is  a  thick  and 
strong  fibrous  layer  which  rovers  the  outer  siirfuc'e  of  tiic  muscle  and  sends  down 
numerous  prolongations  between  its  fasciculi ;  it  is  continuous  internally  with  the 
fascia  covering  the  great  Pectoral  muscle;  behind,  with  tliat  covering  the  Infra- 
spinatus and  back  of  the  arm:  above,  it  is  attached  to  the  clavicle,  the  acromion, 
and  spine  of  the  scapula. 

The  Deltoid  (Fig.  311)  is  a  large,  thick,  triangular  muscle  which  gives  the 
rounded  outline  to  the  shoulder,  and  has  received  its  name  from  its  resemblance  to 
the  Greek  letter  A  reversed.  It  surrounds  the  shoulder-juint  in  the  greater  part  of 
its  extent,  covering  it  on  its  outer  side  and  in  front  and  bchin<l.  It  arises  from  the 
outer  third  of  the  anterior  border  and  upper  surface  of  the  clavicle,  from  the  outer 
margin  and  upper  surface  of  the  aci*omion  process,  and  from  the  whole  length  of  the 
lower  lip  of  the  posterior  border  of  the  spine  of  the  scapula.  From  this  extensive 
origin  the  fibres  converge  toward  their  inserti^in,  the  middle  passing  vertically,  the 
anterior  obliijuely  backward,  the  posterior  oldiiniely  forward;  they  unite  to  form  a 
thick  tendon  which  is  inserted  into  a  rough  prominence  on  the  middle  of  the  outer 
side  of  the  shaft  of  the  humerus.  This  muscle  is  remarkably  coarse  in  texture,  and 
the  arrangement  of  its  muscular  fibres  is  somewhat  peculiar:  the  central  jwrtion  of 
the  muscle — that  is  to  say,  tlie  part  arising  from  the  acromion  process — consists^  of 
oblique  fibres  which  arise  in  a  bipennifonn  manner  from  the  sides  of  intramuscular 
aponeuroses  or  tendons,  generally  four  in  number,  which  are  attached  above  to  the 
acromion  process  and  pa.Hy  downward  parallel  to  one  another  in  the  substance  of  tlie 
muscle.  The  obli<(ue  muscular  fibres  thus  fonued  are  inserted  into  similar  tendinous 
insertions,  generally  tliree  in  number,  which  pass  upwani  from  the  insei'tion  of  the 
muscle  into  the  humerus  and  alternate  with  the  descending  septa.  The  lateral  por- 
tions of  the  muscle — that  is  to  say,  the  fibres  arising  fi*om  the  clavicle  and  spine  of 
the  scapula — are  not  arranged  in  this  manner,  i>ut  consist  of  parallel  fiisciculi  pars- 
ing from  their  origin  above  to  be  inserted  into  the  margins  of  the  inferior  tendon. 

Relations. — By  its  superficial  aurface  with  the  integument,  the  superficial 
fascia.  Platysma,  and  supra-acromial  nerves.  Its  deep  furfaet  is  separated  from 
the  head  of  the  humerus  by  a  large  sacculated  synovial  bursa,  and  covers  the 
coracoid  pr<»cess.  coraco-acromial  ligament,  Pei^tonilis  minor,  Cornco-brachialis, 
both  heads  of  the  Biceps,  tendon  of  the  Pecloralis  major,  inscrliont>  of  the 
Supraspinatus,  Infraspinatus,  and  Teres  minor,  the  scapular  ami  external  heads 
of  the  Triceps,  the  circumflex  vessels  and  nerve,  and  the  humerus.  Its  antrrior 
border  is  separateil  from  the  Pectoralis  nuijor  bv  a  cellular  interspace  which  lodges 
the  cephalic  vein  and  descending  branch  of  the  acronii:il  thoracis  artery.  Its  poH- 
ten'ryr  border  rests  on  the  Infi^aspinatus  and  Triceps  muscles, 

Nervks. — The  Deltoid  is  supplied  by  the  circumflex  nerve. 

Actions. — The  Deltoid  raises  the  unu  dinn^tly  from  the  side 
right  angles  with  the  trunk.  Its  .anterior  fibres,  assisted  by  the  Pectoralis  major 
draw  the  arm  forward;  and  its  [X)sterior  fibres,  aidetl  by  the  Teres  major  and 
Latissimus  dorsi,  draw  it  backward.  [Show  it  on  the  model  by  resisting  elevation 
of  the  arm  directly  outward,  or  by  his  lifting  a  heavy  weight  in  the  same  direction. 
Its  coai'se  texture  in  thin  btit  muscular  models  is  often  thus  well  shown,  even 
through  the  skin,  and  is  a  good  illustration  of  this  form  of  the  structure  of  muscle. 
(See  p.  3G2.)     Its  insertion  is  marked  by  a  depression.] 

Dissection. — Piv'ule  the  Deltoiil  acroan  near  the  uppt'r  part  hf  an  inciftion  carriwJ  alon^c:  tho 
margin  of  the  claviclf,  the  acmmion  process,  and  wninc  ni'  the  KrHpnla,  and  roflfH't  it  downward : 
the  bursa  will  be  m^en  on  its  under  gurfacc,  an  well  n»  the  uircuiutlcx  veascU  and  nerve.  The 
iuiiiertion  of  Uiv  muBvle  should  bu  carttfuUv  exuiuin4*d. 
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Anterior  Scapular  Region. 
Subscapiilaria. 

The  Subecapular  Fascia  is  a  thin  membrftne  attached  to  the  entire  circiim- 
ference  of  the  subscapuljir  fossa,  and  affording  attachment  by  its  inner  surfac<*  to 
SOUK'  of  the  fibre.s  of  tlie  Subscapularis  muscle:  when  this  is  removed  the.Stib- 
soapubiris  niu.*ic)t'  is  exposed. 

The  Subscapularis  (Fig.  310)  is  a  large  triangular  muscle  which  611;^  up  the 
subscapular  fosna.  arising  from  its  internal  two-thirds,  with  the  exa?]>tion  of  a  nar- 
row niarfjin  along  the  posterior  border  and  the  surfaces  at  the  su|>erior  and  inferior 
angles*  wliieli  afford  attachment  to  the  Serratus  magnus.  8ome  fibres  arise  from 
tendinoiis  larninje  which  intersect  the  muscle  and  are  attached  to  ridges  \}U  the  bime, 
and  otbei*s  from  an  aponeurosis  which  separates  the  muscle  from  the  Teres  major 
and  the  long  hemi  of  the  Triceps.  The  fibres  pass  outward,  and.  gradually  con- 
verging, terminate  in  a  tendon  which  is  inserted  into  the  lesser  tuberosity  of  the 
humerus.  Those  fibres  which  arise  from  the  axillary  border  of  the  scapula  are 
inserted  into  the  neck  of  the  huraenu*  to  the  extent  of  an  inch  below  the  tuberosity. 
The  tendon  of  tl»e  muscle  is  in  close  contact  with  the  capsuhir  ligament  of  the 
shoulder-joint,  and  glides  over  a  large  bursa  which  separates  it  from  the  base  of  the 
comcoid  pi-ocess.  This  bui'sa  communicates  with  the  CAvity  of  tlte  joint  by  an 
aperture  in  the  capsular  ligament. 

Uelatidns. — By  its  tmU'rior  surfai'c  with  the  Serratus  magnus,  C'onico-bra- 
chialis,  and  Biceps,  and  the  axillarj*  vessels  and  nerves;  by  its  ponierw?-  surface 
with  the  ficapuht,  the  subscapular  vessels  and  nerves,  and  the  capsular  ligameut  of 
tlie  shouhier-joint.  Its  lower  border  is  contiguous  witli  the  Tei"es  major  and  I^tis- 
fiimus  dorsi. 

Nerves. — It  is  supplied  by  the  upper  and  lower  subscapular  nerves. 

Actions. — The  Subscapularis  rotates  the  head  of  the  humerus  inward;  when 
the  arm  is  raised  it  draws  the  humerus  downward.  It  is  a  powerful  defence  to 
the  front  of  the  shonldcr-Joint,  preventing  displacement  of  the  head  of  the  hone 
forward. 

Posterior  Scapular  Region  (Fig.  313). 

Supra-spinatus.  Teres  minor. 


Infraspinatus. 


Teres  major. 


Dhuection. — To  ex|»o*e  those  muscles,  and  to  oxamine  thoir  inrKle  of  iiiM^Ttion  ln(o  the 
bumeniK,  "ictach  th<'  Doltoi<1  und  Trapoxius  from  thoir  attaohin^nt  Ui  the  s\i\ne  of  thf  (trapulu 
and  acromion  process.  Hemovc  th«  clavielp  by  dividing  the  liniments  ••onnectinjj  it  with  the 
conn'oid  pro*'*^s«.  and  wparnttt  it  at  its  articulation  with  the  f^i^tipulu:  divid<«  thp  acromion  pro- 
cess near  its  root  with  a  saw.  The  fra^montH  hein^  removed,  the  tendons  of  t}w  |wisti'rior  Si'ap- 
ulur  mupt'lca  will  hv  fully  expust'd,  und  tan  Iw  exiuiiiued.  .\  bluck  should  l»e  placed  Iteneuth 
the  Rhoulder-jotnt,  im)  as  tf i  make   the  muscles  tcnee. 

The  Supraspinoiis  Fascia  is  a  thick  and  dense  membi-anous  layer,  which  com- 
pletes the  ossco-tibrous  vjisv  in  which  the*  i^upraspinatus  must-lc  is  contained,  afford- 
ing attachment  by  its  inner  surface  to  some  of  the  fibres  of  the  muscle.  It  is  thick 
internally,  but  thinner  exrenially  under  the  coraco-acromiai  ligament.  When  this 
fascia  is  reui(jve<l  the  Supnispinatus  muside  is  exf>o.se<l. 

The  Supraspinattus  muscle  occu]Mes  the  whole  of  the  supraspinous  ibssa,  arising 
from  its  internal  two-thirds  and  from  the  strong  fascia  which  covers  its  surface. 
The  muscular  fibres  converge  to  a  tendon  which  jm.ssos  across  the  capsular  ligament 
<>f  the  shoidder-joinl,  to  which  it  is  intiiualciy  adherent,  and  is  inserted  into  the 
highest  of  the  three  facets  on  the  groat  tuberosity  of  the  humenis. 

Relations. — By  its  upper  surfacf  with  the  Trapezius,  the  clavicle,  the  acro- 
mion, the  coraco-acii»mial  ligament,  and  the  Deltoid;  by  its  under  »urfare,  with 
the  scapula,  the  suprascapular  vessels  and  nerve,  and  upper  part  of  the  shoulder- 
joint. 

The  Inft-aspinous  Fascia  is  a  dense  fibrous  membrane  covering  in  the  Infraspi- 
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natus  muscle,  and  attached  to  the  c]i*cumfereuce  of  the  infraspinxius  fossa :  it  afibrds 
attaclinieiu  by  its  inner  siirface  to  some  fibres  of  that  muscle.  At  the  point  wliere 
the  infraspinatus  ceases  to  be  covereil  by  the  Deltoid  this  fascia  gives  off  a  strong 
process  which  divides  into  two  to  enoh>se  the  Deltoid  muscle:  one  layer  passes  over 
the  muscle  forming  the  Deltoid  fa^scia  already  described^  the  other  pa8Ke»  beneath 
the  delt4)id  to  the  shoulder-joint. 

The  Infraspinatus  is  a  thick  triangular  muscle  which  occupies  the  chief  jwirt  of 
the  infraspinous  fossa,  arising  by  flcvshy  fibres  from  its  internal  two-thirds,  and  by 
tendinous  fibras  from  the  rid;je«  on  its  surftu^c:  it  also  arises  from  a  strong  f:Lscia 
which  covers  it  oxternallv  and  separates  it  from  the  Teres  major  and  minor.  The 
fibres  converge  to  a  tendon  which  glides  over  the  external  border  of  the  spine  of 
the  scapula,  and.  passing  across  the  capular  ligament  of  the  shoulder-joint,  is  inserted 
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Mu«cles  on  Iho  Dorsum  nf  the  Scapula  and  tb«  Triceps. 

into  the  middle  facet  on  the  great  tuberosity  of  the  humerus.  The  t<»ndon  of  this 
muscle  is  occasionally  separated  from  the  spine  of  the  scapula  by  a  synovial  bursa 
wliich  commnnicares  with  the  synovial  membrane  of  tlie  Hhonlder-joint. 

Kklations. — By  its  ponterior  surfuce  with  the  Deltoid,  the  ti-apezius,  Latissi- 
mus  dorsi.  and  the  integument;  l>y  its  antrrioT  nurfare  with  ihc  scapula,  from  which 
it  is  separated  by  the  suprascapular  and  dorsalis  scapuhe  vessels,  and  with  the  caj»su- 
lar  ligament  of  the  shoulder-joint.  Its  io/re/-  honin'  is  in  contact  with  the  Teres 
minor,  and  <Mvasionally  united  with  it.  and  with  the  Teres  major. 

The  Teres  miuor  is  a  narrow,  elongated  muscle  which  lies  along  the  inferior 
border  of  the  scapula.  It  arises  from  the  dorsal  surface  of  the  axillary  border  of 
the  scapula  for  the  upper  two-thinls  of  its  extent,  and  from  two  aponeurotic  laminie, 
one  of  which  sepanues  tliis  muscle  from  the  Infraspinatus,  the  other  from  the  Teres 
major;  its  fibres  piLss  obliquely  upward  and  outward,  and  tem»inate  in  a  tendon 
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which  is  iiisert<?d  into  the  lowest  of  the  three  faceU«  on  the  p^reat  tuberosity  t»f  the 
humerus,  and  by  fieehy  fibres  iuto  the  humerus  inime<liiitely  beluw  it.  The  tendon 
of  this  muscle  passes  across  the  capsular  ligament  of  the  shoulder-joint. 

Relations. — By  \X»  posterior  airfare  with  the  Deltoid,  the  Latissimns  dorsi,  and 
the  integument ;  by  its  ttufrrinr  tturfar/'  with  the  scapula,  the  dorsid  branch  of  the 
subscapular  arterv,  the  long  head  of  the  Triceps,  and  the  shoulder-joint ;  by  its 
tipper  border  with  the  Infraspinatus;  by  its  hnver  border  vi\i\\  the  Teres  major, 
from  which  it  is  se[>urated  anteriorly  by  the  long  head  of  the  Triceps. 

The  Teres  major  is  a  broad  and  somewhat  flattened  muscle  which  nrists  from  the 
dorsal  aspect  of  the  inferior  aiiirle  of  the  scapula,  from  the  fibrous  septa  interjmsiMl 
between  it  and  the  Teres  minor  and  ]nfras]>inatiis  ;  the  fibres  are  directed  upward 
and  outward,  and  terminate  in  a  flat  tendon  about  two  inches  in  length,  which  is 
inserted  into  the  posterior  bicipital  ridge  of  the  humerus.  The  tendon  of  tins  mus- 
cle at  its  insertion  into  the  humerus  lies  behind  that  of  the  Lntissimua  dorsi,  from 
which  it  is  separated  by  a  synovial  bursa,  the  two  tendons  being,  however,  united 
along  their  lower  borders  for  a  short  distance. 

Relations. — By  its  posterior  surface  with  the  integument,  from  which  it  is 
separated  internally  by  the  Latissimus  dorsi,  and  extcmallv  by  the  long  head  of  the 
Triceps;  by  its  anterior  8«WW/v  with  the  Subscapularis.  Latissimut*  dorsi.  (^oraco- 
brachialis,  short  head  of  the  Bicejjs,  the  axillary  vessels,  and  brachial  plexus  of 
nerres.  It«  upper  border  is  at  first  in  relation  with  the  Teres  minor,  from  which  it 
is  afterward  separated  by  the  long  head  of  the  Triceps.  Its  lotprr  border  forms, 
in  conjunction  with  the  Latissimus  dorsi,  part  of  the  posterior  boundary  of  the 
axilla. 

Nerves. — The  Supra-  and  Infra-spinatus  muscle*  are  supplied  by  the  suprascap- 
idar  nerve  ;  the  Teres  minor,  by  the  circumflex  ;  and  the  Teres  major,  by  the  lower 
subscapular. 

Actions. — The  Supraspinatus  assists  the  Deltoid  in  raising  the  arm  from  the 
siile,  and  fixes  the  head  of  the  humerus  in  its  socket.  The  Infnijspinatus  and  Teres 
minor  rotate  the  head  of  the  humerus  outward:  when  the  ann  is  raised  they  assist 
in  retaining  it  in  that  jKisition  and  carrying  it  backward.  One  of  the  most  import- 
ant uses  of  these  three  muscles  is  the  great  protection  they  afford  to  the  shoulder- 
joint,  the  Supnu'pinatus  supporting  it  above  and  preventing  displacement  of  the 
head  of  the  humerus  upward,  whilst  the  Infraspinatus  and  Teres  minor  protect  it 
behind  ami  prevent  dislocation  backward.  The  Teres  major  assists  the  Latissimus 
dorsi  in  drawing  the  humerus  downward  and  backward  when  previously  raised,  and 
rotating  it  inward:  when  the  arm  is  fixeil,  it  may  assist  the  Pectoral  and  Latissimus 
dorsi  muscles  in  dniwing  the  trunk  forwanl.  [The  Supra-  and  Infra-spinatus  and 
Teres  minor  show  rather  obscurely  on  the  model  when  elevation  and  extenial  rota- 
tion of  the  arm  arc  resisted.  To  show  the  Teres  major  excellently,  let  him  hang  by 
one  arm  from  a  ring,  or  with  his  hand  to  the  belly  and  elbow  to  the  side  let  him 
attempt  extenial  notation  of  his  arm  while  you  resist  it.  Pressing  down  on  an 
obstacle  also  shows  it.] 


Anterior  Humeral  Region  (Fig.  312). 
Coraco-brachialis.  i  Biceps.  Brachialis  anticus. 

Di.*arrf}'rm. — Th«»  ann  ))oini;  plncwl  on  the  hible  with  the  front  surface  upponnost,  make  a 
rertieal  incision  thn>ii<:h  th**  int*'^'um*?nt  uloiif!  thf  iiiiilillo  line  from  tho  outer  extremity  of  th« 
anterior  fold  of  the  axillu  to  bUmii  two  inrhon  helow  the  ellrfiw-juint,  whoro  it  i^hould  be  joined 
hy  a  transTcrse  incii*ion  extending  from  the  inripr  to  the  outer  «ide  of  the  forenrm  ;  the  two  flops 
bein^  refleeted  on  fither  side,  the  faj*L'ift  nhoiild  be  exiuninetl  (Fig.  310). 

The  Deep  Faecia  of  the  arm,  continuous  with  that  covering  the  shoulder  and 
front  of  the  preat  Pectoral  muscle,  is  attached  above  to  the  clavfcle,  acromion,  and 
8pine  of  the  scapula;  It  forms  a  thin»  loa^r,  mcmhrarious  .sheath  investing  the  mus- 
cles of  the  nrm,  sendint;  down  .M)ptii  between  them,  and  com|K)scd  <»f  fil»res  dispo&e<l 
in  a  circular  or  spiral  direction  and  connected  together  by  vertical  and  oblique  fibres. 
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It  diffcre  in  thickness  at  different  |>artR,  being  thin  over  the  Biceps,  but  thicker 
where  it  covers  the  Triceps  ami  uver  ihc  conilylcs  of  the  humerus:  it  is  streiijt^th- 
ened  by  fibrou:^  aponeuroses,  derived  frum  the  Pectoralis  major  and  Latissimus  dt>rsi 
on  the  inner  side,  and  from  the  Deltoid  externally.  On  either  side  it  gives  off  a 
strong  intermuseuhtr  septum  which  is  attHched  to  the  condyloid  ridge  and  condyle 
of  tlie  humenis.  These  septa  serve  to  separate  the  muscles  of  the  anterior  from 
those  of  the  jiosterior  brachial  region.  The  external  intermuscular  scfituni  extends 
from  the  lower  part  of  the  anterior  bicipital  ridge,  ulong  the  external  comlyhiid  ridge, 
l(»  the  outer  condyle ;  it  is  blended  with  the  tendon  ot'^the  Deltoid,  gives  attachment 
to  the  Triceps  behind*  to  the  Brachial  is  anticns.  Supinator  longus,  and  Extensor 
carpi  radiulis  longior  in  front,  and  is  perforated  by  the  musculo-spiral  nerve  and 
superior  profunda  ;irtery.  The  internal  intormuscular  septum,  thicker  than  the  pre- 
ceding, extend*  from  the  lower  part  of  the  posterior  lip  nf  the  bicipital  gnxive  below 
the  Teres  major,  along  the  internal  cffndyloid  ridge  to  the  innci'  condyle:  it  is 
blended  with  the  temlon  of  the  Conicn-brachialis.  and  affords  attachment  to  the 
Triceps  behind  and  the  Brachialis  antieus  in  front.  It  is  perforated  by  the  ulnar 
nerve  and  the  inferior  profunda  and  ana-stomotic  arteries.  At  the  elbow  the  deep 
faiK-ia  lA  attached  to  all  the  prominent  points  round  the  joint,  and  is  continuous  with 
the  fascia  of  the  forearm.'  On  the  removal  of  this  fascia  the  muscles  of  the  anterior 
humeral  region  are  exposed. 

The  Coraco-brachialiB,  the  smallest  of  the  three  muscles  in  this  region,  is  situ- 
ated at  the  upper  and  inner  part  nf  the  arm.  It  arises  by  tleshy  fibres  from  the  apex 
of  the  coracoid  process,  in  common  with  the  abort  head  of  the  Biceps,  and  from  the 
intermuscular  septum  between  the  two  muscles :  the  fibres  pass  downward,  back- 
ward, and  a  little  outward,  to  be  inserted  by  means  t>f  a  flat  tendon  into  a  rough 
ridge  at  the  mitldle  uf  the  inner  side  of  the  shaft  id*  the  humerus  between  the  origins 
of  the  Triceps  and  Brachialis  anticus.  It  is  perforated  by  the  musctdo-cutaneous 
nerve.  The  inner  border  of  the  muscle  fonns  a  guide  to  the  position  of  the  brauhial 
artery  in  tying  the  vessel  in  the  upper  part  of  its  course. 

Relatioxs. — By  its  antrrior  aurface  with  the  Deltoid  and  Pectoralis  major  above, 
ttnd  at  its  insertion  with  the  brachial  vessels  and  median  nerve  which  cross  it;  by 
its  fiosterior  surface  with  the  tendons  of  the  Subscapularis,  Latissimus  dorsi,  and 
Teres  major,  the  short  head  of  the  Triceps,  the  humerus,  and  the  anterior  circumflex 
vcs.<cls ;  by  its  iutwr  bonicf  with  the  brachial  artery  anti  the  median  and  mns«rulo- 
cutaneouh  nerves ;  by  its  outer  border  with  the  short  head  of  the  Biccjie  and  Bi*aelii- 
alis  amicus. 

The  Biceps  [flexor  cublti]  is  a  long,  fusiform  muscle  occupying  the  whole  of 
the  anteriur  surface  of  the  arm,  and  divided  above  into  two  j>ortions  or  heads,  from 
which  circumstance  it  lia.s  received  its  name.  The  short  [or  coracoid]  head  arisew 
by  a  thick  flattened  tendon  from  the  apex  of  the  coracoid  process,  in  common  with 
ihe  Corauo-brachialis.  The  long  [or  glenoid]  head  arises,  from  the  upper  margin  of 
Uie  glenoid  cavity  by  a  long  rounded  tendon,  which  is  continuous  with  the  glenoid 
ligament.  This  tendon  archers  over  the  hea4l  of  the  humerus,  being  enclosed  in  a 
special  sheath  of  the  Hvnovial  membrane  \>f  the  shoulder-joint;  it  then  pierces  the 
caj>sular  ligament  at  its  attachment   to  the  humerus,  and  ilesccnds  in  the  bicipital 

froove,  in  which  it  is  retained  by  a  fibrous  prolongation  from  the  tendon  of  the 
*ectnnilis  major.  The  fibres  from  this  tendon  form  a  rounded  belly,  and  about  the 
middle  of  the  ann  join  with  the  portion  of  the  muscle  derived  from  the  short  head. 
The  belly  of  the  muscle,  narrow  and  somewhat  flattened,  terminates  above  the  elbow 
in  a  flattene<l  tendon  which  is  insertc<l  into  the  I>ack  part  of  the  tuberosity  of  the 
radius,  a  synovial  bursa  being  inTerjM>sed  between  the  tendon  and  the  front  of  the 
tuberosity.  The  tendon  of  the  muscle  is  tliin  and  broad;  as  it  approaches  the 
mdius  it  becomes  narrow  and  twisted  upon  itself,  lieing  applied  by  a  flat  surface  to 
the  back  part  of  the  tuberosity ;  opposite  the  bend  of  the  elbow  the  tendon  gives 
off  from  its  inner  side  a  broad  aponeurosis,  the  hhipitnl  fascia  {jscmihinar  fascia)^ 
which  passes  obliquely  downward  and  inward  aeross  the  brachial  artery  and  is  con- 
tinuous with  the  fascia  of  the  forearm  (Fig.  81 1).     The  inner  border  of  this  muscle 
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forma  a  gnide  to  tbe  |)Ositiou  of  the  vessel  in  tyiug  the  brachial  artery  in  the  middle 
of  the  arm.* 

Kelations. — Its  anterior  iturfactf  is  overlapped  above  by  the  Pectoralis  major 
and  Deltoid  ;  in  the  rent  of  '\i»  extent  it  iji  rovered  by  the  superficial  and  deep 
fascia?  and  the  integument.  Its  potttvn'or  »u.rfaee.  rest?  on  the  shoulder-joint  an<I 
humeruR,  from  which  it  is  t-eparated  by  the  ^uh&capularis,  Teres  major,  LatLssimtis 
dom,  Brarhiuli.H  anticus,  and  the  niUi-culf»-cutaneou8  nerve.  Its  mner  border  is  in 
relation  with  the  Coraco-brachialls..  the  bra- 
chial vessels,  and  median  nerve ;  its  outer  hor* 
der^  with  the  Dcltnid  nnd  Supinator  loiigus. 

The  Brachialis  anticus  is  a  Ijroad  muscle 
which  c<tvei>i  the  ellxiw- joint  and  the  lower 
half  of  tbe  front  of  the  humerus.  It  is  some- 
what compressed  from  before  backward,  and 
is  broader  in  the  middle  than  at  either  ex- 
tremity. It  ari^es  from  the  lower  half  of  the 
outer  and  inner  surfitces  of  the  shaft  of  the 
humerus,  and  commences  above  at  the  inser- 
tion of  the  Deltiiid,  wlii^-h  it  emhnu'es  by  two 
angular  procej*sei>.  It,s  origin  extends  below 
to  within  an  inch  of  the  margin  of  the  artic- 
ular surface,  and  is  limited  on  ench  side  by 
the  external  and  internal  borders  of  the  shait 
of  the  humerus.  It  also  arises  from  the  in- 
temmscular  septa  on  ench  side,  but  more  ex- 
tensively from  the  inner  than  the  outer.  Its 
fibres  converge  to  a  thick  tendon,  which  is 
inserted  into  a  rough  depression  on  the  an- 
terior surface  of  the  coronoid  process  of  the 
ulna,  being  received  into  an  interval  between 
two  fleshy  slips  of  the  Flexor  digitorum  pro- 
&ndus. 

n    .        .  n      •*  .  -.■ ^  •.!_     Serdnn  Uin-ngh  the  MIddU-  of  the  Rlirlit  t  pper 

Relations. — Uy  its  aniertor  surface  with  AmnHt-Hih  fn.n)  B.jnui-ii:  i.Mcer«;  ::.coi>U- 
the  Biceps,  the  brachial  vessels,  musculo-cuta- 
neons,  and  median  nerves;  by  its  pontfrior »ur- 
facc  with  tbe  humerus  and  front  of  the  elbow- 
joint  ;  by  its  untcr  border  with  tbe  Triceps, 
ulnar  nerve,  and  Pronator  radii  teres,  from 
which  it  is  separated  by  the  intermuscular  septnm:  by  its  outer  border  with  the 
niuseulo-spiral  nerve,  radial  recurrent  artery,  the  Supinator  longiis,  and  Extensor 
carpi  radialis  longior. 

Nervks. — The  muscles  of  this  group  are  supplied  by  the  inusculo-cutancoug 
nerve.  The  Brachialis  anticus  usually  receives  on  additional  filament  from  the 
musculo-spiral. 

Actions. — The  Coi*aco-brachiaIis  draws  tlie  humerus  forward  and  inward*  and 
at  the  same  time  assists  in  elevating  it  toward  the  scapula.  The  Biceps  and  Bra- 
chialis anticus  are  flexors  of  the  forearm  :  the  former  muscle  is  also  a  supinat<ir, 
and  serves  to  render  tense  the  fascia  of  the  forearm  bv  means  of  the  broa<l  ap*>- 
neurosis  jiiven  ofl*  from  its  tendon.  When  the  forearm  is  fixed  the  Biceps  and  Bra- 
chialis anticus  flex  the  arm  upuri  tlif  forearm,  as  is  seen  in  efforts  of  climbing.  The 
Brachialis  anticus  forms  an  impDrtant  defence  to  tbe  elbow-joint.  [The  Ooraco- 
brachialia  is  well  seen  by  resisting  the  model's  folding  his  aims  across  the  chest. 

'  A  third  heufi  to  \hv  Bii^jw  i»  itcrtimdnally  foiinH  ('Theile  says  as  often  ns  nnrc  in  eight  or  nin© 
nibjrcu),  ariKini^  ui  the  upper  itnd  inner  yan  of  the  Brnohiuli»  anticuf*.  with  the  fibres  nf  whirh  it  i^i 
continuoiits  nn*\  insertei!  into  the  iMclpitai  fiiHcin  and  inner  side  of  the  tendon  of  the  Bieepn.  In  most 
CJifien  this  additional  ulip  pa>j*e»  U-liind  (he  linichial  arlery  in  its  rr.ui>e  ihivrn  the  arm.  (Vcabioniilly 
the  tliird  head  consists  of  two  sli)ia.  which  pa.'e  ilown.  tmc  in  from,  the  other  behind  ilic  artery,  con- 
oealini^  the  vessel  in  the  lower  half  of  the  arm. 
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The  Biceps  is  shown  by  resisted  flexion  at  the  elbow  or  by  lifting  the  body  by 
seizing  rings  or  a  bar.  Both  when  at  rest  and  in  action  the  triangular  flat  corre- 
sponding to  its  tendon  should  be  observed.  If  the  attempt  be  made  to  litl  a  heavy 
tiible,  the  arm  being  flexed  at  a  right  angle,  the  bicipital  fascia  will  spring  into 
relief,  especially  its  cresceutic  internal  border,  and  the  iinger  can  be  thrust  far 
under  it.  The  Bnichialis  anticus.  especially  on  the  outside  of  the  Biceps,  shows 
by  resisted  flexion  of  the  forearm.] 


Posterior  Humeral  Region. 
Triceps.  Subanconeua, 

The  Triceps  [extensor  cubiti]  (Fig.  -il'^)  is  situated  on  the  back  of  the  arm, 
extending  the  entire  Irugtli  of  the  posterior  surface  of  the  humenis.  It  is  of  large 
si/e  and  divided  above  into  three  parts,  hence  its  name.  Thtvse  three  portions  have 
bet-n  named — ( 1)  the  middle,  scapular,  or  long  head ;  (2)  the  external  or  long  humeral ; 
and  {^)  the  internal  or  short  humeral  head. 

The  midtiir  or  srapular  head  arises  by  a  flattened  tendon  from  a  rough  trian- 
gular depression  immetliately  below  the  glenoid  cavity,  being  blended  at  ius  upper 
part  with  the  cajwuhir  ligament;  the  muscular  fibres  pass  downward  between  the 
two  other  portions  of  tlie  muscle  and  join  with  them  in  the  common  tendon  of 
insertion. 

The  external  head  arises  from  the  posterior  surface  of  the  shaft  of  the  humeruB, 
between  the  insertion  of  the  Teres  minor  and  the  upper  part  of  the  musculo-spinil 
groove,  from  the  extenud  border  of  the  humerus  and  the  external  intermusou- 
Inr  septum :  the  fibres  from  this  origin  converge  toward  the  common  tendon  of 
insertion. 

The  hUernal  head  arises  from  tlie  posterior  surface  of  the  shaft  of  the  humerus, 
below  the  groove  for  the  musculospinil  nerve,  comuiencing  above,  narrow  and 
pointed,  below  the  Insertion  of  the  leres  major,  and  extending  to  within  an  inch 
of  the  trochlear  surface:  it  also  arisen  from  the  internal  border  of  the  humerus  and 
internal  intermuscular  septum.  The  fibrei*  of  this  portion  of  the  muscle  are  directed, 
some  downward  to  the  olecranon,  whilst  others  converge  to  the  common  tendon  of 
insertion. 

The  oommon  tendon  of  the  Triceps  commences  about  tlie  middle  of  the  back  part 
of  the  muscle:  it  consists  of  two  ajioneurotic  lamime,  one  of  which  is  subcutaneous 
and  covera  the  posterior  surface  of  the  muscle  for  the  lower  half  of  its  extent ;  the 
other  is  more  deeply  seated  in  the  substance  of  the  muscle:  after  receiving  the 
ariachment  of  the  muscular  fibres  they  join  together  aliove  the  elbow,  and  are 
inserted  into  the  back  part  of  the  upper  surface  of  the  olecnirion  process,  a  small 
bursa,  occjusionally  multilocular,  being  situated  on  the  fnmt  part  of  this  surface 
beneath  the  tendon. 

The  long  head  of  the  Triceps  descends  between  the  Teres  minor  and  Teres  maj<»r, 
dividing  the  triangular  space  between  these  twd  muscles  and  tlie  humerus  into  two 
smaller  spaces,  one  triangidar,  the  other  (piadrangular  (Fig.  I^lo).  The  triangular 
space  c<tntainH  thedorsalis  scapuhe  vessels:  it  is  bounded  by  the  Teres  minor  above, 
the  Teres  major  below,  and  the  scapular  bead  of  the  Triceps  externally;  the  <inad- 
rangubir  space  transmits  the  posterior  circtnnrtcx  vessels  and  nerve;  it  is  bounded 
by  the  Teres  minor  above,  the  Teres  major  below,  the  scapular  head  of  the  Tricepe 
internally,  aiul  the  humenis  externally. 

Relatioxs, — By  its  j/oHft'n'or  nurfttrt'  v/hh  the  Deltoid  above:  in  the  rest  of 
its  extent  it  is  subcutaneous;  hy  it i^  art ti'rior  ^urftirf  vixih  the  humerus,  musculo- 
spiral  nerve,  superior  profunda  vessels,  and  back  part  of  the  elbow-joint.  Its  mid' 
dh  or  hmff  head  is  in  relation  behind  with  the  Deltoid  and  Teres  minor;  in  front 
with  thp  Subscapularis.  Latissimus  dorsi.  and  Teres  major. 

The  Subanconeus  is  a  small  muscle  distinct  from  the  Triceps,  and  analogous  to 
the  Subcrnreus  in  the  lower  limb.     It  may  be  exposed  by  removing  the  Triceps 
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from  the  lower  part  of  the  humerus.  It  consists  of  one  or  two  slender  fasciculi 
which  arise  from  the  humerus  immediately  above  the  olecranon  fossa,  and  are 
inserted  into  the  |x>Hterior  ligament  of  the  elbow-joint. 

Nerves. — The  Triceps  and  Subauconeus  are  supplied  bj  the  musculo-spiral 
nerve. 

Actions. — The  Triceps  is  the  great  Extensor  muscle  of  the  forearm,  serving, 
when  the  forearm  is  flexed,  to  draw  it  into  a  right  line  with  the  ami.  It  is  the 
tlirect  antagonist  of  the  Biceps  and  Brachiali^  uuticus.  When  the  anu  is  extended 
the  long  head  of  the  muscle  may  assist  the  Teres  major  and  Latissinuis  dorsi  in 
drawing  the  humerus  backward.  The  long  bend  of  the  Triceps  protects  the  under 
|mrt  of  the  shoulder-joint,  and  prevents  displacement  of  the  head  of  the  bumenis 
downward  an<l  backward.  [Attempted  over-extension  of  tlic  forearm  by  the  model 
■well  shows  the  Triceps.  Kotice  especially  the  large  roll  of  the  extenml  head. 
When  at  rest^  but  especially  in  action,  the  large  flat  con'esponding  to  the  tendon  ia 
well  seen.] 


Muscles  of  the  Forearm. 

[The  student  should  observe  the  difference  between  the  shape  of  the  arm  and 
forearm.  The  ann  in  section  is  an  oval  flattened  from  side  to  side:  the  foreann, 
AD  oval  flaitene*]  antero-posteriorly-  The  foreann  on  its  internal  border,  in  conse- 
t|uencc  of  the  structure  of  ibe  Flexor  caqii  ulnaris,  is  one  unifonn  curve  from  the 
internal  condyle  to  the  wrist;  on  its  external  border  the  curve  begins  well  above 
tlie  elbow  over  the  Supinator  longus,  ami  at  a  considerable  distance  above  the  wrist 
terminates  miber  abruptly  as  a  straiglit  line,  thus  marking  the  transition  from  the 
muscular  bellies  of  the  radial  group  of  muscles  to  their  tendons.] 

Disawtion. — To  di&8»H*t  the  forearm  jdace  the  limb  in  tho  poetition  indicated  in  Fig.  310; 
make  ft  vertical  inri»ion  alonfi  tht*  tnidillt;  line  from  the  elbow  to  the  writnt.  and  a  tntnervrso 
iiieiftion  at  each  oxtremitj  of  thii^ :  the  flaps  of  integuiucnt  being  removed,  the  fawia  of  the 
forDarto  is  exposal. 

The  Heap  Fascia  i»f  the  forearm,  continuous  above  with  that  enclosing  the  arm, 
is  a  dense,  highly  glistening  aponeurotic  investment  which  forms  a  general  sheath 
enclosing  the  muscles  in  this  region;  it  is  attached  behind  Uj  the  olecranon  and 
posterior  border  of  the  ulna,  and  give,**  oif  from  ir#  inner  surface  numerous  inter- 
muscular septa  wbieJi  enclose  each  muscle  separately.  Below  it  is  continuous  in 
front  with  the  anterior  annular  ligament,  and  forms  a  sheath  for  the  tendon  of  the 
Palmaris  longiis  muscle,  which  pi»sses  over  the  annular  ligament  to  be  inserted  into 
the  palmar  fascia.  Behind,  near  the  wrist-jotnt,  it  becomes  much  tliickenHl  by  the 
addition  of  many  transverse  fibres,  and  forms  the  posterior  annular  ligament,  It 
consists  of  circular  and  oblii|ue  fibre?*  connected  together  by  numerous  vertical 
fibres.  It  is  much  thicker  on  the  dorsal  tbnn  on  the  palmar  surface,  and  at  the 
lower  than  at  the  npper  part  of  the  forearm,  and  is  strengthened  by  tcndin()us  fibres 
derived  from  the  Bra<'liinlis  anticns  an<l  Biceps  in  front  and  from  the  Triceps  I)ohind. 
Its  inner  surface  giv^-s  origin  to  muscular  fibres,  especially  at  the  upper  part  of  the 
inner  and  outer  si<les  of  the  forearm,  and  forms  the  boundaries  of  a  series  of  con- 
ical-shaped cavities  in  which  the  muscles  are  contained.  Besides  the  vertical  septa 
separating  each  nuiscle,  tmnsverse  srpt«  are  given  off  both  on  the  anterior  and  pos- 
ttM'ior  surfacejji  of  the  foreann.  separating  the  deep  from  the  superficial  layer  of  mus- 
cles. Numerous  a|>erturea  exist  in  the  tascia  for  the  piissage  of  vessels  and  nerves; 
one  of  those,  of  large  size,  situated  at  the  front  of  the  eli»ow,  serves  for  the  passage 
of  a  communicating  bi*anch  between  the  superficial  and  deep  veins. 

The  muscles  of  the  forearm  may  be  subdivided  into  groups  c<irre8ponding  to  the 
region  they  occupy.  One  [the  ulnar]  group  occupies  the  inner  and  anterior  as|)eet 
of  the  foreann,  and  comprises  the  Flexor  and  Pronator  nuiscles  ;  another  [the  radial] 
group  occupies  its  outer  side ;  anil  a  thinl  [the  |)osterior]  its  posterior  aspect.  The 
two  latter  groups  include  all  the  Extensor  and  Supinator  muscles. 
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Antbriob  Brachial  Region. 

Superficial  Layer. 

Pronator  radii  teres.  Flexor  carpi  iilnaris. 

Flexor  carpi  radialis.  Flexor  sublinii.s  digitomm. 

Palmtiris  longtis. 

These  iDuacles  take  origin  from  the  internal  condyle  of  the  humerus  by  a  common 

tendon. 

The  Pronator  radii  teres  arises  by  two  heads.     One,  the  larger  an*!  more  .«iiper- 

ficial,  arises  from  the  Inimems  immediately  above  the  internal  emidyie,  and  from  the 

tendon  common  to  the  origin  of  the  other  muscles ; 
also  from  the  fascia  of  the  forearm  and  iiitonnusrii- 
lar  septum  between  it  and  the  Flexor  carpi  radialis. 
The  other  Iiead  is  a  thin  fasciculus  which  arises 
from  the  inner  side  of  the  coronoid  process  of  the 
ulna,  joining  the  preceding  at  an  acute  angle.  Be- 
tween the  two  hea<Is  parses  the  median  nerve.  The 
muscle  passes  obliquely  across  the  forearm  from  the 
inner  to  the  outer  side,  and  terminates  in  a  flat  ten- 
don which  turns  over  the  outer  margin  of  (lie  radius 
and  is  inserted  into  a  rough  ridge  at  the  middle  of 
the  outer  surface  of  the  shaft  of  that  bone. 

Rklations. — By  its  anterior  surface  w^iih  the 
deep  fascia,  the  Supinator  longus.  and  the  mdia! 
vessels  and  nerve  ;  bv  itw  posterior  surfare  with  tlie 
Brachialis  anticus,  Flexor  sublimis  iligitorum.  the 
median  nerve,  and  ulnar  artery,  the  small  or  deep 
head  being  interposed  between  the  two  latter  struc- 
tures. Its  outi-r  bordrr  forms  the  inner  houndarv 
of  a  triangular  npace  in  which  is  placed  the  brachial 
artery,  median  nerve,  and  tendon  of  the  Biceps  mus- 
cle. Its  inner  border  is  in  contact  with  the  Flexor 
carpi   radinlis. 

The  Flexor  carpi  radialis  lies  on  the  inner  side 
of  the  prece<ling  muscle.  It  arises  from  the  intenial 
condyle  by  the  common  tendon,  from  the  fascia  of 
the  forearm,  and  from  the  intermuscular  septa  be- 
tween it  and  the  Pronator  teres  on  the  outside,  the 
Pahuaris  longus  internally,  and  the  Flexor  publimis 
digitorum  beneath.  Slender  and  aponeurotic  in 
structure  at  Us  commencement,  it  increases  in  size, 
and  terminates  In  a  tendon  which  forms  the  lower 
two-thirds  of  it.**  length.  This  tendon  passers  through 
a  canal  on  the  outer  side  of  the  annular  li>:ament, 
runs  through  a  gi*0(>ve  in  the  os  trape/.ium  (which  is 
converted  info  a  canal  by  a  fibrous  sheaih  and  lined 
by  a  synovial  membi-ane'),  and  is  inserted  into  the 
base  of  the  metacarpal  bone  of  the  index  finger. 
The  radial  artery  lies  between  the  tendon  of  this 
muscle  atul  the  Supinator  longus,  and  may  easily  be 
tied  in  this  situation. 

RklatidN.^. — By  its  RHperficial  surface  with  the 
deep  fjLscift  and  the  integument ;  by  its  deep  tturfnre 
with  the  Flexor  sublimis  digitorum.  Flexor  longus 
pollicis.  and  wrist-joint ;  by  its  outer  border  with 
the  Pronator  radii  teres  and  the  radial  vessels;  by 

its  inner  border  with  the  Palmaris  longus  above  and  the  median   nerve  below. 


Front  of  Uie  Left  Fnrpurm,  raperttcUl 
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The  Palmaris  lon^rus  Ls  a  slender,  fusifona  niuHvU*  Ivlng  ori  the  inner  side  of 
the  preceding.  If  arises  from  the  inner  condyle  of  the  nuraenis  by  the  common 
tendon,  from  tliedeep  fascia  and  the  intermuscular  septa  between  it  and  the  adjacent 
miisclcfl.  It  tcnninates  in  a  slender  Hattene<l  tendon  which  piuy;o»  over  tlio  annular 
ligament  to  end  in  tlie  palmar  fascia,  frequently  sending  a  tendinous  slip  to  the  short 
muscles  of  the  thumb.      Thi^*  muscle  is  often  absent. 

Relations. — By  its  superficial  surface  with  the  deep  fascia ;  by  its  deep  surface 
•with  the  Flexor  digitorum  sublimis;  intemalh/  with  the  Flexor  carpi  ninaris ;  vjt- 
ti'Jii/tih/  with  the  Flexor  carpi  radialis.  The  median  nerve  lies  close  to  the  tendon 
ju8t  above  the  "wrist,  on  itn  inner  and  j>08teriar  side.     • 

Tlie  Flexor  carpi  ulnaris  lies  along  the  ulnar  &idc  of  the  forearm.  It  arises 
by  two  heads  connected  by  a  tendinous  arch,  beneath  which  pass  the  ulnar  nerve 
and  posterior  ulnar  recurrent  artery.  One  head  arise*  from  the  inner  condyle  of 
the  humerus  by  the  common  tendon ;  the  other,  from  the  inner  margin  uf  the 
olecranon  by  an  aponenrosiy  frr>m  the  upper  two-t!iinlj*  of  the  posterior  border  of 
the  ulna,  in  common  with  the  Flexor  profundus  digitorum :  and  fixun  the  inter- 
muscular septum  between  it  and  the  Flexor  sublimis  digitorum.  The  fibres  ter- 
minate in  a  tendon  which  occupies  the  anterior  part  of  the  lower  half  of  the  muscle, 
and  is  inserted  into  the  pisiform  bone,  some  fibres  being  prolonged  to  the  minular 
ligament,  to  the  unciform  bone  and  base  of  the  metacarpal  bono  of  the  little  finger, 
The  ulnar  artery  lies  on  the  outer  side  of  the  tendon  of  this  muscle,  in  the  lower 
two-thirds  of  the  forearm,  the  tendon  forming  a  guide  in  ^ying  the  vessel  in  this 
situation. 

Rki.ations. — By  its  gnperficjal  mrfaee  wiili  the  deep  fascia,  with  wliich  it  is 
intimately  connected  for  a  considerable  extent;  by  its  d*:ep  surface  with  the  Flexor 
sublimis,  the  Flexor  profundus,  the  Pronator  quadratus,  and  the  ulnar  vessels  and 
nerve;  by  its  outer  or  radial  border  with  the  ralmaris  longus  above  and  the  ulnar 
vessels  and  nerve  below. 

The  Flexor  digitoruin  sublimis  (perforatum)  is  placed  beneath  the  ]>re<'cding 
muscles,  which  therefore  must  be  removed  in  order  to  bring  it.s  attadiment  into 
view.  It  is  the  largest  of  the  muscles  of  the  superficial  layer,  and  arises  by  three 
beads.  One  head  arises  from  the  internal  condyle  of  the  humerus  by  the  common 
tendon,  from  the  internal  lateral  ligament  of  the  elbow-joint,  and  from  the  inter- 
muscular septum  common  to  it  and  the  preceding  muscles.  The  second  head  arises 
from  the  inner  side  of  the  coronoid  process  of  the  ulna,  above  the  ulnar  origin  of 
the  Pronator  nidii  teres  (Fig.  208,  p.  244).  The  third  head  arises  from  the  obliipie 
line  of  the  radius,  extending  from  the  tubercle  to  the  insertion  of  the  Pronator  -radii 
teres.  The  fibres  pass  vertically  downward,  forming  a  broad  and  thick  muscle 
which  divides  into  four  tendons  about  the  middle  of  the  forearm  ;  as  these  tendons 
pass  beneath  the  annular  ligament  into  the  palm  of  the  hand,  they  are  arranged  in 
pairs,  the  anterior  pair  corresponding  to  the  middle  and  ring  fingers,  the  posterior 
pair  to  the  index  and  little  fingers.     The  tendons  diverge  from  one  another  as  they 

{lass  onward,  and  arc  finally  insertcfi  intn  tli^  hilcrul  margins  of  tlie  second  pha- 
anges  about  their  middle.  After  leaving  tlie  palm  [for  the  relation  of  the 
knuckle-joints  and  the  palm,  see  p.  -340]  the  tendons,  accompanied  by  the  deep 
fiexor  tendons,  lie  in  osseo-aponeurotic  canals  fonned  by  a  strong  fibrous  band 
which  arches  across  them  and  is  attached  on  each  side  to  the  margins  of  the  pha- 
langes. Opposite  the  base  of  the  first  phalanges  each  tendon  divides,  so  as  to  leave 
a  fissured  interval,  through  which  passes  one  of  the  tendons  of  the  Flexor  profun- 
dus; the  two  porti<>i»s  of  the  tendon  then  unite  and  form  a  grooved  channel  into 
which  the  accompanying  deep  flexor  tendon  is  received.  Finally,  they  subdivide 
a  second  time,  to  he  inserted  into  the  sides  of  the  second  phalanges  about  their 
middle  (Fig.  323).  The  tendons,  whilst  contained  in  the  fibro-osseous  canals,  are 
connected  to  the  phalanges  by  slender  tendinous  filaments,  calleil  vincula  accesioria 
(endinum^  and  are  invested  by  a  synovial  sheath. 

Rklations. — In  the  forearm,  by  its  ftupfrficial  surface,  with  the  deep  fascia  and 
all  the  preceding  superficial  muscles;  by  its  deep  surface  with  the  Flexor  profun- 
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dus  digitorumtftflexor  longus  pollicis,  the  ulnar  vessels  and  non'e,  and  the  median 
nerve.  In  the  haiul  its  tendons  are  in  relation,  in  fronts  wirh  the  palmar  fa^icia, 
SHperficiiil  palmur  arch,  and  the  brancheii  of  the  median  nerve;  bchiiul  with  the 
tendun»  of  the  deep  tlexor  and  the  Limibricales*.  [For  the  relations  of  the  tendons 
to  the  palmar  fascia  and  it^  prolongations,  see.p.  450,] 


Antkrior  Brachial  Region. 
D^ep  Laytr, 

Flexor  profundus  digitornm.  Flexor  longns  pollicis. 

Pronator  quadmtus. 

DiMtrtiun. — Divide  eaoh  of  the  siiporHoial  musolea  at  Its  oenkre  [rather,  at  a  different  level  for 
eiwh  tuUAcIe.  so  as  to  be  able  the  Imttcr  tu  idenlifv  them  lutt-r],  nnd  turn  either  end  aside:  the 
deep  layer  of  muscles,  to>ieLlier  with  the  uietlian  nerve  and  ulnar  ves>.els,  will  then  he  exposed. 

The  Flexor  profundus  digitonnn  (perforana)  (Fig.  317)  is  situated  on  the 
ulnar  side  of  the  forearm,  iiumediately  beneath  the  superficial  Flexore.  It  arises 
from  the  upper  two-thirds  of  the  anterior  and  inner  surfaces  of  rlieshjift  o{  the  uhkii, 
etnbnicing  I iie  insertion  of  the  Bniehialisanticus  above,  and  extendin;!  below  to  within 
a  short  distance  of  the  Pronator  ).|uadnilus.  It  also  ariws  from  a  depression  on  the 
inner  side  of  the  coronoid  pi*oce8K;  by  an  ajx>neiirosi^  from  the  upper  two-thirds  of 
the  posterior  border  uf  the  ulna,  in  eommon  with  the  Flexor  caqji  ulnaris;  and  from 
the  ulnar  half  of  the  interosseous  menibmne.  The  fibres  form  a  lleshy  belly  of  con- 
siderable size  which  divides  into  four  tendons;  these  pu.ss  under  the  aimiilar  lijjament 
beneath  the  tendons  of  the  Flexor  sublimis.  Opposite  the  first  phalanges  the  ten- 
dons pa.ss  between  the  two  slips  of  the  tendons  of  the  Flexor  subliniis,  and  :ire  finally 
inserted  into  ihe  bases  of  the  Inst  phalanges.  The  tendon  of  the  index  finger  is  dis- 
tinct ;  the  rest  are  connecteti  together  by  cellular  tissue  and  tendinous  slips  as  far  as 
the  palm  of  the  hand.  [If  the  fingers  be  placed  on  the  iM>sterior  surface  of  the  fore- 
arm to  the  inner  side  of  the  f>08terior  bonier  of  the  ulna,  and  the  fin^rei-s  of  the  arm 
that  is  gi-asped  then  be  alternately  flexed  to  make  a  fist  and  relaxed,  the  contraction 
of  the  niuscnlar  belly  of  ibis  muscle  can  be  well  felt  and  appnvialiMl.] 

Four  small  muscles,  the  Lumbricules.  are  conneeteil  with  the  lendons  of  the 
Flexor  profundus  in  the  palm.  They  will  be  described  with  the  muscles  hi  that 
region. 

Relations. — By  its  superftrmf  surfarr,  in  the  fort»anii,  with  the  Flexor  snb- 
liiuis  digitonnn,  the  Flexor  carpi  ulnaris,  the  ulnar  vessels  and  nerve,  and  the 
mediiui  nerve,  and  in  the  hand  with  the  tendons  of  the  su]M'rficial  Flexor;  bv  its 
tlt'ef*  tfurfitcf,  in  tlie  forearm,  with  the  ulna,  the  interosseous  membnine.  the  Pro- 
nator quadratus,  and  iu  the  hand  vvitb  the  Interossei,  Adductor  pollicis,  and  deep 
palmar  iireh  ;  by  its  tthiar  hordef  witii  the  Flexor  carpi  ulnaris:  by  its  rat/ittl  fun'* 
der  with  the  Flexor  longns  pollicis,  the  anterior  interosseous  vessels  and  nerve  being 
interposed. 

The  Flexor  longxts  pollicis  is  situated  on  the  radial  side  of  the  forearm,  lying 
on  the  same  plane  as  the  prveeding.  It  arises  fro!i»  the  grooved  anterior  surface 
of  the  shaft  of  the  radius,  commencing  above  imuKHliately  below  the  tuberosity 
ttud  obliijue  line,  and  extending  below  to  witliin  a  short  distance  of  the  iVonator 
quadmtus.  It  also  arises  from  the  adjacent  part  of  the  interosseous  membrane, 
aiid  occasii>nally  by  a  fleshy  slip  from  the  base  of  t!ie  coronoid  pnM-ess.  The 
fibres  pass  dnwnward  ami  terminate  in  a  flattened  tendon  which,  [Kissing  beneath 
the  annular  ligament,  is  then  ItMlged  in  the  inters|iace  bi'tW(.M?ii  the  two  heads  of  the 
Flexor  brevis  pollicis,  and.  entering  an  nsse^i-aponeurotic  canal  similar  to  those 
for  the  other  tlexor  tensions,  is  inserted  into  the  base  of  the  last  phalanx  of  the 
thumb. 

Rklations. — By  its  MUprr final  Hurfare  with  the  Flexor  sublimis  digitomm. 
Flexor  carpi  nidialis,  Supinator  b)ngus,  and  radial  vessels;  by  its  deep  surface 
with   the  radius,   interosseous  luembnuic,   and   Pronator  quadmtus;   by  its  ulnar 
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luirder  with  the  Flexor  profundus  <ligi- 
torum,  from  which  it  is  separated  hy 
tiie  anterior  interosseous  vessels  and 
nerve. 

The  Pronator  quadratus  is  a 
small,  flat,  (juadrihitcrul  tnii^clo  ex- 
tending transversely  across  the  front 
of  the  nuiius  and  ulna  ahove  their 
ci\rpal  extremities.  It  arises  from  the 
oblique  line  on  the  lower  fourth  of  the 
anreriorsurfaceof  tbe  shaft  of  the  ulna 
and  the  surface  of  hone  immediately 
Wlow  it;  friim  the  anterior  Iwrnlerof 
the  ulna;  and  from  a  stron^^  aponeur- 
osis which  covers  the  inner  third  of 
the  muscle.  The  fibres  pass  horizon- 
tally outward,  to  be  inserted  into  the 
h»wer  fourlii  of  the  anterior  surface 
and  extenial  b<inler  of  the  shaft  of 
the  nidius. 

R  EL  ATI  ON  P. — By  i  Is  gupn-fjcial 
surface  with  the  Flexor  profundus 
digitorum,  the  Flexor  lon^us  pnllicis, 
Flexor  carpi  nidialia,  and  the  nulial 
vessels;  by  it>  cAv^  mrfare  with  the 
nidius,  ulna,  and  interosseous  mem- 
Lnine. 

A'erves. — All  the  muscles  of  the 

[Fiu.  316. 
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A8tH-tlonihrouicl)iheMldflkM'fibcKiKhlFor««rm 
(neiiUi,alti.Te(l  fruni  Uvniud):  l.niiterfor  tnt«nMi- 
>f«ni^  vevfls  anil  iiervu;  %  rmllal  Vfvw'ls  oiid 
Mfrvt-:  S,  I'rtMminr  lt.TP!i;  -1.  Supinator  luii);us;  .'.. 
yit'X(ir(*ari>i  rin?iulls;(;.(;up(niUorbrcvl>i:  7,  KIi-x- 
or  *ii   ■  Tuni;  n,  ExU'nt«:irps  cnrpi  nuJI- 

tkW*  I  ri'^i-.r.  '.».  Fl»'x.(Tcai-pi  iiliinrif; 

1",   V  ^  -   nu'tarixrpl   ikiIHi-I-.;  II,   ulimr 

vus-n-i-- jiiiu  iKTVt-;  1_,  KMun-orroHiiiiiiiiii!  Oiifl- 
loruiu;  rv  Flfxnr  iin-fuiiiiu*'  •Uidl"rtiiu ;  11.  V.\- 
ii'tiMtr  ciirpl  iilnnriik:  l.'i.  nn-dlmi  nerve:  ir».  jnn.. 
terlttr  liiler»ivseou>  \os«*;Ih  hik!  ucn'e ;  17,  Exu^u- 
•ur  KL'Uudi  iuteruodll  pulUcU.J 


317.  Fruui  ot  ibe  Left  Forvarm,  deep  mtucle*. 
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superficial  layer  are  supplied  by  the  median  nerve,  excepting  tbe  Flexor  carpi  iilna- 

ris,  whifb  is  supplied  by  the  ulnar.  Of  tlic  deep  Itiyen  the  Flexor  profiiiidii!*  vii^'i- 
torura  ii*  supplied  conjointly  by  the  ulnar  and  by  the  median  througL  ito*  braucb,  tlie 
anterior  interosseous  nerve,  wliich  also  supplies  tbe  Flexor  longus  pollicis  and  Pro- 
nator fjuadratus. 

Actions. — These  muscles  act  upon  the  forearm,  the  wrist,  and  bond.  Those 
acting  on  the  foreann  arc  the  Pronator  radii  teres  and  Pronator  quadratus.  which 
rotate  tbe  radius  u|K.>n  the  ulna,  rendering  the  hand  prone;  when  pronation  has 
been  fully  effected  tbe  Pronator  radii  teres  assists  the  other  muscles^  in  flexing  the 
foreann.  Tbe  flexors  of  the  wrist  are  the  Flexor  <*arpi  iihiaris  and  rndialis,  and  the 
flexors  of  tbe  phalanges  are  the  Flexor  sublimis  and  profundus  digitorum,  the  for- 
mer flexing  tbe  second  phalanges,  and  the  latter  tbe  last.  The  Flexor  longus  pulH- 
cis  flexes  tbe  last  phalanx  of  the  ibunib.  Tbe  three  latter  muscles,  after  flexing 
the  phalanges,  by  continuing  their  action  act  ujM>n  the  wrist,  assisting  tbe  onlinary 
flexors  of  this  joint;  and  all  those  which  are  attached  to  the  humerus  assist  in  flex- 
ing the  forearm  upon  tbe  arm.  The  Pahnarln  bmgus  is  a  tensor  of  the  palmar  fas^ 
cia;  when  this  action  has  been  fully  effected  it  flexes  tbe  hand  upon  tbe  forearm, 

Srbe  bellies  of  these  muscles  cannot  be  well  shown  separately  in  the  model,  though 
le  student  should  observe  tlie  influence  of  making  a  fist  and  of  flexion  of  each 
finger  on  tbe  flexor  mass.  At  the  wrist  resisted  flexion  will  show  to  the  eye  and 
touch,  in  the  middle,  tbe  narrow  prominent  tendon  of  tlie  Palmaris  longus;  to  its- 
radial  side,  that  of  the  Flexor  carpi  radialis.  Far  to  tbe  ulnar  side  tbe  tendon  of 
the  Flexor  carpi  ulnaris  is  well  felt  in  tension  when  tbe  wrist  is  flexe<l  and  carried 
to  the  ulnar  border.  Between  tbe  tendons  of  tbe  Flexor  ulnaris  and  Palmaria 
longus  lie  the  tendons  of  the  finger-flexors,  which  cannot  be  made  to  spring  into 
relief  because  of  the  anterior  annular  ligament  (see  Fig.  315),  but  on  flexing  and 
extending  the  fingers  they  can  be  easily  felt. 

Of  course  these  muscles,  when  the  hand  is  fixed,  act  upon  the  forearm,  and  even 
upon  tbe  arm,  but  this  is  much  less  marked  than  is  tbe  similar  reversed  action  from 
below  of  the  muscles  of  tbe  foot.] 


Radial  Region  (Fig.  818). 

Supinator  longus.  Extensor  carpi  radialis  longior. 

Extensor  carpi  radialis  brevior. 

Disufrfion. — PivMo  the  int<»pument  iu  the  mmo  manner  as  in  tJi«  disBwtion  of  tlio  anterior 
brachial  rt-jti^n,  and  afltT  havin;;  esainiiied  the  cuuim'oufl  veseels  aiitl  norvt*H  arn]  Jt'cp  fiuti.'ia, 
remove  all  tiiowj  structitres.  The  mumOoa  will  then  \to  exposed.  The  removal  of  thi*  f'ti-sria  will 
be  eonsiderablv  fftrilitat-eil  hy  detnehinj:  it  from  Ik'Iow  upward.  Grciit  care  Hhoiihl  hi-  taken  to 
avoid  LMittin^  uoroA;*  the  trillions  of*  th**  mu^oles  of  the  thumb,  which  croHA  obliquely  tbe  larf^er 
lendunn  running  down  the  hnck  of  the  radius. 

The  Supinator  longrus  is  tbe  most  suiwrficial  muscle  on  the  radial  aide  of  the 
forearm:  it  is  ileshy  f4>r  tbe  upper  two-thirds  of  its  extent,  tendinous  below.  It 
arises  from  tbe  u|)|»er  two-thirds  of  the  external  condyloid  ridj^e  of  the  humerus, 
and  from  the  external  intermuscular  septum,  being  limited  above  by  the  musculn- 
spiral  groove.  Tbe  fibres  turmiunte  above  tbe  middle  of  tbe  foreann  in  a  fiat  ten- 
don which  is  inserted  into  the  outer  side  of  the  Unac  of  tbe  styloid  process  of  tbe 
radius.  [Tbe  belly  of  this  muscle  at  its  origin  is  ribbon-like,  its  edge  Iteing  turned 
externally,  but  soon  it  rotates  to  about  a  right  angle  with  its  first  position,  thus  pro- 
ducing tbe  graceful  rounding  of  tbe  arm  over  the  radial  border  of  the  elbow.] 

Rklations. — Bv  its  Huperfict'ft/  uurfncc  wiili  the  interfuinenl  and  fascia  for  the 
greater  part  of  its  extent :  near  its  insertion  it  is  crossed  by  the  Exten.sor  ossis  meta- 
carpi  pollicis  and  tbe  Extensor  primi  internodii  pollicis;  by  its  t/cey  tfurfavf  with  tbe 
humerus,  the  Extensor  carpi  radialis  longior  and  brevior,  the  insertion  of  the  Pro- 
nator radii  teres,  and  tbe  Supinator  brevis ;  by  its  ivnn'  bonffr  above  the  elbow 
with  the  Bruchialis  anticus,  the  musculo-spiral  nerve,  and  ra*lial  recurrent  artery, 
and   in   th<-  foreann   with  the  radial  vessels  and  nerve. 
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The  Extensor  carpi  radialifi  Ion- 
gior  Ls  placed  partly  bcneatii  ihc  pre- 
<;edmg  muscle.  It  arises  from  the  lower 
third  of  ihe  external  condyloid  ridge 
of  the  humerus,  and  from  the  external 
intermuscular  septum.  The  tihres  ter- 
minate at  the  upjRT  third  of  the  fore- 
arm ill  a  Hat  tendon  which  runs  along 
the  outer  border  of  the  radius,  bcneutu 
the  extensor  tendons  of  the  thumb  ;  it 
ihen  jMii>i*cs  ihnmgh  a  groove  common 
to  it  and  the  Extensor  enq)i  radialis 
brevior  immediately  behind  the  styloid 
process,  and  is  inserted  into  the  base 
of  the  metacarpal  bone  of  the  index 
tinger  on  it>i  radial  Hide. 

Relations. — By  its  9ttpi*rficial  imr- 
face  with  the  Supinator  longus  and  fas- 
cia of  the  forearm  ;  xX^ouicraide.  is  crossed 
obliquely  by  the  extensor  tendons  of 
the  thumb ;  by  its  deep  surfacti  with  the 
elbow-joint,  the  Extensor  carpi  radialis 
brevior,  and  back  part  of  the  wrist. 

The  Extensor  carpi  radialis  bre- 
vior is  shorter,  as  its  name  implies,  and 
thicker  than  the  preceding  muscle,  be- 
neath which  it  is  placed.  It  arises  from 
the  external  condyle  of  the  humenis  by 
a  tendon  common  to  it  and  the  three  fol- 
lowing rausdoR;  from  the  external  lat- 
eral li;rament  of  the  elbow-joint;  from 
a  strong  aponeurosis  which  covere  its 
surface ;  and  from  the  intemmscular 
septa  between  it  and  the  adjacent  mus- 
cles. Tlie  fibres  terminate  about  the 
middle  of  tlie  forearm  in  a  flat  tendon 
which  is  closely  connectetl  with  that  of 
the  prceedinjr  muscle,  accompanies  it 
to  the  wrist,  lying  in  the  same  groove 
on  the  [wsterior  surface  of  the  radius; 
pa&<)es  beneath  the  annular  ligament, 
and,  diverging  somewhat  from  its  fel- 
low, is  inserte<l  into  the  base  of  the 
metacarpal  bone  of  the  midiUc  finger 
on  its  radial  side. 

The  tendons  of  the  two  preceiling 
muscles  pass  through  the  same  com- 
partment of  the  annular  ligament,  and 
are  lubncate<l  by  a  single  synovial  mem- 
I'ranc,  but  are  separated  from  each  other 
by  a  small  vertical  ridge  of  bone  as  they 
lie  in  the  groove  at  the  back  of  the  ra- 
dius. [On  forcibly  extending  the  hand 
these  tendons  can  be  readily  felt  just  to 
the  ulnar  side  of  the  Extensor  secuudi 
internodii  pollicis(Fig.  318).  and,  if  the 


motion  is  resisted,  be  seen. 


Fig.  818.  PMterlor  Surfkce  of  Fonrana ,  kuperflcial  miudea. 
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Relations. — By  ita  superficial  tturface  with  the  Extensor  carpi  radialis  longior 
and  with  the  Exton8<»r  muscles  of  the  thumb,  which  cross  it;  by  its  (h'fip  surface 
with  the  Supinator  hrevis,  tendon  of  the  Pronator  radii  terefl,  radius,  and  wrist- 
joint;  by  its  ubiur  border  with  the  Extensor  communis  digitonim. 


PosTEEiOB  Brachial  Region  (Fig.  318). 
Superficial  Layer. 

Extensor  communis  digitorura.  Extensor  carpi  ulnaris. 

Exl^^nsor  minimi  digiti.  Anconeus. 

The  Extensor  communis  digritorum  is  situated  at  the  back  part  of  the  fore- 
arm. It  arises  from  the  external  condyle  of  the  humerus  by  the  common  tendon, 
firpm  the  deep  fascia,  and  the  intermuscular  sepia  between  it  and  the  adjacent  mus- 
cles. Just  below  the  middle  of  the  forearm  it  divides  into  three  tendon*,  which 
pass,  together  with  the  Extensor  indicis,  through  a  separate  compaitment  of  the 
annular  ligament,  lubricated  by  a  synovial  membmne.  The  tendons  then  diverge, 
the  innermost  one  dividing  into  two ;  anfl  all,  after  parsing  across  the  back  of  the 
hand,  are  inserted  into  the  second  and  third  phalanges  of  the  fingers  in  the  follow- 
ing manner:  each  tendon  beeomcH  narrow  and  thickened  opposite  the  meta.cariK>- 
phalangeal  articulation,  and  gives  off  a  thin  fasciculus  upon  each  side  of  the  joint 
which  serves  as  the  posterior  ligjiment;  after  having  parsed  the  joint  it  spreads  out 
into  a  broad  aponeurosis  which  covei*s  the  whole  of  the  dorsal  surface  of  the  first 
phalnnx,  being  reinforced  in  this  aituatiou  by  ihc  tendons  of  the  Inlerossei  and 
Lumbricales.  [Fig.  324,  p.  ^*^^-~\  Opposite  the  first  phalangeal  joint  this  aponeur- 
osis divides  into  three  slips,  a  middle  and  two  lateral:  the  former  is  inserted  into 
tlie  base  of  the  second  phalanx,  ami  the  two  lateral,  which  are  continued  onward 
along  the  sides  of  tho  second  phalanx,  unite  by  their  contiguous  margins  and  are 
inserted  into  the  dorsal  surface  of  the  last  phalanx.  Ah  the  tendons  cross  the  pha- 
langeal joints  they  furnish  thorn  with  posterior  ligament^?.  The  tendons  of  the  mid- 
dle, ring,  and  little  fingers  are  connected  togetht-r,  as  they  cros.s  the  band,  by  small 
oblique  tendinous  slips,  or  vivcuhp ;  those  on  each  side  of  the  ring  finger  are  strong, 
and  bind  the  tendon  of  this  finger  closely  to  those  of  the  middle  and  little  finger,  so 
that  it  cannot,  in  general,  be  freely  extended  wilhoul  moving  the  otbcr  two.  There 
is  also  s<^>metimes  a  thin  slip  between  the  tendons  of  the  index  and  middle  fingers. 
The  tendons  of  the  index  and  little  fingers  also  receive,  before  their  division,  the 
special  extensor  tendons  belonging  to  them.  [The  tendons  of  this  muscle  are  easily 
seen  on  the  back  of  the  hand.] 

RKLATlONri. — By  its  superficial  surface  with  the  fa«cia  of  the  forearm  and  hand, 
tho  posterior  annular  ligament,  and  integument;  by  its  da'p  surface  with  the  Supi- 
nator brevis,  the  Extensor  muscles  of  the  thtniih  and  in<lex  finger,  tlie  posterior 
interosseous  vessels  and  nerve,  the  wrist-joint,  carpus,  metacarpus,  and  phalanges; 
by  its  radial  border  with  the  Extensor  carpi  radialis  brevier;  by  its  ulnar  border 
with  the  Extensor  minimi  digiti  and  Extensor  carpi  ulnaris. 

Tho  Extensor  minimi  digriti  is  a  slender  muscle  placed  on  the  inner  side  of  the 
Extensor  communis,  with  wliich  it  is  generally  connecte<l.  It  arises  from  the  com- 
mon tendon  by  a  thin  tendinous  slip,  and  from  the  intermuscular  septa  between  it 
and  the  adjacent  muscles.  Its  t€»ndon  runs  through  a  8e|Minite  compartment  in  the 
annular  ligament  behind  the  inferior  radio-ulnar  joint,  then  divides  into  two  a«  it 
crosses  the  hand,  one  slip  being  united  to  the  common  extensor  by  a  cross-piece  at 
the  raetacarpo-phalangeal  articulation.  Both  finally  spread  into  a  broad  aponeurosis 
which  blends  with  the  common  extensor  to  llie  finger  and  is  inserted  into  tbe  second 
and  third  phalanges.  The  tendon  is  situated  on  the  ulnar  side,  and  somewhat  more 
superficial  tlum  tlie  commrm  extensor. 

The  Extensor  carpi  ulnaris  is  the  most  superficial  muscle  on  the  ulnar  side  of 
tho  forearm.  It  arises  from  the  external  condyle  of  the  humerus  by  the  common 
tendon,  from  the  middle  third  of  the  posterior  border  of  the  ulna  below  the  Anco- 
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neus,  and  from  die  faBcia  of  the  forearm.  This  musclo  terminates  in  a  tendon  which 
runs  thnmixh  a  ^nwjve  hehinti  the  Rlyloid  prot!e>w  of  the  ulna,  pajisos  through  a  sepa- 
rate compartment  in  the  annular  ligament,  and  is  inperte^l  into  the  ulnar  side  of  the 
base  of  the  metacarpal  bone  of  the  little  finger.  [It«  tendon  can  always  be  feJt  by 
making  strong  ulnar  extension  of  the  hand.] 

Relations. — By  its  superjwial  mirfaee  with  the  fascia  of  the  forearm  ;  by  its 
deep  fturfdrc  witli  the  ulna  and  the  muscles  of  the  deep  layer. 

The  Anconeus  is  a  small  triangular  muscle  placed  behind  and  below  the  elbow* 
joints  and  appears  to  be  a  continuation  of  the  external  portion  of  the  Triceps.  It 
ari.-ies  by  a  separate  tendon  from  the  back  part  of  the  outer  condyle  of  the  humerus^ 
and  is  inserted  into  the  side  of  the  olecranon  and  upper  fourth  of  the  posterior  sur- 
face of  the  shaft  of  the  ulna;  its  fibres  diverge  from  their  origin,  the  upjier  ones 
being  directed  transversely,  the  lower  obliquely  inward. 

Relations. — By  it5  siiperficial  surface  with  a  strong  fascia  derived  from  the 
Triceps ;  by  its  deep  surface  with  the  elbow-joint,  the  orbicular  ligament,  the  ulna» 
and  a  small  portion  of  the  Supinator  brevis. 


Posterior  Brachial  Region  (Fig.  319). 
Deep  Layer. 


Supinator  brevis. 

Extensor  ossis  metacarpi  pollicis. 


Extensor  primi  intemodii  pollicis. 
Extensor  secuudi  intemodii  pollicis. 


Extensor  indicis. 

The  Supinator  brevis  is  a  broad  muscle,  of  a  hollow.  cylin<lncal  form,  curved 
round  the  upper  third  of  the  radius.  It  arises  from  the  external  condyle  of  the 
humerus,  from  the  external  lateral  ligament  of  the  elbow-joint  and  the  orbicular  liga- 
ment of  the  ratlins,  from  the  ridge  on  the  ulna  which  runsobli^^uely  downward  from 
the  posterior  extremity  of  tiie  lesser  sigmoid  cavity,  from  the  triangular  ilepres-^ion 
in  front  of  it,  and  from  a  tendin(»us  expansion  which  covers  the  surface  of  ilie  mus- 
cle. The  muscle  surrounds  the  upper  part  of  the  radius,  the  upper  fibres  forndng  a 
sling-like  fa.sciculuf^  which  encircles  the  neck  of  the  radius  above  the  tuberosity  and 
is  attached  to  the  back  part  of  its  inner  surface;  the  middle  fibres  are  attached  to 
the  outer  edge  of  the  bicipital  tuberosity  ;  the  lower  fibres  to  tlie  oblimie  line  of  the 
radius  a<?  low  down  as  the  insertion  of  the  Pronator  radii  teres.  This  muscle  is 
pieree«l  by  the  fK»sterior  interosseous  nerve. 

Relations. — By  its  superficial  t^urfaee  with  the  superficial  Extensor  rtnd  Supi- 
nator muscles  and  the  radial  ve.ssels  and  nerve;  by  its  deep  surface  with  the  elbow- 
joint,  the  interosseous  membrane,  and  the  radius. 

Tlie  Extensor  ossis  metacarpi  pollicis  is  the  most  externa]  and  the  largest  of 
the  deep  Extensor  nuisrlos  :  it  lies  immediately  below  the  Supinator  brevi>,  with 
which  it  is  sometimes  united.  It  arises  from  the  posterior  surface  of  the  shaft  of 
the  ulna  below  the  insertion  of  the  Anconeus,  from  the  interosseous  ligament,  ami 
from  the  middlt*  thiivl  of  the  posterior  surfnee  of  the  shaft  of  the  radius.  Piutsing 
obliquely  downward  and  outward,  it  terminates  in  a  tendon  wliieh  runs  through  a 
groove  on  the  outer  side  of  the  styloid  process  of  the  radius,  accompanied  by  the 
tendon  of  the  Extensor  primi  intemodii  pollicis,  and  is  inserted  into  the  base  of 
the  mptacaq)a]   hone  of  the  thumb. 

Rklatjoxs. — By  its  Huperficial  surface  with  the  Exteus<ir  communis  digitorum. 
Extensor  minimi  digiti,  and  fascia  of  the  forearm,  and  with  the  branches  of  the  pos- 
terior interosseous  artery  and  nerve  which  cross  it ;  by  its  deep  surface  with  the  ulna, 
interosseous  membrane,  raditis,  the  tendons  of  the  Extensor  carpi  radialis  longior  and 
brcvior^  which  it  crosses  obliquely,  and  at  the  outer  side  of  the  wrist  with  the  radial 
vessels;  by  its  upper  border  with  the  Supinator  brevis;  by  its  lower  border  witli  the 
Extensor  primi  intemodii  pollicis. 

The  Extensor  primi  intemodii  pollicis,  the  smallest  muscle  of  this  group,  lies 
on  the  inner  side  of  the  preceding.     It  arises  from  the  posterior  surface  of  the  shaft 
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sponding  metacarjial  hone,  lying  to  the  ulnar  side  of  the  ttmlon  from  the  coninion 
Extensor.  It  is  finally  inscrtwl  into  the  second  and  third  phalanges  of  the  index 
finger  in  tlie  manner  alwavi*  descriUcd. 

Relations. — Tlicy  are  similar  to  tliose  of  the  preceding  muscles. 

Nkrves. — The  Supinator  longus.  Extensor  carpi  mdialis  lon^ior,  :in<l  Anoonens 
8UppIie<J  by  hninclies  from  tlic  muscnl'vspinil  nerve;  the  remaining:  luiiscles  of 
the  radial  und  posterior  bnieliial  regions  by  the  j»o?terior  intcrosseoiis  nerve. 

Actions. — The  mu?cles  of  the  radial  and  posterior  brnchiul  n-^ions,  which  com- 
prise all  the  Extensor  and  Supinator  muscles,  act  upon  the  forearm,  Avrist,  and  hand; 
they  are  the  direct  antagonists  of  the  Pronator  and  Flexor  mu.scles.  The  Anconeus 
assists  the  Triceps  in  extending  the  forearm.  The  Supinator  longiis  ami  brcvis  are 
the  supinators  of  the  forearm  and  hand,  the  former  mus<'lc  more  especially  acting  ns 
a  supinator  when  the  limb  is  pronatc<j.  When  supination  has  been  [iroiluced,  tho 
Supinator  longus,  if  still  continuing  to  act,  tlexes  the  forearm.  [In  fact,  Hexlnn 
is  its  most  marke<l  and  mast  important  action.  Its  more  advantageous  leverage 
gives  it  three  times  the  proportionate  flexor  power  compared  with  the  Biceps 
(AVight).]  The  Extensor  carpi  rndialis  longior  and  brevinr  and  Extensor  carpi 
ulnaris  muscles  are  the  extensors  of  the  wrist ;  continuing  their  action,  they  serve 
to  extend  the  foreann  upon  the  arm ;  they  are  the  direct  antagonists  of  the 
Flexor  carpi  radialis  and  ulnaris.  The  common  Extensor  of  the  fingers,  the 
Extensors  of  the  thumb,  ami  the  Extensors  of  the  index  and  little  fingers  serve  to 
extend  the  phalanges  into  which  tl»ey  are  inserted,  and  are  the  direct  antagonists 
of  the  Flexors,  f^*^*'  t^®  correct  view  of  the  action  of  the  Extensors  and  Flexors 
see  remarks  on  the  action  of  the  Interossei,  p.  457.]  By  continuing  their  action 
they  assist  in  extending  the  forearm.  The  Extensors  of  the  thumb,  in  consei^uence 
of  the  oblifjne  direction  of  their  tendons,  lussist  in  supinating  the  foreann  when  the 
lumb  ba.s  been  drawn  inward  toward  the  palm  [when  it  is  most  ncede^l,  as  in  using 
;«crew-driver.  These  muscles  also  act  from  Leiow  upwanJ,  assisting  in  various 
►vements,  especially  of  the  forearm,  when  the  band  is  fixed. 

The  Supinator  longus  is  best  shown  by  endeavoring  to  lift  a  heavy  table,  the 
forearm  Ijeing  flexed  at  a  right  angle,  supination  being  at  the  same  time  attempte<L 
The  Anconeus  shows  well  on  extreme  extension  of  the  forearm.] 


Muscles  and  Fascl®  of  the  Hand. 

DiMaecihn  (Hg.  3I4>). — M.ikf?  a  tniiisv(.'r»ie  incision  ncrow*  the  front  of  the  wrist,  and  a  Keoond 
acrou  the  heads  of  the  metai.*urpat  l>onc9:  connect  tho  two  by  a  vt?rtionl  iiuMt^inn  in   the  ini<l<11e« 
line,  and  continuo  it  throu>;h  the  centre  of  the  middle  finder.     The  anterior  and  posterior  Annu- 
lar lifpkmentA  And  the  patmnr  fascifl  nhoiild  then  tte  disserted. 

The  Anterior  Annular  Ligament  is  a  strong  fibrous  bnnd  which  arches  over 
the  carpus,  converting  the  deep  gnK)vc  on  the  fi-ont  of  the  carpal  bones  into  a  canal, 
beneath  which  pass  the  flexor  tendons  of  the  fin^rers.  It  is  attached  internally  to 
the  pisiform  b<»ne  nnd  unciform  process  of  the  unciform  fjone,  and  externally  to  the 
tuberosit)'  of  the  scnphoid  and  to  the  inner  part  of  the  anterior  surface  and  the  ridge 
on  the  tmpezium.  It  is  continuous  above  with  the  deep  fascia  of  the  forearm,  and 
below  with  the  palmar  fascia.  It  is  crossed  by  the  ulnar  vessels  and  nerve  and  the 
cataneous  branches  of  the  median  and  ulnar  nerves.  At  its  outer  extremity  is  the 
tendon  of  the  Flexor  carpi  radialis,  which  lies  in  the  groove  on  the  trapezium 
between  the  attachments  of  the  annular  ligament  to  the  hone.  It  has  inserted  into 
its  ujiper  and  inner  }nirt  the  tendon  of  the  Pahnaris  longus  and  part  of  the  ten<ioft 
of  the  Flexor  carpi  ulnaris,  and  has  arising  frum  it  below  the  small  muscles  of  the 
thumb  and  little  finger.  Beneath  it  pass  the  tendons  of  the  Flexor  sublimis  and 
profundus  digilorum,  the  Flexor  longus  pollicis,  and  the  median  nerve.  One  large 
synovial  membrane  encloses  all  these  tendons  as  they  pass  beneath  this  ligament. 
It  surrounds  the  tendons  for  some  distance  in  the  foreann,  and  also  in  the  paltn  of 
the  hand.  It  presents  two  prolongations:  one  is  continuous  with  the  sheath  of  the 
tendon  of  the  Flexor  longus  {>ollicis,  the  other  with  that  of  the  little  finger.     [This 
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extension  of  flte  synovial  sheath  on  to  these  two  fingers  makes  felons  or  other  ythleg- 
monous  infljimiimtions  very  iniportiint,  since  from  these  fingers  the  suppuration  may 
rea<Iily  exleud  into  the  pahu,  luid  even  tar  up  the  forearm,  by  passing  under  the 
anterior  annuhir  ligament,  wlieroiis  it  is  shut  off  from  the  palm  3ft  the  other  fingers.] 
The  Posterior  Annular  Li8:ament  is  a  strong  fibrous  baud  extending  trans- 
verselj  neross  ihe  bjiek  of  the  wrist,  aud  consisting  of  the  deep  fascia  of  the  back 
of  the  forearm,  strengthened  by  the  addition  of  some  transverse  fibres.      It  forms  a 

sheath  for  the  extensor  tendons  in  ilieir 
passage  to  the  fingers,  being  atUiclied 
inlerniilly  to  the  ulna,  the  cuneiform 
and  pisiform  bones,  and  palmar  fascia ; 
externally,  to  the  margin  of  the  radius, 
and,  in  its  |>as8age  acri.>ss  the  wrist,  to 
the  elevated  ridges  on  the  posterior 
surface  of  tlie  radius.  It  presents  six 
e')mpartTnents  for  the  pju^sjige  of  ten- 
dons, each  of  which  is  lineti  by  a  sep- 
arate synovial  membrane.  These  are, 
from  without  inward — 1,  On  the  outer 
side  of  the  styloid  process  for  the  ten- 
dons of  the  Kx  tensor  ossis  metacarpi 
and  Extonsttr  primi  intenuHlii  poUicis; 
2,  behind  the  styloid  prwcss  for  the 
tendons  of  the  Extensor  carpi  radialis 
longior  and  brevlor;  3,  opposite  the  outer  siile  of  the  posterior  surface  of  the  mdius 
for  the  tendon  of  the  Extensc^r  secundi  internodii  pollicis ;  4,  to  the  inner  side  of  the 
hitter  for  tlie  tendons  of  tlie  Extensor  comniunis  digitorum  and  Extensor  indicis; 
O,  for  the  Extensor  minimi  iligiti  opposite  the  interval  between  the  nulius  ami  ulna; 
6,  for  the  tendon  of  the  Extcii^ior  carpi  uhiaris  grooving  the  back  of  the  ulna.  The 
synovial  membranes  lining  tliese  sheaths  are  nsnally  very  extensive,  reaching  frc»m 
above  the  nnnuhir  ligament  down  upon  the  tendons  almost  to  their  insertion. 

The  Palmar  Fascia  [Figs.  321,  322]  forms  a  common  sheath  which  invests  the 
muscles  of  the  hand.     It  consists  of  a  central  and  two  lateral  portions. 

The  ccntntt  portion  <»ccupies  the  njiddle  of  the  palm,  is  triangular  in  shape,  of 
great  strength  and  thickness,  and  liinds  down  the  tendons  in  this  situation.  It  is 
narrow  above,  being  attached  to  tlu»  lower  margin  of  the  annular  ligament,  uml 
*riH»eives  the  expanded  tendon  of  the  Palmaris  longus  muscle.  Below  it  is  broad 
and  expanded,  and  opposite  tlie  be^ds  of  the  raetacari>al  bones  divides  into  four  slips 
for  the  four  fingers.  Each  slip  subdivides  into  two  processes  which  enclose  the  ten- 
dons of  the  Flexfir  nmscl<*s,  blending  with  their  sheath,  tuid  are  attache*!  lalendly 
^>  the  fibrous  structures  on  either  side  of  the  metacarpo-plialangeal  joint:  by  this 
arrangement  four  arches  are  fonned,  under  which  the  Flexor  tendons  pass.  The 
intervals  left  in  the  fascia  between  the  fimr  fibrous  slips  tninsmit  the  digital  vessels 
and  nerves  and  the  tendons  of  the  Lumbricales.  At  the  points  of  division  of  the 
palmar  fascia  into  the  slips  above  mentiontMl  nnmentus  strong  transverse  fibres  bind 
the  se)»arate  processes  together.  The  pnliriiir  fascia  is  intimately  adherent  to  the 
integument  by  numerous  fibrous  bands,  and  gives  origin  by  its  inner  margin  to  the 
Palmaris  brevis;  it  covers  the  superficial  italmar  arch,  the  tendons  of  the  flexor 
muscles,  and  the  branches  of  the  median  and  ulnar  nerves ;  and  on  each  side  it 
gives  off  a  vertic^d  septum  which  is  continuous  with  the  interosseous  aponeurosis 
and  separates  the  latend   from   the  miiMle  palmar  group  of  muscles. 

The  htfral  porti'tttsi  of  the  ju'lmar  fascia  arr  thin  fibrous  Iftyera  which  cover  nn 
the  nidinl  side  the  muscles  of  tltc  liail  of  the  thumb,  and  on  the  ulnar  side  the  mus^ 
cics  of  the  little  finger;  they  are  continuous  willi  the  dorsal  fascia,  and  in  Uie  palm 
with  the  middle  portion  of  the  ]»almar  fascia. 

[The  palmar  fiLscia  lies  under  a  layer  of  fibro-fatty  tissue,  which  makes  it  dif- 
ficult to  dissect"  accurately.     8ome  fibres  of  the  fascia  are  attached  to  the  ekin 
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both  of  the  palm  and  the  fingers,  and  can  be  bcAt  appreciated  a«  they  are  divide<l 
in  dissection.  The  four  digital  tongues  begin  above  tbe  level  of  the  web  of  the 
thumb,  and  pa«s  Jown  to  be  inserted  ebietiy  into  the  base  of  the  first  phalanges 
and  the  anterior  ligaments  of  the  knuckle-joint,**,  while  some  fibres  pass  around 
even  to  the  Extens«ir  tendon,  others  to  the  sides  of  the  fir«t  phalange)?,  and  others 
reach  to  the  second,  and  poswibly  even  to  tlie  thini  phulangeti.  A  fiiUi  rather 
slender  tongue  pa^^ises  to  the  thuiiilt.  The  lower  border  of  the  fascia  is  di»tinclly 
marked,  and  is  aituateil  at  the  level  of  the  transvccm*  lines  in  the  palm  which  corre- 
spond to  the  knuckle-joints  (Fig.  261,  p.  340.)  This  is  just  below  the  middle  of  the 
palm.  Here  there  exists  a  strong  band  of  tm-nsverse  fibres,  some  of  whicli  also  pass 
on  to  the  thumb,  but  most  of  them  pass  to  tho  radial  side  of  the  forefinger,  under 
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FtUnwr  Fawla.  mm  ft^m  Mbovc,  showluK  lti>  InntflMHlinal  »>Up«  and  tnn<>vi:-n>«>  fllirv*  Riid  attachmenu  lo  the 
thumb.  <i  are  the  (lbrv*of  (ienly  fitrmliijc  ibe  m-lmf  eh**  lineen..  The  ^hk'ld■like  njMice  to  lh»f  right  of  G  U 
a  |>lee«of  tklu  leA  iii  »itu.    'DlNtvcieil  hy  l>r.  W.  W.  Kuea;  drawn  by  Ur.  J,  31,  Taylur.>] 

the  longitudinal  fibres.  These  fibres  to  the  thumb  have  been  denied  or  overlooked, 
but  I  have  never  faileil  to  find  thcni  in  the  nnmcrouH  hands  I  have  dissected.  Fig. 
822  shows  the  nttachmt'nts  of  the  jMtlniiir  faeL'ia  to  tlie  nietuc4iq)n]  bones,  and  the  vari- 
Otis  partitioiiH  for  the  Flexor  muscles,  and  sepaiiile  <tl»eH  for  the  Lumbrical  muscles 
with  the  ve^els  and  nerves.  It  also  again  shows  the  slips  going  to  tlie  thiuub,  one 
of  longitudinal,  the  other  of  trtius verse  fibres. 

About  an  inch  below  the  palmar  fa^scia  entirely,  at  the  web  of  tlie  fingers,  exists 
another  distinct  strong  band  of  tninsverse  fibres,  the  so-called  '"fibres  of  Gerdy  " 
(Fig.  321,  ij).     They,  in  fact,  give  f(»rm  tanl  strength  to  the  web^  the  fingers  and 

»port  to  the  hand  crosswise*     Sometimes  this  band  exists  so  low  down  afi  to  unito 
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the  finders  in  such  a  manner  that  one  cannot  he  flexe<I  without  cnrrving  its  neigh- 
bors with  it.  The  fibres  pusH,  souje  entirely  iicntss  the  hand,  others  part  way-  u-nd 
others  siuipl j  arch  over  from  one  finvrer  to  another.  These  la^t  pass  (low  n  partly 
on  the  sides  of  the  fingers,  joining  witli  the  lateral  digit^-il  fibres  of  the  palmar 
fWtia,  Tvhile  others  pass  direcily  dtiwn  the  middle  line  of  the  first  phalanx,  chiefly 
iu  the  subcutanetjus  tissue,  anrl  on  renehing  the  hiu^e  of  the  second  phalanx  they 


[Kki.  322. 


pAtmar  Kn^'iii. -fiii  li'tm  hcnwilh.  It*ntinnhmotu*  i"  iit»- 
li)i-tni«r|*al  lN>mr»  «.ln>w  well.  Al  a  i.-  ^-vk'U  niw  >>(  llie 
Liitiilirlriit  ihii-c-U-n;  ab<iVtr  ll  an*  Ihc  arier>"  A^ii  norvi-:*, 
aiiiUn  the  iMiriillonsof)  etwli  hitlt*  of  li  iht.' itiiO-ms  ni 
the  two  Kltxors.  The  aitachtiu'iiu  nf  ilu'  fii>rln  l»i  the 
ihumliarv  wi-ll  Mit.wn.  <;l>tsKCtcJ  by  Dr.  W.  W,  Kc«D; 
ilruu  n  by  Dr.  J.  M.  Tuylor.)) 

Split  nstriile  the  Flexor  sheath,  and  are  inserte<l  into  tlio  »ideK  of  the  Imse  of  the 
second  phalanx. 

"  Dupuytren's  finger-contraction "  i.^  produce«l  by  contraction  of  the  palmar 
fuseiu,  though  it  is  geneniliy  mistaken  for  contraction  of  the  Flexor  tendoi»s.  It 
affects  prefe!*ably  the  three  ulnar  fingers,  though  iIk*  forefinirer,  and  occasionally  the 
thumb,  are  involved.     It  is  readily  amenable  to  openvtion.'] 

Muscles  op  the  Hand. 

The  Muscles  of  the  Hand  nrv  subilivided  into  three  gnmps:  1,  Those  of  the 
thumh,  which  occupy  the  radial  side  [thenar  eminence];  2,  thase  of  the  little 
finger,  whicli  occupy  the  ulnar  side  [hy|>othenar  eminence]  ;  3,  those  in  the  middle 
portion  of  the  palm  and  between  the  interosseous  spaces. 

Radial.  Region  {Fig.  323). 
Muscles  of  the  Thumh. 
Abductor  pollicis.  Flexor  brevis  pollicis. 

Opjionen-*  pollicis  (or  Flexor  ossia  metacarpi  pollicis).        Adductor  ]x»llicis. 
The  Abductor  pollicis   '\^  a   thin  fifit  muscle  placed  immediately  beneath  the 
inlegiuncnt.      It  arises  from  the  ridge  of  tire  as  trapezium  and  annular  ligament, 
and,  passing  outward  and  downward,  is  inserted  by  a  lliin  fiat  tendon  into  the  radial 
side  of  the  base  of  the  first  phahinx  «tf  the  thumb. 

[*  See  a  paper  br  tlie  .\niertcaa  Kditur  in  the  Rrfa-aiee  Hundhauk  of  the  Medical  Seicwa^  tuI.  iii. 
p.  159.] 
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Relations. — By  its  superficial  turf  are  with  the  palmar  fa«cia:  by  its  deep  ftur- 
fae«  with  the  O|i|ionens  pollifis,  from  wliich  it  is  separated  hy  a  thin  aponeurosis. 
Its  inner  border  is  sep»mfe»l  fn-im  tJif*  Flexor  hrcvis  |H>ltiris  by  a  narrow  cellular 
interval. 

The  Opponens  poUicis  [or  Flexor  oasis  metacarpi  pollicis]  is  a  Rmall  tri- 


Fio.  :i2S, 


Miucie*  of  Uic  Left  HaiiU.  [mlnmr  i^urhioe. 


angular  muscle  placed  beneath  the  preceding.  It  ariwes  from  the  palmar  surfaoe  oi 
the  trapezium  and  annular  ligament,  passes  downward  and  outward,  and  is  inserted 
into  the  whole  length  of  the  metacarpal  bone  of  the  thumb  on  ite  radial  side. 


4o4 


MUSCLE.S   AND    FASCIAE. 


Relations. — By  ite  superficial  surface  with  the  Abductor  pollicia;  by  ite  deep 
surface  witli  the  t rape zio- metacarpal  articulation ;  by  its  inner  border  with  the 
Flexor  brevis  }K)iIicii*. 

Tlje  Plexor  brevia  pollicia  is  much  larger  than  eitlier  of  the  two  preceiliiijE 
TOUficles  beneath  which  it  is  placed.  It  consists  of  two  {tortitms,  in  the  interval 
between  which  lies  tl»e  tendon  of  the  Flexor  lonpus  |K>llicis.  The  anterior  and 
more  superficial  jHirtion  arises  fnim  tlie  trajx'ziinn  and  outer  twi>third.s  of  the  annu- 
lar ligament ;  the  deeper  portion,  from  llie  trapezoid,  os  magnum,  bases  of  the  second 
and  tliird  metacarpul  bones,  and  slieatli  of  tlie  tendon  of  the  Flexor  carpi  radialis. 
The  two  portions  are  united  by  a  bundle  of  fibre^i  which  pass  behind  tlie  long  Uexor 
and  are  inserted  one  on  either  side  of  the  ba,se  of  the  first  phalanx  of  the  thumb, 
the  outer  portifm  being  jr»ined  with  the  Alxluctor,  and  the  inner  with  the  Adductor. 
A  sesamoid  bone  is  developed  in  each  tendon  as  it  passes  across  the  inetacarjKt-|)ha- 
langeal  joint. 

UELATioNiS. — By  its  suptrficial  surfavt:  with  the  palmar  fascia;  by  its  deep  »Mr- 
face  with  the  Adduct<»r  pollicia  and  tendon  of  the  Flexor  carpi  radialis;  by  its 
external  surfacr  with  the  Opponens  pollicis;  by  it^  internal  surface  with  the  Ad- 
ductor pollicis. 

The  Adductor  poUiciB  (Figs.  317  and  323)  is  the  most  deeply  S4»ated  of  this  group 
of  muscles.  It  is  of  a  triangular  form,  arising  by  its  broad  base  from  the  lower  two- 
thirds  of  the  metacarpal  bone  of  the  middle  finger  on  its  palmar  surface ;  the  fibres, 
proceeding  outward,  converge,  to  be  inserted,  with  the  inner  tendon  of  the  Flexor 
brevis  pollicis,  into  the  ulnar  side  of  the  base  of  the  first  phalanx  of  the  thumb  and 
into  the  internal  sesamoid  bone. 

[Duchennc*  has  recalled  attention  to  the  fact  that  the  Abductor,  Adductor,  and 
Short  Flexor  of  the  thumb  all  have  a|)oneurotic  expansions  at  their  insertions,  con- 
necting them  with  the  tendon  of  the  Extensor  longus  [villicis.  They  use  this  tendon 
as  an  indirect  insertion,  as  well  as  their  own  direct  insertion,  the  object  of  the 
armngement  being  to  produce  flexion  of  the  first  phalanx  and  extension  of  the  sec- 
on<l,  both  at  the  same  time.  This  anatomical  arrangement  and  physiological  use  of 
the  thumb  find  their  analogue  in  the  fingei*s  (p.  4o7),  as  we  might  indeed  expect,  for 
the  Ab-  and  Ad-ductor  pollicis  are  the  analogues  of  the  Interosseous  muscles.] 

Relations. — By  its  Huperjicial  tiurftire  with  the  Flexor  brevis  pollicis,  the  ten- 
dona  of  the  Flexor  profundus,  and  the  Lumbricales.  Its  deep  surface  covers  the 
first  two  interosseous  spaces,  from  which   it  is  se|)arate<i  by  a  strong  aponeurosis. 

Nkkvks. — The  Abductor,  Oppouens,  and  outer  head  of  the  Flexor  brevis  pol- 
licis are  supplied  by  the  median  nerve:  the  inner  head  of  the  Flexor  brevis  atid 
the  Adductor  pollicis.  by  the  ulnar  nerve. 

Actions. — The  actions  of  the  muscles  of  the  thumb  are  almost  sufficiently  indi- 
cated by  their  names.  This  segment  of  the  hand  is  provided  with  three  ExtenRors 
— an  Extensor  of  the  metacarpal  bone,  an  Extensor  of  the  fii-sl,  and  an  Extensor 
of  the  second  phalanx  ;  these  occupy  the  dorsal  surface  of  the  forearm  and  hand. 
There  are  also  three  Flexors  on  the  palmnr  surface — a  Flexor  of  the  metacar])al 
bone,  the  Flexor  ossis  metacarpi  (Opponens  pollicis),  the  Flexor  brevis  p4dlicis,  and 
the  Flexor  longus  pollicis.  There  is  also  an  Abductor  and  an  Adductor.  These 
muscles  give  to  the  thumb  its  extensive  range  of  motion. 


Ulnar  Region  (Fig.  323). 
Muifclcs  of  the  Little  Finger. 

Palmaris  brevis.  Flexor  brevis  minimi  digili. 

Abductor  minimi  digiti.  Opponens  minimi  digiti 

(or  Flexor  ossis  metacarpi  minimi  digiti). 

The  Palznaria  brevia  is  a  thin  fpmdrilatend  muscle  ]>laced  beneath  the  integu- 
ment on  the  ulnar  side  of  the  hand.     It  arises  by  tendinous  fasciculi  from  tbe 

[<  Phijnoi  dr»  ^fow1ymmU,  pArU,  1867,  p.  299.] 
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annular  liganicnt  and  jialiuar  fai<cia;  the  Hisiliy  61)rc<s  pass  horizontally  inwanl  to 
be  inserted  into  the  »kin  on  the  inner  border  uf  the  ]>uhij  of  the  hand.  [It  can 
generally  be  very  well  shown  by  electricity,  and  the  same  ttieaiis  will  differentiate 
admirably  most  of  the  muscles  of  the  hand.] 

Kklations. — By  it.s  ftuperfiria!  surface  with  the  integument,  to  which  it  is  inti- 
mately adherent,  especially  by  it*  inner  extremity  ;  by  itf*  tivvp  tfitrfftcv  with  the 
inner  portion  of  the  palrmir  fascia,  which  se|mrate»  it  from  the  ulnar  vessels  and 
nerve  and  from  the  muscles  of  the  ulnar  side  of  the  han<l. 

The  Abductor  miniini  digit!  is  situated  on  the  ulnar  border  of  the  palm  of  the 
hand.  It  nris4's  fnun  the  pittifonn  bone  and  fmiii  an  expansion  of  (lie  tendon  of  the 
Flexor  carpi  ulnaris.  and  terminates  in  a  Hat  tendon  which  is  inserted  into  tlie  ulnar 
side  of  the  base  of  the  first  phalanx  of  the  little  finger,  sending  an  offset  to  the 
extensor  tendon  on  the  back  of  the  phalanx. 

Relations. — By  its  Buperjirial  surfave  with  the  inner  ])ortiori  of  the  palmar 
fasi*ia  and  the  Palmaris  brevis ;  bv  its  ih'vp  f^urfacv  with  the  Flexor  (>ssis  meta- 
car^d;  by  its  imur  border  with  the  Flexor  brevis  minimi  digiti. 

Tlie  Flexor  brevie  minimi  digit!  lies  on  the  wime  plane  as  the  preceding:  mus- 
cle, on  its  radial  side.  It  arises  from  the  tip  of  the  unciform  process  of  the  unci- 
form bone  and  anterior  surface  of  the  annular  ligament,  and  is  inserted  into  the 
base  of  the  first  phalanx  of  the  little  finger  with  the  preee<ling.  It  is  separated 
from  the  Abductor  at  its  origin  by  the  deep  branches  of  the  ulnar  artery  and 
nerve.  This  muscle  is  sometimes  wanting;  the  Abductor  is  then  usually  of  large 
uze. 

Relation?. — By  its  miperjicial  tturfdrf  with  the  internal  portion  of  the  palmar 
fascia  and  the  Palmaris  brevis;  by  its  derp  f<urf(U-e  with  the  Ojifwrnens. 

The  Opponens  miniini  dieriti  [or  Flexor  oesis  metacarpi  minimi  di^ti] 
(Fig.  317,  p.  443)  is  of  a  triangular  form  and  placed  immediately  beneath  the  pre- 
ceding muscles.  It  arises  from  the  unciform  process  of  the  unciform  bone  and  con- 
tiguous portion  of  the  annular  ligament ;  its  fibres  pass  downward  and  inward  to 
be  inserted  into  the  whole  length  of  the  metacar[>al  b<»ne  of  the  little  finger  along 
its  ulnar  margin. 

Relations. — By  its  supfrfivial  surface  with  the  Flexor  brevis  and  Abductor 
minimi  digiti;  by  its  dct'p  »urf(tre  vt\\\\  the  Interosseous  muscles  in  the  fourth  meta^ 
carpal  space,  the  metacarpal  bone,  and  the  Flexor  tenclons  of  the  little  finger. 

Nerves. — All  the  nmselcs  of  this  group  are  supplied  by  the  ulnar  nerve. 

Actions. — The  actions  of  the  muscles  of  the  little  finger  are  expressed  in  their 
names.  The  Palmaris  brevis  corrugates  the  skin  on  the  inner  side  of  the  [mlm  of 
the  hand. 

MmoLB  Pat.mar  Region. 

Lumbricalas.  Interossei  palmares. 

Interoftsei  dorsales. 

The  Lumbricales  (Fig.  323)  are  four  small  fleshy  fasciuidi,  accessories  to  the 
deep  Flexor  muscle.  They  arise  by  fleshy  fibres  from  the  tendons  of  the  deep 
Flexor:  the  first  and  second  from  the  nidial  side  and  palmar  surface  of  the  tendons 
of  the  index  and  middle  fingers;  the  third  from  the  contiguous  sides  of  tijc  tendons 
of  the  middle  and  rinir  fingers;  and  the  fourth  from  the  mntiguous  sides  of  the  ten- 
dons of  the  ring  and  little  fingers.  They  pass  foi-ward  to  the  radial  side  of  the  cor- 
responding fingens  and  opposite  the  mctacarpo-pludangeid  articulation  each  tendon 
terminates  in  a  broa^l  ajmneurosis  which  13  inserted  into  the  tendinous  expansion  from 
the  Extensor  communis  digitorum  covering  the  dorsal  aspect  of  each  finger. 

The  Interoeeeous  mueclee  are  so  named  from  occupying  the  intervals  between 
the  metacarpal  bones.  They  are  divided  into  two  sets,  a  dorsal  and  palmar;  the 
former  are  four  in  number,  one  in  each  metacarpal  space;  the  latter,  three  in  num- 
ber, lie  upon   the  metacarpal   hones. 

The  Dorsal  interoeeei  arc  four  in  number,  larger  than  the  pidmar,  and  occupy 
the  intervals  between  the  metacaq)al  bones.     They  are  bipennifurm  muscles,  arising 
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hy  two  h«a(b  from  the  ailjacent  aides  of  the  metacarpal  hones,  hut  more  extensively 
fnim  that  side  of  the  metac^iqml  bone  which  corresponds  to  the  side  of  tlie  finger  ia 
which  the  muscle  is  inserted.  They  are  inserted  into  the  bo^e  of  the  first  phalanges 
and  into  the  ai>oueuro.sis  of  the  common  Extensor  tendon.     Between  the  double 


Rlniii  Finger  of  the  Rkhl  nutil,  m  iri,  v-  A.Muctor  Intcroseoous  Munole:  a.onebi'llyof  tho  Interossoouv  uttAohed 
at  t*  In  the  flrsi  [ilmlmix  ;  r  iIim  cilitT  bt-lly  ..f  Uie  InU'nwsWtus.  atUrhi-<l  by  i^  rf,  it*  ivn<|i)n,  i.i  the  |)«t>ii'rlnr 
turtnee  of  ibe  M.'4\jU(i  »utl  ibirti  phuluiitct^it,  Siiul  Juined  lo  e,  t,  Ihe  tiMnloii  of  Ihr  t:kt>.'iiiKir  LuminuniA 
(Duclit!tiiie).J 

origin  of  each  of  tljese  muscles  is  a  narrow  triangular  interval  through  which  passeB 
a  |H^rfor:ifing  bnmcli  from  the  deep  palmar  arch. 

The  First  Dorsal  interosseous  muscle,  or  Abductor  indicis,  is  larger  than 
the  otliei>.     It  is  tlut,  triangular  in  form,  and  arises  by  two  lieadis,  separated  by  u 


Kio.  32o. 


Fia.  328. 


The  DorMl  luuirwwi  uf  Left  Baud. 


The  PiUmkr  luieroMel  uf  LvA  HAnd. 


fibrous  arch  for  the  piutsa^e  of  the  radial  artery  from  the  doi-sum  to  the  palm  of  the 
hand.  The  outer  head  arises  from  tl»e  upper  half  of  the  ulnar  border  of  the  first 
metacarpal  U»ne;  the  inner  head,  from  almost  the  entire  length  of  the  radial  b(»rder 
of  the  second  metacarpal  bone ;  the  tendon  is  inserted  into  the  radial  side  of  the 
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index  lin;rfr.  The  Becond  and  third  Dor^a)  interossei  are  inHerted  into  the  middle 
fiu<,'er,  the  former  into  its  mdini,  tlie  latter  into  its  ulnar  side.  The  fourth  is  initerted 
into  the  ulnar  side  of  the  rinjr  iinger. 

The  Palmar  interossei.  three  in  nuiuher,  are  siualler  than  the  Dorsnl,  and  placed 
upon  the  palmar  snrt'acL'  of  the  metacarpal  hones,  niiher  Oian  between  them.  Thev 
arise  from  the  entire  Ien;^tli  of  the  ini'tacarpal  Imne  of  one  hn^rer,  and  are  inserted 
into  the  side  of  the  hiise  of  the  Hrnt  pliatanx  and  the  aponeurotic  e.x[ian»ion  of  the 
common  Extensor  tendon  of  the  same  finder.. 

The  fij*8t  arises  from  the  ulnar  sitle  of  the  second  metnearpal  l>one,  ajid  i»«  inserted 
into  the  same  side  of  the  intlcx  finger.  The  second  aiises  from  the  radial  ^^ide  of  the 
fourth  metacarpal  hone,  and  is  inserted  into  the  same  side  of  the  ring  Hnger.  The 
third  arises  from  the  radial  side  of  tlje  fifth  metac^iiHd  hone,  and  is  iiL'^crled  into  the 
same  siile  of  the  little  finper.  From  this  account  it  may  he  seen  that  «ich  finper  is 
providefl  willi  two  Inteivisiiei  mu.'*eles,  with  the  exception  of  the  little  finger,  in  whieli 
tiiv  Ahductor  muscle  takes  the  place  of  one  of  the  pair. 

Nerves. — The  two  outer  Lumhricales  are  supplied  by  the  median  nerve,  the  rest 
of  the  muscles  of  this  group  hy  the  ulnar. 

ArriuNs. — The  Dorsal  interossei  muscles  abduct  the  fingers  from  an  iroafrinary 
lii:.?  drawn  h)n':iludiiuillv  throujrh  the  centre  of  the  mid<lle  fin''er,  and  the  J'ahnar 
interossei  addwct  the  fin^ei"s  toward  that  line.  They  usually  assist  the  Extensor 
muscles,  hut  when  the  fingers  are  slightly  bent  they  assist  in  flexing  them.  'J"he 
action  of  the  Lumhricales  and  Internal  or  Doi^al  interossei  is  said  hy  Hunter  to  be 
to  flev  the  first  phalanges  and  extend  the  last  two  (  Works  by  Palmer,  iv.  2»i7);  and 
Cleland  supports  this  (Jourtt.  of  Aiiat.  ami  Phifn.^  Old  Serir*s.  i.  S;j).  M.  Duchenne 
<rives  a  different  account  of  the  mechaniMij  of  the  extensi<ui  of  the  fingei-s.  an*i  of 
the  actiitn  of  the  Interossei  muscles,  from  that  usually  accepted.  According  to  him, 
the  Extensor  communis  dijritorum  acts  almost  entirely  on  the  first  phalanges,  exten- 
sion of  the  second  and  third  phalanges  being  effected  by  the  Inten^ssei  muscles, 
which  also  net  to  a  certain  extent  as  flexors  of  the  tir.*tt  phalanges.  This  action  of 
the  Interossei  is  additional  to  their  action  in  abduction  and  adduction  { Pfn/tiologie 
<irs  Mouvenifjitit.  pp.  :2fjl-2il8).* 

[There  is  no  question  of  the  correctness  of  ITunter's  and  Duchenne's  view. 
Electricity,  many  cjtses  of  paralysis  of  the  ulnar  nerve  and  of  lead  palsy  which  I 
have  seen,  all  point  the  same  way.  To  sum  up :  The  fiist  phalanges  are  flexed  by 
the  Interos.*K»i  and  Lumhricales.  and  extended  by  the  Extensor  communis;  the  last 
two  phalanges  are  flexed  by  the  Flexor  sublimis  and  Flexor  profundus  respeclivelv, 
and  extended  by  the  Extensor  communis  to  a  modei'ate  degree,  but  chiefly  by  the 
Interossei  and  Lumhricales.] 


SCRGirAL  ANATOMY. 

The  student,  harin^  completed  the  direction  of  the  mnsclea  of  the  upper  extremity,  nhould 
(Xinftidor  the  eflectH  likely  U*  be  produced  by  the  aetion  of  the  various  iuu)>cle»  id  fraL-tiire  of  the 

born.'fi. 

ill  rnnsiderin^  the  m*tioii»  of  the  varioun  mu^'lev;  upon  fnieturps  of  the  upj>cr  extreuiily  I 
Imve  m^UntUnJ  tho  inoHt  eoiiiinon  form^  of  injury  tx>lh   lor  ilUinlnitioti  mid  d<5Kcrip(iuti. 

Fmoturo  of  thf  rhtrir/r  \^  an  fxccpditiirly  cominon  mridenl,  and  is  usually  riiu;*ed  by  indi- 
tivt  viulcTnf,  1I.S  }i  fiill  upon  th»*  shotildiT  [<ir  hand];  it  oi-m.-inniillv,  however,  ot*»urs  from  dint't 
force.  Itp  ninre  iiMial  :4ituiitinn  is  ju.st  eKternal  to  the  centre  of  die  hone,  but  it  may  occur  at 
the  stcrnn)  or  tuTomial  end. 

Fructun'  of  the  vnthUtt  of  the  r?«rfV/e(Fig.  327)  ii*  alwrtys  attended  with  eonpiderable  di^place- 
luent,  the  outer  fraunicnt  Immpk  drawn  downwBni.  forward,  Jind  inwiml ;  th*j  inner  fnij;inent 
slightly  upward.     The  outer  fragment  is  drawn  down  by  the  wr'ij;ht  of  the  arm  uud  the  action 

'  ^f .  Dnehennc's  view  of  the  artinn  of  thene  muf«eles  certainly  derives  support  Troin  the  phenonien* 
Cibwrveil  in  lead  imlHy  ;ind  front  the  results  of  fridynnixini;  the  oonimon  KxtentH>r  huJ  the  tnlero^Mci, 
Wt  Dr.  W.  O^le  \\nn  l>een  kind  enough  lo  ixiint  out  to  me.  Thus  iiIm*  in  n  cn^c  rcliite*)  by  Mr. 
Hutehin>f>n,  in  wlil.h  the  nlnnr  nerv^r  hml  l>e«i»  diviile'l  l»eIow  ihe  |iioM  t'nmi  which  ihe  Rxicnsor 
ciMninunin  w:i-i  ttttpflitH)  Mind  ilii-relote  llie  IniePiAsei  Ut-'rc  |>andyze<l  while  ihe  KxtLMis*>r  iicie*!  i,  "the 
first  plinliint.'ca  were  l>ent  biickwnrii  on  the  ntciitnirpitl  Imuici"  icxtendeil  >,  "while  the  IJn^vr>  were 
curved  into  the  pului"  (becund  and  third  phuluiigei  Hexed)  {O/tulun  Jlmftilal  HeporlHj  vol.  m.  p.  3U7). 
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Fmcture  of  the  Ulddle  of  tlie  Clavicle. 


of  the  tHfltoid,  ami  forwunl  iind  inward  by  the  P«ctornlu  minor  and  Sulfclaviua  mtwolra;  the 

innv^r  frn>cii>*^tit  i«  8li4:ht)Y  ruiiMKl  by  the  SU-'rn[>-cttMii(wuii*- 
Fio.  327.  Uiid,  hut  (inly  Ui  u  very  lliiiit*>d  t^xtent,  as  thf  nttiK'liiiieut 

of  tho  oo6to-elavic'ul(ir  U^uincnt  iind  I'rt'tonilis  luujor  l>*v 
low  and  In  front  would  prfv*»nt  any  vt*ry  ^rout  di.^pliioi^ 
mcut  u(.iwurd.  The  cau«t?«  of  ditiplux^t^inenl  huvinr  b»'<»n 
lUicertiiined,  it  is  easy  U)  api>ly  lh»*  appropriau?  trfutiut'iiU 
Thi-  <»»NT  frumnent  i>  tv  hf  drawn  uutwiinl.  and,  together 
with  tho  wmptila,  rnist^i  upward  t/>  a  Icvol  witli  the  inn«r 
fram;aieati  nnd  n?tainL'd  in  that  noKition. 

lu  fracture  of  tlte  anromitu  md  uf  thr  rtftrirtf,  bt*- 
tM'tii-n  thv  conoid  and  trapesoid  lijiamentH,  only  ell^bt 
di^plav<*nient  occurs,  ai^  tlK\sc  li^'amrntf,  from  their  ol>- 
li<|UC'  insertion,  serve  to  hold  Iwtli  portioua  of  iJu*  bone 
in  uptKixitinn.  Fraotnn'  al*«>  of  thr  uteriiat  eiui,  inter- 
na)  Ut  the  tM>Mtr>-i:lavicular  ligament,  in  attcndtHJ  witik 
only  ^li^ht  displacement,  tbiei  li>!ament  serving  to  retain 
the  froguicnttf  in  cloae  apposition. 

Fracture  of  the  arromion  pi'^^fss  usually  ariFfs  from 
violence  appli<«l  to  the  upper  and  outor  part  nf  tho 
•<hotilder  ;  it  is  teneraily  known  by  t\w  rotundity  of  the 
Hhoulder  l»fin^  lost  from  the  L>eltoid  dniwinj;  the  fnio- 
turcd  portion  downward  and  forwani ;  anti  the  diHpI»<-tv 
ment  may  easily  be  dij^coverod  by  tracing  the  mar^^in  tif 
tJie  elaviele  outward,  when  the  l'ra;rinent  will  U*  found 
re!*ting  ou  tlie  front  luid  upin^r  part  of  the  luwl  of  the 
huQieruti.  In  order  to  rt^lax  tlie  anterior  and  outer 
filiretiof  the  Deltoid  (tlteoprKvsingiuurtcle),  the  arm  nhuuld 
Ik.'  drawn  forwani  utirofW  tlie  i  heat  and  the  ollxtw  well 
raised,  so  that  Che  head  of  the  U>no  idu)*  pre98  the  ucro- 
mion  process  upwanl  and  retain  it  in  it*  position. 
Fracture  of  the  coraroid  prtK^tsx  is  an  extremely  rare  accident,  and  is  usually  caused  by  & 
sharp  blow  on  tlie  point  of  the  shoulder.  Dixplaeenient  irt  here  pr(fdu«vtt  by  the  couibiiitHl 
oetions  of  the  Pei-toralii  minor,  short  head  of  the  Biceps,  and  L'oraco-brachiiilis.  the  former  mus- 
cle drawin>£  Uie  frtitrment  inw-nrd,  and  the  latter  direi'tly  downward,  the  amount  of  displacement 
bein^  limited  by  the  connection  of  tliis  process  to  the  acromion  by  means  of  the  cora<-o-acromial 
lijeanicnt.  In  order  to  relax  these  muscles  and  replace  the  fra^nncnts  in  close  appor^ition.  the 
forearm  should  be  flexeil,  ho  lis  Cf)  relax  the  Bicet>»,  and  the  arm  drawn  forward  and  inward 
across  the  cbeM,  so  a.'i  to  relax  the  Coraco-braehialis ;  the  humerus  should  then  be  pUHJied  U[>- 
w*ird  a;;aiiist  the  eonu-^aeromial  lif^ament,  and  tlie  arm  retained  in  tliat  iKisition. 

Fracture  of  Uie  unn/timirtjl  nfi'k  of  the  humtrniji  within  the  capsular  Vieament  is  a  riire  aooi- 
dent,  attended  with  very  Hlijcht  displacement,  an  impaircil  condition  of  tlie  motiona  of  the  joint, 
ami  crepitus. 

Fra<aure  of  the  surificaJ  neck  (Fik*  32S)  Is  very  common,  is  attended  with  considerable  dis- 
placement, and  its  uppcarauuea  curresfiond  wiiupwhat  with  those  of  dislocation  of  the  head  of  the 

humerusinto  the  axilla.  The  upper  fragment  i^«li^htly  elevated 
Fiii.  328.  under  the  eonico-acromial    ligament  by  the  mus»^les  atttwhed 

to  the  prcnt^r  and  lesser  tulrf-roNitieN ;  the  lower  fniijmeni  is 
drawn  inward  by  the  Pe<'toniJis  major,  TatiKsimu^  dorsi.  and 
Teres  major,  and  the  humerus  is  thrfiwn  obliquely  outwnrd 

fi  mz\  from  the  side  by  the  I)eltoid,  and  (iceaf*ionallv  elevated  so  lui 

>J^:;j  to  projwt  beneath  and  in  front  of  liie  corncofd  pntcesw.     The 

^^'.Tmi^l  deformity  is  reduced  by  fixing  the  shoulder  and  drawing  the 

arm  outwani  and  downward.  To  eountenu't  tJie  opposing;; 
muscles  and  to  keep  the  frainnents  in  fuisition,  thearm  Khould 
l«  drawn  from  the  side,  and  pa.'^ttOKiard  splints  applii^l  on  its 
tour  Aides ;  a  large  conicat-^napKl  pad  f^hould  be  plaoed  in 
the  axilla,  with  the  l>ase  turned  upwanl  and  tlie  elUiw 
approximate*)  to  tlie  side,  and  retnin^l  there  by  a  bro«ii  roller 
Itii'-vMi  round  the  ehent;  the  forrarm  should  then  I»e  llexeil, 
and  the  hand  supporunl  in  a  slin^.  cjire  Ismu^  taken  not  tn 
nii*>e  tlte  elbow,  otherwise  the  lower  fragment  may  be  d» 
pia».f<l  upward. 

In  fracture  of  the  m^oJ)  ofthf  hnmrrvs  below  the  inset^ 
tion  of  tiie  IVctoralis  major,  Latissiiuus  dorsi.  and  Teres 
major,  and  aUjve  the  insertion  of  the  IMtoid.  there  is  also 
connideruble  deformity,  the  upper  rni*;ment  beini:  drawn 
inward  by  the  first-mentioned  muscles,  and  the  lower  frag- 
ment upward  and  outward  bv  the  Deltoid,  produeinf!  sliort- 
enin^  of  the  limb  and  a  ctmsidenible  prominence  ut  the  stmt 
of  fracture  from  the  fractured  ends  uf  the  bone  riding  over  each  other,  especially   if  the  fmo- 
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tore  takm  pl&oe  in  an  oblique  direction.  The  fra^rnU  luaj  Ik*  brought  into  appOMitiitn  \*j 
exieiti«ion  from  ihe  elbow,  and  retained  in  that  poeitioQ  bjr  adopting  ihe  Hame  meann  as  in  the 
prw!«ding  injury. 

Id  Irat-'tureh  of  the  shaft  **ftk€  hirmrrvs  imuie<liHU'lj  Iwlow  the  iiifiertiun  of  tlif  lV-ltoi<l  the 
amount  of  dffonnitv  depend*  greutlv  upon  the  dir<»rtimi  of  the  fructure.  If  the  frftcturv  (Krura 
in  a  transverse  (lir*>ctioti^  only  nH^nt  displiM't-mont  no-ofH,  the  upper  fnij;ment  hein;*  drawn  a 
little  forward  ;  but  in  nhliiiuo  fniL-turo  the  oomhined  notions  of  the  BicepH  and  Bmchiali^  antieun 
muBelci*  in  tront  and  tlie  Triceps  U'hind  draw  upwani  the  luwvr  fragment,  cauj^in^  it  to  jrlido 
over  the  upjKT  frajriuent,  either  biiekwartl  or  forwani  aoi.*ordin)»  Ut  the  diretrtiou  of  the  friK'tiirc. 
Simple  extension  rodueen  the  deformity,  and  the  applietition  of  Mplints  on  tile  four  sideu  of  Uie 
arm  will  retain  Uie  frui;ment«*  in  up|MthiLion.  t-'are  nhoiitd  bo  taken  not  to  niLse  tlie  pIIk>w,  hut 
the  forearm  and  hand  nuiy   bo  f4npf>orted  in  a  8lin^. 

Fraeture  of  the  fnimntt.H  (Ki^.  ^'2\t)  inimodiiitt'ly  al>ov^  tlic  windyles  do»tfr\e8  verv  lUtentive 
cohsiderniion.  a-s  the  general  anptjarances  eorreniMjud  (iomcwhat  with  lho»c  produced  liy  w.*par»- 
tion  of  the  epiphysis  of  the  nunierua  and  witli  thotse  of 
di»«loeation  of  ilu-  raiiiuH  and  uhia  h;w.'!kward.  If  thf  dirw.'^- 
tion  of  the  fracture  is  oblique  from  above,  downward,  and 
forward,  the  lower  fragment  is  drawn  upward  and  back- 
wanl  by  the  Uraehinlini  antitms  and  BitTpK  in  front  and  the 
Tricfpa  l>ehind.  This  injury  may  l>e  diaptot^lifaUMJ  from 
dislocation  by  the  increaAe^l  mobility  in  fracture,  the  exist- 
ence of  cri'piuis,  luid  the  fact  of  the  defonnity  Ix^injc  reme- 
die<l  by  extenwion,  on  the  disci^ntinuance  of  which  it  is 
reproduced.  [In  fracture  there  will  be  shortening  from 
lln»  lUTomion  to  the  ext^^rna)  contlyle,  whilf*  the  measure- 
ments frttm  the  oltM^mnon  to  the  iroiidyles  will  be  un- 
changed. In  dislocation  the  mciLsurementA  from  the  ole- 
cranon to  the  condyioa  will  bo  olmngeil,  while  tlmt  from 
ihe  acrODiioQ  to  the  external  (.-tindyle  will  be  unehanjroi.j 
The  age  of  the  patient  is  of  importance  in  distinguishing 
tliis  form  of  injury  from  separation  of  the  epiphyniH.  If 
friurture  (wvurs  in  tiie  opposite  direction  to  tni»t  shown  in 
the  atvnuipanying  figure,  tlie  lower  fragment  is  drawn  up- 
warl  and  forwunl,  causing  a  conriideraltle  prominence  in 
front;  and  the  upper  fra^iiient  projects  Itackward  beneatJi 
the  tendon  of  tlie  Triceps  muscle. 

Fracture  of  th^  rftnmoiii  vrwtfitii  of  the  ulna  i«  an  acci- 
dent of  rare  ooeurrence,  anil  is  usually  caused  Ity  violent 
w^tjon  of  the  Brachialis  anticu.s  muscle.  The  amount  of 
displacement  varies  acL'ordiiig  to  tht  extent  of  tlic  fracture. 
If  the  tip  of  the  piTM-es?  only  is  broken  ofl*.  the  fragnwnt  is 
drawn  upward  bv  the  Bnu^hialitt  anticus  on  a  level  with  tlie  curonoid  depression  of  the  humerus, 
and  the  power  of  fiexion  is  partially  lost.  If  the  process  i<  broken  off  near  it«  root,  tiie  frag' 
meut  is  still  di-tplactvl   by  the  same  muscle ; 

at  the  same  time,  on  extending  the  forearm,  Tia.  330. 

partial  dislocation  l>aekward  of  the  ulna  oc- 
curs from  the  action  of  ttic  Triceps  muscle. 
The  appnipriate  treatment  would  bu  to  relax 
the  BraohtuliH  anticus  by  flexing  the  fortnirm, 
and  to  retuin  the  fragments  in  appo^*ition  by 
keeping  tlie  arm  in  this  po«itiou.  Union  is 
generaUy  ligument<»us. 

Fracture  of  Iht'  oltrranon  proersif  (Fig.  33*)) 
is  a  more  frequent  accident,  and  is  caused 
eitlier  by  violent  ;u*tion  of  the  Triceps  muscle 
or  by  a  fall  or  hlow  upon  the  pdnt  of  ihe 
ellK>w.  The  dfta<'hfd  fnigment  is  dixplaeed 
upwanl  from  half  nn  ineh  to  two  inches  by 
the  action  of  the  Tricepjj  mu3cle;  the  promi- 
nence of  the  elI>ow  is  ennyw|uently  lost,  and  a 
deep  hollow  IK  felt  at  the  bock  part  of  the 
joint,  which  is  much  iucrejv«od  on  flexing  the 
limb.  The  patient  at  the  same  time  lon^e^, 
more  or  lenw,  the  |>ower  of  extt^ndiiig  the  fore- 
arm. The  treatment  ci(0!>iiMta  in  relaxing  the 
Triceps  by  extending  the  limb,  and  rewinlng  it  In  the  extended  position  by  means  of  a  long 
straight  splint  apnliwl  u»  the  front  of  the  arm  :  the  fnigraent^  are  thus  brought  into  close  appo- 
eitioD,  and  may  ne  further  approxinmt^tl  by  drawing  down  the  upfa'r  fragment.  Union  is 
generally  ligamentous. 

Fracture  of  the  m^'k  of  thf  nuliujt  \»  an  exeeeilingly  rare  liccident,  and  is  generally  caused  by 
direct  violence.     Its  diagnosis  is  somewhat  olwcure  on  account  of  the  slight  deformity  visible,  the* 
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injured  part  \K\nfi  surroumlct]  b^  a  lar^re  nuualier  of  muticlefl ;  hut  the  movements  of  pronation 

and  supination  are  entirely  lost.  The  uppor  frajruient  is  drawn  uulM-urd  Ity  the  Supinulor  hrevis, 
it«  extent  oi*  dit^phu'entent  heinj;  limited  t>v  the  atuu-hment  of  the  nrhituhir  ti;:anient.  The  lower 
fragment  i>*  drawn  forward  and  fill^htly  upward  hy  the  Uiwp.n,  and  inwurtl  hy  thi'  Pronutivr  nidii 
tere«t.  iu  disptaiemt^nt  forwarii  and  upward  hoiuii  oounteru4;ted  in  tome  deirree  hy  the  .Supinator 
hrevis.  Tho  treatment  estn;ntially  consists  in  rvlaxin;:  the  Bi«.T|>i*.  Supiniitor  hrevis,  and  Pnmator 
railii  teres  mUf'cl)'^  bv  Hexing  the  fonMinii  uiid  phioin^  it  In  a  poKitinn  midway  lH.Mween  prona- 
tion and  f*upinali'>ti,  evten^ion  havinu  bi'rn  previously  nnide  so  as  to  l»rini£  the  part-*  in  apposition. 
Fruetun'  of  (lit*  rotlnni  i«  [far]  more  common  than  fraeture  of  the  uhia.  on  aecount  of  iheoon- 
oectiun  of  the  former  bone  with  the  writ*t.     Fnu'ture  of  the  tthnfl  tij' (fte  nvliuA  (Kig.  ;^MI)  near  it* 

centre    luay    oecur  from    direct   violence,    hut 
FlO.  S31.  wore    fretpiently    from    a    fall    forwanl,    the 

•wei^lht  of  the  boiJy  heinii  received  on  the  wrist 
and  Inuid.  The  upp*->r  fratruient  is  drawn  tor- 
ward  hy  the  Uicepv  ami  inward  bv  the  Pronator 
radii  t^'ren,  holding  a  postilion  midway  l^etween 
pronation  and  supination,  and  a  decree  of  ful- 
nefid  iu  the  upper  lialf  of  the  forearm  is  thus 
pro«iueed :  the  lower  fragment  is  drawn  Itw^k- 
ward  and  inwaril  ttiward  the  ulna  by  the  Pro- 
nator ({uadratUH,  and  thrown  into  a  state  of 
pronation  by  the  uame  iniisele;  at  the  i«nme 
time,  the  Supinator  )oni;us,  by  elevating  the 
styloid  process*,  into  which  it  is  in^ertctl,  will 
serve  to  displace  the  upper  end  of  the  lower  fragment  still  more  toward  the  ulna.  In  order  to 
relax  the  uppof>in;;  muscle»,  the  fureurm  t^hould  be  tK'nt  and  the  limb  place^l  in  a  potfition  mid- 
way Iwtween  pronation  and  supination;  tho  fracture  is  then  easily  rwluced  by  extennion  from 
the  wri»t  and  ell>ow  :  well-puduoi)  Kplint^  ahonld  then  be  applied  on  both  Hides  of  the  fotearro 
from  the  elbow  to  the  wri^^t ;  the  hand,  tteing  allowed  to  fall,  will  by  ita  own  weight  counk>raot 
the  acti(m  of  tlie  Pronator  quadratus  and  Supinator  lonjoi^,  and  cfcvate  the  lower  fragment  to 
the  level  of  the  upper  one. 

Fnw'ture  of  the  shajH  oj'thr  ulna  ia  not  a  common  accident :  it  is  ummllv  caused  hy  direct  vio 
Icncc.  The  nn)re  prou^eted  position  of  the  ulna  on  the  inner  aide  of  the  limK  the  greater  t*tren;£th 
of  it«  i^hull.  an<i  its  indiret-t  connection  with  the  wri»t  render  it  lesw  liable  to  injury  than  the 
radius.  The  fnicture  usually  occtirn  a  little  l.>elow  the  middle,  which  v*  the  weake'*t  part  of  the 
biMie.  The  upjM'r  fra;rinent  retains  it^  UHual  position,  but  the  lower  frapnvnt  is  drawn  outward 
toward  the  radius  by  the  PronaUjr  (juadratus,  pnxiucini:  a  well-marked  depression  at  the  seat  of 
fracture  nnd  Himc  fulnws  on  the  dorsal  and  palmar  wurfaces  of  the  forearm.  The  fracture  is 
easily  r<?dueed  by  extension  from  the  wrist  and  forearm.  The  turetartu  sJiould  l>e  flexed,  and 
place*!  in  a  posilion  midway  between  pronation  and  supination,  and  wclbpadded  splints  applied 
from  the  elbow  to  the  ends  of  the  fini^ers. 

Fnutiin'  of  the  kIuiOh  of  the  nltia  and  radius  ttigeihrr  is  not  a  very  common  accident ;  it  maj 
arise  from  u  direct  blow  or  from  indirect  violence.  The  lower  fra^mcnt«  nre  drawn  upward, 
sometiiuet*  forward,  sumetinies  backward,  according  to  the  direction  of  tho  fracture,  by  the  com- 
bined actiunti  of  the  Flexor  and  Kxten^or  muscles,  producing  a  de^^ree  of  fulness  on  the  dort«al  or 
palmar  Murfact-s  oi'  the  forearm  :  at  the  same  time  the  two  [lower]  fratcments  are  drawn  into  eon- 
tact  by  the  Pronator  rpiadratii>,  the  radius  in  a  state  of  pronation  :  the  upper  frnptifnt  of  tiio 
radius  is  drawn  forward  and  inwani  bv  tlic  Uicens  and  Pronator  rmlii  teres  to  a  idane  anterior 
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to  that  of  the  ulna;  the  upper  portion  of  tho  ulna  is  slightly  flexed  hy  the  Brachialis  anticus. 
The  friusture  may  ls>  reducinl  )<y  extenHion  from  the  wrist  and  elbow,  and  the  forearm  should  bo 
plaice*!  in  the  sjime  position  as  in  fracture  of  the  ulna. 

In  tho  treatment  of  all  wvscs  of  fracture  of  the  bones  of  the  fon-ann  tin-  ereatest  t-aro  is  cvqui- 
aile  tT)  prevent  the  ends  of  tho  bones  from  beinir  drawn  inward  low:vnl  tlie  interosseous  spsoe:  if 
this  point  is  not  carefully  attended  to,  tho  radius  and  ulna  may  b<*come  aukylosed  and  the  move- 
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ments  of  pronation  And  sapitmtion  entirely  lost  To  obviate  thU,  the  splints  rtpplicd  tu  th**  limb 
fthoultl  Im^  wpII  p;u)*lo<l,  Ao  as  to  prcHrt  the  mUM^'loA  down  intu  their  nonnit-l  hitiiatiuii  in  the  tiilor- 
Ori#oou[>  f^pui***,  und  thuEi  prevent  the  npproxiiuation  of  the  frafnuentH  [and,  iid  a  rule,  the  forearm 
shouhl  be  midvay  l^'tween  pro-  and  supi-nationf  in  whieh  pusitiou  tli«  radius  and  ulna  ore  &epa- 
raU'd  \\y  the  widest  inl<?rvul]. 

Frut-ture  of  the  loiter  end  of  the  radhin  (Fiy.  33'J)  \»  uouully  failed  CoIUk  frartttrr.  fnjin  the 
name  of  the  emiuent  Uuhlin  surjjeon  who  lir.»t  occunitelv  deneriUHl  it.  It  is  neni'rnllv  proiliiwd 
hy  ihf  pHtiont  fuliinjc  upon  the  hiind,  which  rei-oivo**  the  entire  wtMj:ht  of  the  Itody  [anil  fr[u.'tiire* 
the  Uine  \*\  "  iTosM-lirt'ukin;^  Htruiii  "  throu;rh  the  Mtrun^  anterior  ruilio-earpal  li^iimcut].  This 
fracture  u^uallN  t;ikttt  nluce  fmui  half  an  inch  to  an  inch  al>ove  the  arti<ii1ar  >iurriir«'  if  it  uecur**  in 
tht!  mluit,  liui  in  the  ehitd,  Imfore  thif  u>re  of  sixttH^n,  it  i.s  more  frct^tiuiitly  a  M'panition  of  the 
epiph vpis  from  the  diuph>>is-  The  dittpluceinont  which  \»  produce<l  is  vorv  eon*idoruhlc.  and  hi'ar» 
aoiiic  resemldunce  U*  di>loeation  of  tlie  carpus  backward  [a  very  rare  aceideiit],  from  which  it 
should  Ik?  carefully  distin>ruifthe«l.  The  lower  fm^nient  \^  drawn  upward  and  hackward  Indiind 
the  upper  frn;nnenl  hy  the  iHimliined  actions  of  the  Supinator  lon«:us  and  (tie  tWxorf>  and  the 
extensors  of  the  thumb  und  enrpun,  producing  a  well-marked  prtmitnence  on  tlie  bock  nf  the 
wrif't.  with  a  deep  deitretisifin  aUive  it.  The  uppvr  fra^inieiit  pnyect*  forward,  often  laciTatinj: 
Uie  8ub)!Jtjuice  of  tiie  Pronator  qu^idratus,  and  is  dniwu  by  thin  musele  into  elowe  eontnet  with  the 
lower  end  of  the  ulna,  cauHini;  a  projection  on  the  anterior  f^urfaee  of  U»>  forearm  inimnliKtely 
above  the  carpuj*.  from  the  Hexor  t(*n<tonM  W'inj;  thniHt  forward.  This  fracture  may  be  diMtin- 
jfuihhed  from  dislocation  by  the  ^leformity  bein^  removed  on  making  sufficient  extension,  when 
crepitus  inuy  be  ocuiHiounlly  dcieded  ;  at  the  same  time,  on  exiennion  bein>;  discontinued,  the 

Sarti*  immediately  resume  their  deformeil  apiwnrance.  The  n^e  of  the  [mtient  will  also  liMiM  in 
ot^^rniinini:  whether  the  injury  in  fnieture  or  wparation  uf  the  epipby^iw.  The  treatment  con- 
»i»ti*  in  dexin^  the  forearm  and  inakini;  powerful  extenf*inn  from  the  wri^t  ami  ell»ow,  deprchfiintf 
at  the  Kame  time  the  radial  Mde  of  the  hancl,  and  retaining  the  partM  in  thai  pOMtion  by  well- 
pnddefl  pistul'uhopcd  splints.  [The  iM-ttfr  treatment  is,  first,  hy  complete  extension  of  the  lower 
tru^ment  to  diHcnptge  it;  next,  bv  i^imiiltaneouK  traction  and  flexion  to  reducx'  it;  and  then  U\ 
apply  a  splint,  not  pistol-shaped,  but  iulapi4?d  to  the  forearm  und  the  flexed  bund,  Buch  ai*  one 
made  of  pluHtur  or  Lcvia'  copper  splint] 


MUSCLES   AND   FASCLffi   OP    THE   LOWER   EXTREMITY. 

Thf  MuHclcs  of  the  Lower  Extremity  are  pubilivided  into  groups,  cturejipoinling 
with  the  different  I'Ojiriona  of  the  limb. 

[The  different  tisea  of  the  upper  and  lower  extremities  produce  a  striking  differ- 
ence in  the  an'angement  and  aetion  of  their  miiHcdes  and  joint.**.  In  the  arm,  in 
Tvhieh  prehension  is  the  chief  function,  all  the  flexors  are  placed  anteriorly-  and 
flexion  of  all  the  joints  is  in  the  same  ilirection.  In  the  le;;.  which  is  for  Htation  and 
locomotion,  the  arrangement  is  one  of  alternation.  Thus,  the  flexors  of  the  hi|>-jnint 
are  in  front,  the  flexors  of  the  knee  behind;  those  of  the  ankle  in  front,  those  of  the 
toes  posteriorly;  the  joints,  of  course,  being  similarly  arranged.  Were  this  not  so, 
BtiHjping  and  similar  vertical  motions  would  be  impossible,  and  8tation  wotild  be  at 
leujit  uncertain.] 


lUac  Region, 
p8oa.<)  magnuH. 
Psoas  parvus. 
Iliacus. 

Tunui. 

Anterior  Femoral  Regio-n, 
Tensor  vaginre  femoris. 
Sartorius. 
Rectus. 

Viii*tus  externus. 
Vastus  intemus, 
Cniretis. 
Subcrureaa, 

Internal  Femoral  Retfion. 
Gracilis. 


Pectineus. 
Adductor  longus. 
Adductor  brevis. 
Adductor  magnus. 

!Tn>. 

Gluteal  Region, 
Gluteus  maximus. 
(Unteus  medius. 
Gluteus  tninimus. 
Pyriformis. 
Gemellus  superior. 
Obturator  internus. 
Gemellus  inferior. 
(Jbtumtor  externus. 
Quadmtus  femoriii. 
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Po9tcrior  Femoral  Reyion. 

Bicefw. 

Senurontlinosus. 
Semiiuc*Mibrauo.su8. 

Leo. 
.Anit'i'ift*'  Tihio-fibular  Region, 
TiViialrs  antioiis. 
Extcnfe'or  longus  tligitorum. 
Extenw>r  ])roprius  pollicifl. 
PeroTiftns  t^rtius. 

Post^rwr  Tihio-jibufar  Region. 

Superficial  Layer. 
Gftstrornemiua. 
PlaiUiirib. 
Soleiis. 

Deep  Layer. 
Popliteus. 

Flexor  Iniifriis  ]K)llici8. 
Flexor  l<jn;xu8  digitorum. 
Tibialis  posticus. 

Fibular  Region. 

Peronuiisf  longus. 
PeroneuA  brevis. 


Foot, 

Dornal  Region. 
Extensor  brevis  tligitorum. 

PlanUir  Rcgitm. 
First  Layer. 

Abductor  poUicis. 
Flfxor  brevis  digitorum. 
Abductor  minimi  digiti. 

Second  Layer. 

Flexor  accessoriua, 
Lumbricales. 

Third  Layer. 

Flexor  brevis  pollicis. 
Ad<luctor  pollicis. 
Flexor  brevis  minimi  digiti. 
Trunsveraufl  pedis. 

Fourth  Layer, 
The  Interossci. 


Psoas  mairnus. 


Iliao  Region. 
Psoiis  parvus. 


Iliacua. 


Disseriion, — No  detailed  description  is  required  for  the  disset^tion  of  these  muscles.  On  the 
removal  nf  the  vi^'t^ru  from  the  audomen  thcj  are  exposed,  covered  by  the  peritODeum  uud  a 
Utiii  lAver  of  fa^t-ift,  the  iliac  fa^ria. 

The  Iliao  Fascia*  is  the  aponeurotic  laver  which  lines  the  back  part  of  the 
abclnminal  cavity  and  covers  the  Pst»a3  and  Iliacus  mtiacle.s  throughout  their  whole 
extent.  It  is  thin  above,  and  becomes  gradually  tliicker  below  as  it  appnmches  the 
fennmil  arch. 

The  portion  inventing  the  Psoas  is  attached  above  to  the  Hgamentum  arcuatum 
internum,  internally  to  the  sacrum,  and  by  a  series  of  archeti  processes  to  the  inter- 
vertebral substances  and  prominent  margins  of  the  bodies  of  the  vertebrse,  the 
intervals  so  left,  op{M}sito  the  constricted  portions  of  the  Inxlies,  transmitting  the 
lumbar  arteries  and  lilanientj^  of  the  sympathetic  nerve.  Externally,  this  portion 
ef  llie  iliac  fascia  is  continuous  with  the  anterior  lamella  of  the  posterior  aponeur- 
osis of  the  Transversalis  muscle  or  lumbar  fascia.    (See  p.  41t>.) 

T\n^  portion  inventing  thf  Jliaenj*  is  connectc<l  externally  to  the  whole  length  of 
the  inner  border  of  the  crest  of  the  ilium,  and  internally  to  the  brim  of  the  true 
pelvis,  where  it  is  continuous  with  the  [K*riosteum  and  receives  the  tendon  of  inser- 
tion of  the  Psoas  parvus  when  that  muscle  exists.  External  to  the  femoral  vessels 
this  fascia  is  intimately  connected  with  Poupart's  liganiei»t,  and  is  continuous  with 
the  tJiscia  transversalis;  hut  as  the  femoral  vessels  pass  down  into  the  tl»igh  it  is  pro- 
longed down  behind  them,  and,  passing  under  Poupart's  ligament,  it  forms  the  po&- 
terior  wall  of  the  femoral  shenth  and  rests  on  the  pubic  portion  of  the  faj^cia  lata, 
with  which  it  is  connected.  [The  femoral  sheath  is  coinplete<l  by  a  prolongation 
of  the  Transversalis  fascia  downwanl  in  front  of  the  vessels.]  Internal  to  the 
femora!  vessels  the  iliac  fascia,  where  it  is  continuous  with  the  pubic  porticm  of  the 

*  The  student  must  not  oonfound  this  fascia  with  the  UiatpoHitm.  of  thefaaeia.  lata.    (See  p.  460.) 
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faftcia  lata,  sends  a  strong  process  backward  be- 
tweon  tbe  p8oa.H  and  pectincus  ro  be  attacbed  to 
tbe  ilio pectineal  eminence  and  tbe  capi*ule  of 
tbe  bip-joint.  Tbe  external  iliac  vesseU  lie  in 
fmnt  of  tbe  iliac  fascia^  but  all  tbe  branches  •>f 
tbe  lumbar  plexus  bebind  it ;  it  is  sofwirated  from 
tbe  peritoneum  by  a  quantity  of  ltH)se  are^jlar  tis- 
sue. In  abscess  accompanying  caries  of  tbe  lower 
part  of  tbe  spine  tbe  matter  makes  its  way  to  the 
femoral  arcb,  distending  the  sheath  of  the  Psoas 
[and  therefore  usnnlly  *'  points  "  below  Fou|Mirt's 
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Diawctlnn  of  I^wer  KxKRmlty,  ffont  view. 

li^mcnt]  ;  and  when  it  accumulates  h\  consider- 
able (quantity  this  muscle  becomes  absorbed  and 
tbe  nervous  cords  contninLMi  in  it  are  disaeete*!  out, 
and  arc  cxjwseil  in  tbe  cavity  of  tbe  abscess  ;  the 
femoral  vessels,  however,  remain  intact,  and  the 
peritoneum  seblom  becomes  implicated. 

Remove  this  fasi^ia,  and  the  muscles  of  the 
iliao  region  will   be  exjKwed. 

The  Psoas  xaagrnus  (Fig.  -334)  is  n  lon^  fusi- 
form nniscle  placed  on  the  side  of  tbe  lumbar  re- 
gion of  the  spine  and  luargin  of  the  pelvib.     It 
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arise-^  from  the  sides  of  the  bodies,  from  the  oorrettponding  intervertebral  subHtanceft. 
an<l  from  tlie  front  of  the  bases  of  the  transsverse  proco^cs  of  the  last  dorsal  and  nil 
the  Iiimbur  vertebne.  The  muscle  in  conne<.;led  to  the  bodies  of  the  vertebnv  by  five 
slips:  each  slip  is  tttt;iched  to  the  upper  and  lower  margins  of  two  verrebne  and  lo 
the  interverteiiral  substance  between  iliein,  the  slips  themselves  bein^  c<»nnect('<l  by 
the  tendinous  archc-i  which  extend  across  the  constricted  part  of  the  bodies,  and 
beneath  which  pass  the  Imnbiir  arteries  and  symi>athetic  nerves.  These  tendinous 
archer  aUo  give  itrigin  to  miiscMlar  fibres,  and  protect  the  blood-vessels  and  nerves 
from  pressure  during  the  action  of  the  muscle.  The  first  slip  is  nttuched  to  the  con- 
tiguous margins  of  the  last  dorsal  and  first  lumbar  vertebrae,  the  last  to  the  conti;ruou8 
margins  of  the  fourth  and  fifth  lumbar  and  to  the  intervertebral  substance.  Fi-om 
these  points  the  muscle  passe?  down  acm^  the  brim  of  the  pelvis,  and,  diminishing 
gradually  in  size,  passtv*  beueatli  Poupart's  ligament  and  terminates  in  a  tendon, 
whi  *h,  after  receiving  the  fibres  of  the  Iliacus,  is  inserted  into  the  lesser  trochanter 
of  the  fcmnr. 

Relations  in  thk  Lumrau  Re*;ion. — By  its  anterior  tsurfare.vihxvh  is  plactnl 
behind  the  peritoneum,  with  the  iliac  fascia,  the  liganieutum  arcuatura  internum, 
the  kidney.  Psoas  parvus,  renal  vesseL*,  ureter,  spermatic  vessels,  genito-ernral  nerve, 
the  cidon,  and  along  its  pelvic  border  with  the  common  and  external  iliac  artery  and 
vein  ;  by  its.  po^tm'or  surfave  with  the  transverse  processes  of  the  lumbar  vertebne 
and  the  Quadratus  lumborum,  from  Mhicb  it  is  separated  by  the  anterior  lamella  of 
the  aponeurosis  of  the  Tnmsvcrsalis.  The  anterior  crural  nerve  is  first  situated  in 
the  substance  of  the  muscle,  and  emerges  from  it«  outer  border  at  the  lower  part. 
The  lumbar  plexus  is  Bituate<l  in  the  posterior  part  of  the  substance  of  the  muscle. 
By  its  ini}*'r  atih  the  miiscle  is  in  relation  with  the  bodies  of  the  lumbar  vertebn-e^ 
the  lumbar  arteries,  the  ganglia  of  the  sympathetic  nerve,  au<l  their  branches  of 
communication  with  the  spinal  nerves,  the  lumbar  glands,  the  vena  cava  inferior  on 
the  right  and  the  aorta  on  the  left  side.  In  the  thigh  it  is  in  relation  in  front  with 
the  fiiscia  lata,  behind  with  the  capsular  ligament  of  the  hip,  from  which  it  is  sep- 
arated by  a  synovial  bursa  which  sometimes  communicates  with  the  cavity  of  the 
joint  through  an  opening  of  variiilile  size;  by  its  in n*- r  horde r  with  the  Pectineus 
and  llio  femoi*al  artery,  wliicli  slightly  overlaps  it;  by  its  outt^r  httrtier  wiili  tlie 
anterior  crunil   nerve  and   Iliacus  muscle. 

The  PBoaa  parvus  is  a  long  slender  muscle  placed  in  front  of  the  preceding.  It 
arises  froin  the  sides  of  the  bodies  of  the  last  dorsal  and  first  lumbar  vcrtebne»  and 
from  the  intervertebral  substance  between  them.  It  forms  a  small  flat  muscular 
bundle  which  terminates  in  a  long  Hat  tendon  inserted  into  the  ilio-pectineal  emi- 
nence, and  continuoiLs,  by  its  outer  border,  with  the  iliac  fascia.  This  muscle  is 
often  absent,  and.  according  to   Gruvcilliier,  soiuetirnes  double. 

Relations. — It  is  covered  by  the  peritoneum,  and  at  its  origin  by  the  ligamen- 
tum  arcuatum  internum;  it  rasts  on  tlie  Psoas  magims. 

The  niacua  is  a  fiat  radiated  muscle  which  fills  up  the  whole  of  (he  internal  iliac 
fossa.  It  arises  from  the  upper  half  of  the  iliac  fossa  and  inner  margin  of  the  crest 
of  the  ilium;  behind,  from  the  ilio-lumbar  ligan»ent  and  biise  of  the  sacrum;  in 
front,  from  the  anterior  superior  and  anterior  inferior  spinous  processes  of  the  ilium, 
from  tlie  notch  between  them,  and  by  a  few  fibres  from  the  capsule  of  the  hip-joint. 
The  fihres  converge  to  be  inscrt(Ml  into  the  outer  side  of  the  tendon  of  the  Psoas, 
some  of  them  being  prolonged  into  the  cddiipie  line  which  extends  from  the  lesser 
trochanter  to  the  linea  aspera.  [These  two  muscles  (Iliacus  and  Psoas  magnus)  are 
often  spoken  of  as  the  **Ilio-psoas.**  a  bicipital  muscle.  (Jn  bending  well  backward 
they  can  he  felt  Just  below  Poupart's  ligament,  outside  the  femora!  artery.] 

Relations  within  the  Pelvic. — -By  its  antrrior  mtrfuce  with  tbe'ilia*-  fascia^ 
which  se|janite8  the  muscle  from  the  ]>eritoneum.  and  with  the  external  cutaneous 
nerve;  on  the  right  side  with  the  ciecum  ;  on  the  left  side  with  the  sigmoid  flexure 
of  the  colon ;  by  its  posterior  surfan'  with  the  iliac  fossa ;  by  it*t  inner  hnrtler  with 
the  Psoas  magnus  and  anterior  crural  nerve.  In  the  thigh  it  is  in  relation,  by  its 
anterior  surface,  with  the  fascia  lata.  Rectus,  and  Sartorius;  behind  with  the  cap- 
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sole  of  the  hip-joiDt.  a  synovial  bursa  common  to  it  and  the  Psoas  magoud  beiug 
interposed. 

Nerves. — The  Pf»oa*  inu;;aiui*,  and  the  Psoas  parvus  when  it  exists,  are  supplied 
by  the  anterior  hranthes  of  the  lumbar  nerves,  the  Iliacup  by  the  anterior  crural. 

AcTioNji. — The  Pwias  and  Iliacus  muscles.  a<^tin^  from  above,  (lex  the  thigh  upon 
the  pelvis,  und  at  the  surae  time  rotate  the  femur  outward*  from  llie  ohliifuitv  uf  their 
insertion  into  the  inner  antl  haok  part  of  that  hone.  Acting  from  below,  the  femur 
being  fixed,  the  museles  of  both  side**  bend  the  lumbar  portion  of  the  spine  and  |>el- 
vis  forward.  They  also  serve  to  maintain  the  erect  position  by  sujiporting  the  spine 
and  pelvis  upon  the  femur,  and  a^ist  in  raisin^:;  the  trunk  when  the  body  is  in  the 
recumbent  j>osture. 

The  /*«o<w  parvuM  is  a  tensor  of  the  iliac  fascia. 

Anterior  Femoral  Reqion. 


Tensor  vagina?  femoria. 

Sartorius. 

Rectus. 

Snbcrureus. 


Vastus  extemus. 
Vastus  intemus. 
Crureus. 


PiKxeriirm. — Tn  pxnose  tho  mtwclfs  UTid  fftscii©  in  this  region,  mnke  an  inciMon  alonfr  Poo- 
part's  liRarannt  from  tnc  ftninc  of  the  ilium  to  the  puhes:  h  vertical  incision  from  thp  rmtro  of 
this  ulon^  the  miihilc  of  tno  thi;:h  to  bvlow  the  knee-joint;  and  a  transverce  inciKinn  t'rnm  the 
inner  to  the  outer  side  of  the  \g^  at  the  Idwer  end  of  the  vertical  ineiKion.  The  thipa  of  ititej;u- 
mcnt  bavini*  U^en  romoved,  tlie  ttupcrficinl  and  deep  raM>ia>  *liou!d  W  extimined.  Tiie  more 
advanced  student  fthould  conuiionce  ttic  i-tudy  of  tfiis  re;:iun  liv  tin  exiiniination  of  t!ie  iiiuUontr 
of  fcmornl  hpmia  and  >S<rnrpa'tt  trianj^le,  the  inciMionji  for  the  di^sci'tion  of  which  arc  marked  out 
in  the  anrompanyin^  figure. 


Pasclsj  of  the  Thigh. 

The  Superficial  Fascia  forms  a  continuous  layer  over  the  vhole  of  the  lower 
extremity,  consisting  of  areolar  tip^ue.  containing  in  its  meshes  much  adipose  mat- 
ter, and  capable  of  being  separated  into  two  or  more  layers,  between  which  arc 
found  the  superficial  vessels  and  nerves.  It  varies  in  thickness  in  different  parts 
of  the  limb  :  in  the  sole  of  the  foot  it  is  so  thin  hs  to  be  scarcely  demonstrable,  the 
integument  being  closely  adherent  to  the  deep  fascia  beneath,  but  in  the  groin  it  is 
thicker,  and  the  two  layers  are  separated  from  one  another  by  the  superficial  iitguimtl 
glands,  the  internal  saphenous  vein,  and  several  smaller  vessels.  One  of  thej»e  two 
layers,  the  sn[>erficial,  is  continuous  above  with  the  superficial  fascia  of  the  ahdomen, 
the  deep  layer  becoming  blended  with  the  fascia  lata  a  little  below  Poupart'fi  ligament. 
The  deep  layer  of  superficial  fascia  is  intimately  adherent  to  the  margins  of  the  saphe- 
nous opcnin<r  in  the  fascia  lata,  and  pierced  in  this  situation  by  numerous  small  blood- 
and  lymphatic  vessels:  hence  the  name  cribriform  [cribruniy  a  sieve] /ri«riV/  which  has 
been  applied  to  it.  Subcutaneous  bursie  are  found  in  the  8Uperficial  fascia  over  the 
patella,  point  of  the  heel,  and  phalangeal  articulations  of  the  t(»es. 

The  Deep  Fascia  of  the  tliiph  is  exjKJsed  on  the  removal  of  the  superficial  fascia^ 
and  is  named,  from  its  great  extent,  tjie  Fascia  lata;  it  forms  a  uniform  investment 
for  the  whole  of  ibis  region  of  the  limb,  but  varies  in  thickness  in  different  parts; 
thus  it  is  thicker  in  tlir  upper  and  outer  part  of  the  thigh,  where  it  receives  a 
fibrous  expansion  from  the  (iluteus  maxinniK  muscle,  and  the  Tensor  vapinic  femoris 
is  inserted  between  its  lavei*s :  it  is  veiy  thin  behind  and  at  the  upfK'r  and  inner 
part,  where  it  covers  the  Adductor  muscles;  and  again  becomes  stronger  around  the 
knee,  receiving  fibrous  expansions  from  the  tendon  of  the  Biceps  externally,  and 
from  the  Sartorius.  (Jracilis,  Scmitendinosus,  and  Quadriceps  extensor  cruris  in 
front.  The  fa.*Jcia  lata  is  attached  above  and  behind  to  the  back  of  the  sacnini  and 
coccyx;  externally,  to  the  crest  of  the  ilium;  in  front,  to  Poupart's  ligament  ,ind 
to  the  body  and  ramus  of  the  pnb(^:  and  internally,  to  the  descending  ramus  of 
the  pubes,  to  the  ascending  ramu.s  and  tuberosity  of  the  ischium,  and  to  the  lower 
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border  of  the  gi*eat  sacro-Hoiatic  ligament.  From  it«  attachment  to  the  crest  of  the 
ilium  it  pJVHiJch  <iown  over  the  Ghiteu:*  melius  muscle  to  the  upper  border  of  the 
Gluteus  maximuH,  where  it  splits  into  two  layers,  one  paA<iii;r  su|>erfieial  to  and  the 
other  beneath  this  muscle.  At  the  lower  border  of  the  muselc  the  |wo  layerft  unite, 
and  externally,  just  hehiml  the  great  troehanter.  receive  the  greater  part  of  the 
tendon  nf  iuHertion  of  the  (Jluteu-s  maximus.  and  become  proportionally  thickened. 
The  portion  of  the  fascia  lata  arisin^r  from  the  fnmt  part  of  the  crest  of  the  ilium, 
corresponding  to  the  origin  of  the  Tensor  vngime  fcmoris,  passe;*  down  the  ouier 
side  of  the  thigh  ns  two  layei-s,  one  superficial  and  the  other  beneath  this  muscle; 
the-se  at  its  lower  border  become  blended  together  into  a  thick  and  slnmg  baud^ 
having  first  received  the  insertion  of  the  muscle.  This  band  is  continued  down- 
ward, under  the  name  of  the  iUo-tihinl  hand^  to  be  inserted  into  the  external  tube- 
rosity of  the  ttl)ia  and  the  head  of  the  fibula.  Below,  the  fivscia  lata  is  attached  to 
all  the  prominent  pitints  around  the  knee-joint — viz.  the  Cfmdyh's  of  the  femur, 
tuberosities  of  the  tihia,  and  head  of  the  fibula.  Fnuu  the  inner  surface  of  the 
fascia  iatn  are  given  olf  two  strong  intermuscular  septa,  which  are  attache*!  to  the 
whole  length  of  the  linea  aspera:  the  external  and  stronger  one,  which  extends 
from  the  insertiim  of  the  Gluteus  maximus  to  the  outer  condyle,  sepanites  the 
Vastus  exti-rnus  in  front  from  llie  short  head  of  the  Biceps  behind,  and  gives  par- 
tial <irigin  to  those  muscle.s ;  the  internal  one,  the  thinner  of  the  two,  separates  the 
Vastus  interdus  fnim  the  Adductor  muscles.  Besides  these  there  are  numerous 
smaller  septa  separating  the  individual  muscles  and  enclosing  each  in  a  distinct 
sheath.  At  the  upper  anil  inner  part  of  the  thigh,  a  little  below  Poupart's  liga- 
ment, a  large  oval-shape<l  aperture  is  observetl  after  the  superficial  fiu'^cia  has  been 
cleared  oiT;  it  transmits  the  internal  saphenous  vein  and  other  smaller  vessels*  and 
is  terme<l  the  mphcnous  openi/uj.  In  order  more  correctly  to  coiLsider  the  mode  of 
fomiatioa  of  this  apertui-e^  the  fascia  lata  is  described  as  consisting,  in  this  part  of 
the  thigh,  of  two  portions,  an  iliac  portion  and  a  pubic  portion. 

The  ititic  portion  is  all  that  part  of  the  fascia  lata,  on  the  outor  side  of  the  saph- 
enous opening.  It  18  attm:he<l  externally  to  the  crest  of  the  ilium,  and  its  anterior 
superior  spine  to  the  wliole  length  of  Poupart's  ligament  .-is  far  internally  as  the 
spine  of  the  pubes,  and  to  the  [>ectiueal  line  in  conjunction  with  Gimbernat's  liga- 
ment. From  the  s]jiue  of  the  pubes  it  is  reflected  downward  and  outward,  fonuing 
an  arche<l  margin,  the  fafviform  border  \/tdj%  a  scythe]  or  outer  boundary  of  the 
saphenous  opening:  this  margin  overlies  and  is  adherent  to  the  anterior  layer  of  the 
sheath  of  the  femontl  vassels ;  Ui  it**  e<lge  is  attache<l  the  cribriform  fascia  and  below 
it  is  continuous  with  the  pubic  fjortion  of  the  fa-scia  lata. 

The  pidiiij  portion  is  situatt*<l  at  the  inner  side  of  the  saphenous  oiK-ning;  at  the 
lower  margin  of  this  aperture  it  is  continuous  with  the  iliac  portion  [[Hissing  in  front 
of  tlie  vessels];  traced  upward,  it  is  seen  to  cover  the  surface  of  the  Pectineus  tnus- 
cle,  and,  passing  behind  the  sheath  of  the  femoral  vessels,  to  which  it  is  closely  united, 
is  continuoiw  with  the  sheath  of  the  Psojus  and  Iliactis  muscles,  and  is  attached  above 
to  the  ilio-poctineal  line  and  becomes  continuous  with  the  iliac  fascia.  From  this 
description  it  may  be  observed  that  the  iliac  jwrtion  nf  the  fascia  lata  jHisses  in  front 
of  the  femoral  vessels,  and  the  pubic  portion  behind  them,  so  that  au  apfmrent  aper- 
ture exisu  hetwet'U  the  two,  thnmgh  which  tlie  internal  saphenous  joins  the  femoraJ 
vein.* 


The  fn^Hciu  shnald  now  be  removed  from  the  surfaoo  of  the  rauscloa.  Thin  may  bo  efTwt*?*! 
by  piiicliin;;  it  up  1>oiwi*en  the  TorcepH,  dividing  it,  und  Heparuting  it  from  each  mumile  in  (ho 
ouur»«  of  its  fibres. 

The  Tensor  vaglnse  fomoris  arises  from  the  anterior  part  of  the  outer  lip  of 
the  crest  of  the  iliuui.  and  from  the  outer  surface  of  the  anterior  superior  spinous 
process  between  tiie  Gluteus  me^lius  and  Sartorius.  It  is  inserted  into  the  fascia 
lata  about  one-fourth  down  the  outer  side  of  the  thigh.  From  the  point  of  inser- 
tion the  fascia  is  contiimcd  downward  to  the  head  of  the  tibia  as  a  thickened  band, 

'  These  parifl  will  be  again  more  partieuliirtr  dtxw^rlbeil  wiili  the  anatomy  of  Hernia. 
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the  ilio'tihial  baud.  [If  the  Xmo  hamls  are  place<l  on  these  muscles,  and  the  wei^t 
thrown  on  each  leg  niternntclj  bj  a  nx'kin>i;  motion,  they  win  easily  be  felt.  By 
standing  on  one  leg  tlic  furrow  of  the  iliivtihial  band  can  often  he  seen,  especially 
in  fctnale  lundels.] 

Relations. — -By  its  ftuperfirial  surface  with  the  fascia  lata  and  the  inteptiment ; 
by  iti*  fiet'p  gurftice  with  the  Gluteus  meflius,  Rwrtus  fcmori.s.  Vastus  t^xtemns, 
and  the  ascending  hranchei*  of  the  external  circnniHex  artery ;  by  its  anUTior 
bordt^r  with  the  SurtoriuH,  from  which  it  is  separatetl  below  by  a  trianj^ular  Npace 
in  which  is  Been  the  Rectus  fernoris ;  by  ita  posterior  btp^rder  with  the  tihiteuH  ine<liu9. 

The  Sartoriias  [mrtor^  a  tailor],  the  longest  muscle  in  the  body,  is  flat,  nanow, 
anil  ribl)on-hke:  it  arises  by  tendinous  fibres  from  the  anterior  sniperior  spinous 
process  of  the  iliuiu  and  the  upjicr  half  of  the  notch  below  it.  passes  oblif|uely 
across  the  upper  and  anterior  part  of  the  thigh  from  the  outer  to  the  inner  side  of 
the  limb,  then  descends  vertically  as  far  as  the  inner  side  of  the  knee,  passing 
behind  the  inner  condyle  of  the  femur,  and  terminates  in  a  tendon  which,  curving 
obliquely  forward,  expands  into  a  broad  aponeurosis  insertcfl  into  the  upper  part  of 
the  inner  surface  of  the  shaft  of  the  tibia  m-arly  as  ffir  forward  as  the  crest.  This 
expansion  is  insertwl  into  the  bone  by  an  inverted  U-shap**d  aponeurosis;  part  of  it 
is  inserte*l  behind  the  attachment  of  the  Gracilis  and  Semitendinosus.  and  another 
part,  arching  over  the  upper  border  of  the  tendon  of  the  Gracilis,  is  inserteti  into 
the  tibia  in  front  of  these  muscles.  An  offset  is  derived  from  the  upper  margin  of 
this  aponeurosis  which  blends  with  the  fibrous  capsule  of  the  knee-joint^  and 
another,  given  off'  from  its  lower  border,  blends  with  the  fascia  on  the  inner  side  of 
the  leg.  [The  muscle  can  be  obscurely  seen  in  outline.  Its  Iniirders,  especially  the 
inner,  are  marked  by  fnrrows.]  The  relations  of  this  muscle  to  the  femoral  artery 
should  be  carefully  examinerl,  as  its  inner  border  forms  the  chief  guide  in  tying  the 
artery.  In  the  upper  ihini  of  the  tbigh  it  forms  the  outer  side  of  a  triangular 
space,  ScarjMt's  trianrfh;  the  inner  side  of  which  is  forme<l  by  the  Adductor  longus, 
and  the  Ixase,  turnetl  upward,  by  Poupart's  ligament;  the  femoral  artery  passes  per- 
pcmlicidarly  thn^ugli  the  middle  of  this  space  from  its  base  to  its  apex.  In  the 
middle  third  of  the  thigh  the  femoral  artery  lies  first  along  the  inner  border,  and 
then  behind  the  Sartoiius. 

Relations. — By  its  tniperficial  tnirface  with  the  fascia  lata  and  integument ;  by 
its  deep  aw^/It^v  with  the  Iliacus.  Psoas,  Rectus,  Vastus  intcmus,  anterior  <'nii-al 
nerve,  sheath  of  the  femoriil  vessels,  Adductor  longus.  Adductor  nihgnus.  Gracilis, 
long  saphenous  norve,  and  internal  lateral  ligament  of  the  knee-joint. 

The  Quadricepe  extensor  [cruris]  includes  the  four  remaining  muscles  on  the 
front  of  the  thigh.  It  is  the  great  Extensor  muscle  of  the  leg,  forming  a  large 
fla*hy  mass  which  covers  the  front  and  sides  of  the  femur,  being  united  below  into 
a  single  tendon  attache<l  to  the  |>atella,  and  above  subdividing  into  separate  por- 
tions, which  have  received  distinct  names.  ()f  these,  one  occupying  the  middle  of 
the  tliigh.  conntTted  alK)ve  with  the  ilium,  is  calltMl  the  Ju'ctuit  /vworin^  fnuu  its 
straight  course.  The  other  divisions  lie  in  immediate  connection  with  the  shaft  of 
the  femur,  which  they  cover  from  the  condyles  to  the  trochanters.  The  porti<»n  on 
the  outer  side  of  the  femur  is  termed  the  Vaittitn  extemuit ;  that  covering  the  inner 
side,  the  Vnghitf  ntftmtiH ;  and  that  covering  the  front  of  the  femur,  the  Crirreua. 
The  two  latter  jHirtions  are,  however,  so  intimately  blended  as  to  form  but  one  muscle. 
Tlie  Rectus  femoris  is  situated  in  the  middle  of  the  anterior  region  of  the 
thigh;  it  is  fusif<tini  in  shape,  and  its  superficial  fibres  are  nn-anged  in  a  bipenni- 
form  manner,  the  <ieep  fibres  ninning  straight  down  to  the  deep  a|>oneurosis.  It 
arises  by  two  tendons:  one,  the  .straight  tendon  or  short  head,  from  the  anterior 
inferior  spinous  process  of  the  ilium ;  the  other  is  flattene<l  and  curves  outward  to 
bo  attached  to  a  groove  above  the  brim  of  the  acetabulum ;  this  is  the  reflected  ten- 
don or  long  head  of  the  Rectus;  it  unites  with  the  straight  tendon  at  an  acute 
angle,  and  tlien  spreads  into  an  aponeurosis  from  which  the  muscular  fibres  arise.* 

*  Mr.  \V.  K.  WilliaiTiR.  in  mi  interefttinj?  pn|»c*r  in  tJie  Jmirn.  of  Anat.  nnri  Pfipn,,  vol.  xiii.  p. 
2ul,  iKtintfi  ntit  tltui  the  nifle<-ie«I  tendon  is  the  re»l  <ir)f;in  uf  tht;  mtwcle,  »nd  in  ainnc  prcBent  in  early 
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The  muscle  terminates  in  a  broad  and  thick  a|>oneuro8is  vrbich  occupies  the  lower 
two-lhirda  of  its  posterior  surface,  and,  gradually  becoming  narrowed  into  a  flat- 
tened! tendon,  is  insertetl  into  the  patella  in  common  with  the  Vtisti  and  Crureiw. 
[This  temion  of  thy  Rectus  produceft  the  very  marked  suprapatellar  flat,  especially 
well  .seen  in  the  tnoflel  when  the  muscle  \s  calleti  into  vigorous  action  by  attempted 
over-exten?*ion  of  the  lej;.] 

Kelatfoxs. — By  its  mtpurfioial  surfrire  with  the  anterior  fibres  of  the  Gluteus 
minimus,  the  Tensor  vaginic  femoris,  Surtorius,  and  the  Psoas  and  Iliacus ;  by  its 
lower  three-fourths  with  the  fascia  lata;  by  its  pogtt^rior  iurfaee.  with  the  hip-joint, 
the  external  circumflex  vessels,  and  the  Crureus  and  Vasti  muscles. 

The  three  remaining  muscles  have  been  described  collectively  by  some  anatomisU. 
sej)arate  from  the  Rectus,  under  the  name  of  the  Trt'crpg  ejrtcttnor  cruris.  In  onler 
to  expose  them  divide  the  Sartorius  and  Rectus  across  the  middle  and  turn  them 
aside,  when  the  muscles  in  qnestinn  will  be  tiilly  brought  into  view. 

The  Vastus  extemus  is  the  largest  part  of  the  Quadriceps  extensor.  It  arises 
by  a  brojul  aponeurosis  which  is  attached  to  the  tubercle  of  the  femur,  to  the  ante- 
rior Iionler  of  the  great  trochanter,  to  a  horizontal  ridge  on  its  outer  surface,  to  a 
rough  line  leading  from  the  trochanter  major  to  the  linca  iispera,  and  to  the  whole 
length  of  the  outer  liji  of  the  linea  aspera :  this  aponeurosis  covei*8  the  upper  throe- 
fourliis  of  the  muscle,  and  from  its  inner  surface  many  fibres  arise.  A  few  addi- 
tional fibres  arise  from  the  tendon  of  the  (.ilutens  maximus  and  frnui  the  external 
intermuscular  septum  between  the  Vastus  externus  and  short  heud  of  the  Biceps. 
The  fibres  i'orm  a  large  fleshy  mass  which  is  attache<l  to  a  strong  ap)neurosis  phice<i 
on  the  under  surface  of  the  muscle  at  itji  lower  part:  this  becomes  contracted  and 
thickened  into  u  Hat  teutlon,  which  is  inserted  into  the  outer  border  of  the  patella, 
blending  with  the  great  extensor  tendon. 

RtiLATKJ.NS. — By  its  stiperjifial  surface  with  the  Rectus,  the  Tensor  vaginie  fem- 

oris,  the  fascia  lata,  and  the  Gluteus 
maximus,  fmm  which  it  is  sefianitetl 
I)y  a  synovial  bursji ;  by  its  deep  nur- 
face  with  the  Cnirens,  some  large 
branches  of  the  external  circumflex 
artery  anil  anterior  crural  nerve  be- 
ing interjwstHl. 

The  Vastus  mtemus  und  the 
Crureus  are  so  inseparably  con- 
nected together  as  to  form  but  one 
muscle,  as  whieb  it  will  be  acconl- 
ingly  described.  It  is  the  smallest 
portion  of  the  Quadricejjs  extensor. 
The  anterior  portion  of  it,  covered 
by  the  Rectus,  is  callt-d  theCninMis; 
the  internal  portion,  which  lies  im- 
mediately beneath   the   fascia  lata, 

Sertinn  of  ib«  Ripht  Thi£h  HI  Ibe  A^x  ..r*s,<»rpH-6  Tri«..«io    ^*>^  ^astus  internus.     It  arises  by 
MrawD  by  i:.  E  iv«r^):  1.  pn-fiiinU  v^!»t'K:  2.  A.Murt.»r    an  ap*5neuro3is  which  is  attached  to 

l»ni^iK;  ri,  fiin^rAi  vcncls;   I.  •.uiierlli-iiii  nbturaior  nerve;  i,        ,       ,»  *.     i        i«  i 

Siirlorlui*;  fi.  tJnu-lUa;  7.  extfrnal  intAoe.'Us  nerve;  k.  IVc-  the  loWCf  part  ot  the  line  that  eX- 
tlneui;  y,  Rlsmih  feiuor)-*;  in,  Aclductur  brevii ;  II.  Anterior     .        i    r  ..i      •  •  i       j*  *i  i 

cnimi  nerve;  12. <ie.p obiumt-.r  nvT\e:  13.  L-xiermii  cirtiiio-    temtslrom  the  inner  Side  ot  ttienccK 

orls;l«.Si-niimcmliranmuii:  17.  Vastns  Inlernus  amt  cnireii-.;  0"  tlie  IcmUl  lo  rnc  Iinea  aspera.  Iiom 
I[t.  SeniiUjmllmiMi^:  iv  Vitntiu  i-xtenms;  J).  nmnW  HrUUc  i]^f,  whole  len»:th  of  tbc  inuor  lit)  of 
nerve;  71.  Biee)M  ii'morU;  21,  irreat  m^IhOc  n^rve  iHcutn).]  r      ,■  j.  i        ■  i       i       i 

the  linea  aspera,  from  tlie  rulge  lean- 
ing from  the  linea  aspem  to  the  internal  condyle  an<l  internal  intermuscular  septum. 
It  also  arises  from  nearly  the  whole  of  the  internal,  anterior,  and  external  surfaces 
of  the  shaft  of  the  femur,  limited  above  by  the  line  between  the  two  trochanters,  and 

ftptnl  life.  The  direcl  tenilun  is  men-ly  nri  aot'oasorv  bamJ  of  romlcnscil  ftisria.  The  ptiper  will  well 
repay  penisnl,  though  ia  some  [>anictilara  I  Ihliik  the  dea^^ripliuu  in  ihe  text  more  i;enerallj 
w^curate. — Ed. 
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extending  below  to  within  the  lower  fourth  of  the  bone.  From  these  different  ori- 
gins the  fibrils  converge  to  u  broml  ajwinenroi^i^  whirli  covers  tlu'  tmterior  Mirface  of 
the  inidiUe  p<trtion  of  the  mu.scle  (the  Crureiis)  and  the  d4»ep  mirfacc  of  the  inner 
division  of  tho  muscle  (tlie  Vastus  internus).  and  wliii-h  gni'luallv  narrows  down  to 
its  insertion  into  the  patella,  wliere  it  blemls  with  the  other  fioitions  of  ihc  Quadri- 
ceps extensor.  Tlie  niuseular  fibres  of  the  Vaj*tus  internus  extend  lower  down  than 
ihove  of  tlic  Vastus  cxuTuut*.  so  that  the  capsule  of  the  j(»int  is  less  covered  with  mus- 
cular fibres  on  the  outer  than  on  the  inner  ?ide,  [The  structure  of  tlie  Quadneejis  mus- 
cled is  an  excellent  illustration  of  adaptation  for  great  streiijrth  and  short  run^e  of 
action.  (See  p.  862.)  Tlie  relation  of  the  fibres  to  the  (mtella  is  inijiortanl.  Those 
of  the  Vastus  externus  run  down  obli(|uelv,  and  its  bellv  terniinflies  well  ubove  the 
patella.  The  belly  of  the  Vimlus  internus  extentls  almost  to  the  lower  border  of  the 
patella,  its  lower  fibres  runnin;:  horizontally,  and  so  directly  opfKising  extenial  dislo- 
cation, the  very  one  to  which  the  patella  is  most  ex|»ose*l  by  the  an^jle  at  the  knee. 
When  the  model  attempts  over-extension  of  the  leg,  and  so  calls  the  Quadriceps  into 
violent  action,  the  Vastits  internus  shows  as  a  frian^ilar  i-oll  between  the  Rectus  and 
the  Sartorius.] 

Relations. — By  ila  superjirial  surface  with  the  Psoas  and  Tliacus,  the  Rectus, 
Sartorius,  Ptx-tineus.  Adductors,  and  fascia  lata,  femoral  vessels,  and  saphenous 
nerve;  by  its  deep  surface  with  the  femur,  »Subcrureus,  and  synovial  membrane 
of  the  knee-joint. 

The  student  will  observe  the  striking  analogy  that  exists  between  the  Quadriceps 
exten.<*or  and  the  Triceps  muscle  in  the  upper  extremity.  So  close  is  this  similarity 
that  M.  Cruveilbier  has  described  it  under  the  name  of  the  Tricepn  fenwralU.  Like 
the  Triceps  extensor  cubiti,  it  consists  of  three  distinct  divisions  or  heads:  a  middle 
or  long  head  [the  Rectus],  analogous  to  the  long  bend  of  the  Trieejis.  attached  to  the 
ilium  ;  and  two  other  portions,  which  may  be  called  the  external  and  internal  heads 
of  the  Triceps  femoralis.  These,  it  will  be  noticed,  are  strictly  analogous  to  the  outer 
and  inner  bends  of  the  Triceps  in  the  arm. 

The  tii}ihjvfi of  the  different  i)ortions  of  the  Quadriceps  extensor  unite  at  tiie  lower 
part  of  the  thigh  so  iis  to  form  a  single  strong  tendon,  which  ie  inst-rted  into  the  u]t|>er 
part  of  the  patella.  More  [jroperly,  the  patella  may  be  regarde*!  as  u  tfcsamoid  bone 
develope<:l  in  the  tendon  of  the  Quadriceps,  and  the  ligamenium  patella,  which  is  con- 
tinued from  the  lower  part  of  the  patella  to  the  tubercle  of  the  tibia,  as  the  proper 
tendon  of  insertion  of  tlie  muscle.  A  s\-novial  bursa  [the  ftuhpateUtir  httrHn^  is 
interposetl  hetween  the  tendon  and  the  upper  pari  of  the  tubercle  of  the  tibia  [and 
another  and  more  imf>ortant  one  exists  in  front  of  the  patella  ilself — the  prepatvflar 
futrnn,  which  is  involve<l  in  "housemaid's  knee"  (Fig.  278,  p.  ^J/)0)].  From  the 
tendons  corresp*>nding  to  the  Vasti  a  fibrous  prolongation  is  derived,  which  is 
attaches]  below  to  the  upper  extremities  of  the  tibia  and  fibula,  and  which  serves 
to  protect  the  knee-joint,  being  strengthened  on  its  outer  side  by  the  fascia  lata. 

The  Subcrureus  is  a  small  muscle,  usually  distinct  from  the  Crureus,  but  occa- 
sionally blende<l  with  it,  which  arises  from  the  anterior  surface  of  the  lower  ]>art  of 
the  shaft  of  the  femur,  and  is  inserteil  into  the  upper  part  of  the  synovial  pouch 
that  extends  upward  from  the  knee-joint  behind  the  patella.  It  sometimes  consists 
of  two  separate  muscular  bundles. 

Nerves. — The  Tensor  vagina?  femoris  is  supplied  by  the  superior  gluteal  nerve, 
the  other  muscles  of  this  region  by  branches  from  the  anterior  cniral. 

Actions. — The  Tensor  vaginie  femoris  is  a  tensor  of  the  fascia  lata:  e<mtinuing 
its  action,  the  obli(|ue  direction  of  its  fibres  enables  it  to  rotjite  the  thigh  inward. 
In  the  erect  posture,  acting  from  below,  it  uill  serve  to  steady  the  pelvis  upon  the 
head  of  the  femur,  and  by  means  of  the  ilio-tibial  band  it  steadies  tne  condyles  of 
the  femur  on  the  articular  surfaces  of  the  tibia,  and  assists  the  Gluteus  maximus  in 
supporting  the  knee  in  the  extended  position.  The  Saitorius  flexes  the  leg  upon 
the  thigh,  and,  continuing  to  ivt,  ilexes  the  thigh  upon  the  pelvis;  it  next  rotates 
the  thigh  outward.  It  was  formerly  8up|xtsed  to  adduct  the  thigh  so  as  to  cross 
one  leg  over  the  other,  and  hence  received  its  name  of  SartoriuB^  or  tailor's  niusclo 
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(sartor,  a  tailor),  h<?tfause  it  was  suppose*!  to  assist  in  cxossing  the  legs  in  the  squitt- 
ting  position.  When  the  knee  is  bent  the  Surtorius  assists  the  Seinilendinosus  and 
Poplitcits  in  rotating  the  tihia  inwanl.  Taking  it,s  fixeil  point  from  the  leg,  it  Hrxes 
the  pelvis  upon  the  thigh,  and.  if  one  muscle  acts,  assists  in  rotating  the  pelvis.  Tlie 
Qiindriceps  extensor  extends  the  leg  upon  the  thigh.  Taking  hs  fixed  point  iVi>m 
the  leg,  as  in  standing,  this  muscle  will  act  upon  the  fenmr,  supporting  it  perpen- 
dicularly n|>on  tlie  head  of  the  tihia.  and  thus  maintaining  the  entire  weight  of  the 
hody.  [In  going  up  stairs  it  brings  the  tlexe<l  femur  into  a  straight  line  with  the 
tfbia  (extendi  the  femur),  and  so  lil\s  the  botly ;  and  iu  going  down  stairs,  stooping 
to  make  a  courtesy,  etc.,  it  holds  the  femur,  and  lets  it  yield  gradually  in  flexion 
instead  of  suddenly.]  The  Rectus  muscle  assists  the  Psoas  and  Iliacus  in  support- 
ing the  pelvis  and  trunk  upon  the  femur  or  in  bending  it  forward. 


Internal  Femqrat.  Region. 


Gracilis. 
Pectineus. 


Adductor  longus. 
Adductor  brevis. 


Adductor  maznus. 


DiHiteetUin. — Thefl«  muficlefl  are  at  once  exposed  by  reranving  the  fawia  from  the  forepart 
nnd  innf*r  jtidc  of  the  thigh.  Tho  limb  nhould  be  abductcfl,  ho  aA  to  rondor  the  nmsrlM  tenae 
and  eosiiT  of  dissection. 

The  Gracilis  (Figs.  334,  338)  is  the  most  superficial  muscle  on  the  inner  side 
of  the  thigh.  It  is  thin  and  flattened,  broad  above,  narrow  and  tapering  below. 
It  arises  by  a  thin  ap^jneurosis  between  two  and  three  inches  in  brea<lth  from  the 
inner  margin  of  the  ramus  of  the  pubes  and  ischium.  The  fibres  pass  vertically 
downward,  and  terminate  in  a  rounded  tenfh)n  which  parses  behind  tiie  internal 
condyle  of  the  femur,  and,  curving  n:»und  the  inner  tuberosity  of  the  tibia,  becomes 
flattened,  and  is  inserted  into  the  upper  part  of  the  inner  surface  of  the  shaft  of  the 
tibia  below  the  tuberosity.  The  tendon  of  this  muscle  is  situated  immediately  above 
that  of  the  Semilondinosus,  and  is  surrounded  by  the  tendon  id'  the  Sartiu'ius.  with 
whicli  it  is  in  part  blended.  As  it  passes  acn)ss  tht;  internal  lateral  ligament  of  the 
knee-joint  it  is  separated  from  it  by  a  synovial  bursa  commou  to  it  and  the  Semi- 
tendinosus  muscle. 

Relation.s. — By  it*;  8uperjiciiil  surface  with  the  fascia  lata  and  the  Sartorius 
below;  the  internal  saphenous  vein  cros.<*es  it  oblic^uely  near  its  lower  jmrt,  lying 
superficial  to  the  fascia  lata.  The  internal  saphenous  nerve  emerges  between  its 
tendon  and  that  of  the  Sartorius.  By  its  deep  tsiirface  with  the  tni^ee  Adductors 
and  the  internal  lateral  ligament  of  the  knee-joint. 

The  Pectineus  (Fig.  834)  is  a  flat,  quadrangular  nmscle  situated  at  the  anterior 
part  of  the  upper  and  inner  aspect  of  the  thigh.  It  arises  from  the  linen  ilio-pec- 
tinca.  from  the  surface  of  bone  in  front  of  it  between  the  pectineal  eminence  and 
spine  of  the  pubes,  and  from  a  tendinous  prolongation  of  Gimbernat's  ligament, 
which  is  attached  to  the  crest  of  the  pubes  and  is  continuous  with  the  fascia  cover- 
ing the  anterior  surface  of  the  muscle:  the  filjres  pass  downwanl,  backward,  ami 
outward  to  be  inserted  into  a  rough  line  leading  from  the  trochanter  minor  to  the 
liuea  aspera. 

Relations. — )Sy  its  anterior  surface  with  the  pubic  portion  of  the  fascia  lata, 
which  separates  it  from  the  femoral  vessels  and  internal  saphenous  vein ;  by  its  pos- 
terior Hurfaee  witli  the  hip-jt>int,  the  Adductor  brevis  and  Obtumtor  externus  muscles, 
the  obturator  vessels  and  nerve  being  interposed  ;  by  its  outer  border  with  the  Psoa», 
cellular  interval  separating  them,  through  which  pa.sses  the  internal  circumflex 
^Wtery ;   by  its  inner  hordrr  with  the  mjirgin  of  the  Aclductor  longus. 

The  Adductor  longus,  the  most  superficial  of  the  three  Aihluctor.s,  is  a  flat  trian- 
gular muscle  lying  on  the  same  jilane  as  the  Pectineus,  with  which  it  is  often  blended 
above.  It  arises  by  a  flat  narrow  tendon  from  the  front  of  the  pubes,  at  the  an«»le 
of  junction  of  the  crest  with  the  symphysis,  and  s(K)n  expands  into  a  broad  flesuy 
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belly,  which,  passing  downward,  backward,  and  outward,  is  inserted  by  an  Hpf>neuro- 

sis  into  the  mitldle  thini  of  ihe  linea  ]i5|K'ni, 

between  the  Vastus  int^-mus  and  the  Ad-  J^"*-  ^*fi 

ductor  inaginis. 

Relations. — By  ite  anterior  »urfact'  with 
the  fascia  lata,  and  near  its  insertion  with  the 
fenionil  artery  an<l  vein ;  by  its  postt*rior  sur- 
fof^f.  with  the  Adductor  hrevis  and  nia^niis, 
the  anterior  branches  of  the  obturator  ves- 
sels and  nerve,  and  with  the  profunda  artery 
and  vein  near  it«  insertion ;  by  its  outer  bor- 
der with  the  Peetineus;  by  its  inner  border 
with  the  Gracilis. 

The  Pectineua  ami  AMuctorlnnpis  nhouM  nnxr 
he  divided  near  their  origin  and  turned  downward, 
when  tlie  Adductor  brevis  and  Obturator  externum 
will  be  exposed. 

The  Adductor  brevis  is  situated  imme- 
diately l>ehind  the  two  preceding  muscles.  It 
is  somewhat  trian;rular  in  form,  and  arises  by 
a  narrow  oriji^iu  from  the  outer  surface  of  the 
descending  ramu.s  of  the  pubes,  between  the 
Gracilis  and  Obturator  extemtis.  Its  fibres, 
passing  backward,  outward,  Jind  downward, 
•re  inserte<l  by  an  aponeurosis  into  the  hiwer 
part  of  the  line  leading  from  the  lesser  tro- 
chanter to  the  linea  asjjera  and  tlie  upper 
part  of  the  linea  aspera,  immediately  behind 
the  Pectineus  and  upper  part  of  tlie  Adduc- 
tor lon^us.  [The  tendon  of  origin  of  these 
two  Adductors  can  easily  be  felt  and  seen  by 
putting  thciu  into  action  or  by  merely  sep- 
arating the  thighs  widely.] 

Kelatioxs. — By  its  avU'.rior  surface  with 
the  Pectineus,  Adductor  longus,  and  anterior 
branches  of  the  obturator  vessels  and  nerve; 
by  its  ponterior  surface  with  the  Adductor 
inagnus  and  posterior  branches  of  tlie  obtu- 
rator vessels  and  nerve;  by  its  outer  bordrr 
with  the  Obturator  extemus  and  conjoined 
tendon  of  the  Psoas  and  Iliacus ;  by  its  inner 
border  with  the  Gracilis  and  Adductor  inag- 
nus. This  muscle  is  pierced  near  its  insertion 
by  the  niiildle  perforating  branch  of  the  pro- 
funda artery. 

The  Abductor  brevis  nhould  now  be  cut  away 

n^ar  its  oripn  and  turneii  outward,  when  the  entire 
extent  of  tlie  AltduL'tor  ma^us  will  be  exposed. 

The  Adductor  maernus  is  a  large  trian> 
gular  muscle  forming  a  septum  between  tlie 
muscles  on  the  inner  and  those  on  the  hack  of 
the  ibigh.  It  arises  fn)m  a  small  part  of  the 
descending  ramus  of  the  pubes,  from  tlie  as- 
cending ramus  of  the  ischium,  and  from  the  outer  margin  and  under  surface  of  the 
tuberosity  of  the  ischium.     Those  fibres  which  arise  from  the  ramus  of  the  pubes 
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tire  very  abort,  horizontal  in  direction,  anrl  arc  insort<?(i  into  the  rough  line  lead- 
ing from  the  j^reat  trcK'hanter  to  tlii;  Unfa  asperii.  internal  to  the  UluteiiP  maxi- 
uius ;  thoso  from  the  ramus  of  the  ischium  arc  <Lructed  downward  and  outward 
with  different  degrees  of  obliquity,  to  be  inserted,  by  means  of  a  broad  ai>oneur- 
c^is,  into  the  whole  len^rth  of  the  linea  a5|)ora  and  the  upper  part  of  its  internal 
bifurcation  below.  The  interrml  portion  of  tlie  muscle,  consisting  principally  of 
those  fil)r<'s  wliich  arL*L'  from  tlie  tuberosity  of  the  ischium,  fonus  a  thick  fleshy 
tnass  con?isting  of  coaii*e  bundles  which  descend  almost  vertically,  and  lenninate 
iiliout  the  lower  third  of  the  thi;;;h  in  a  nmnded  tendon,  which  is  inserted  into  the 
tubercle  above  the  inner  condyle  of  the  femur,  being  connected  by  a  fibrous 
expansion  to  the  lino  leading  upward  from  the  tubercle  to  the  linca  a.s]>eni.  Be- 
tween the  two  portions  of  the  muscle  an  angular  interval  is  left,  tendinous  in 
front,  fleshy  behind,  for  the  passjige  of  the  femonil  vessels  into  the  pojditeal  space. 
The  external  portion  of  the  muscle  at  its  attachment  to  tlie  femur  presents  three 
or  four  ossei>-ajK)neuroric  openings  formed  by  tendinous  arches  attached  to  the 
bone,  from  which  muscular  fibres  arise.  The  three  8U[)€rior  of  these  a|>erturea  are 
for  the  three  perforating  arteries,  and  the  fourth,  when  it  exists,  for  the  tenrtinal 
branch  of  the  profunda.  This  muscle  gives  off  an  aponeurosis  which  passes  ui  front 
of  the  femoral  vessels  and  joins  with  tue  Vastus  internus,  forming  the  covering  of 
Hunter's  canal. 

KblaTIons. — By  its  iVitcrior  tturfacc  with  the  Pectineus.  Adductor  brevis.  Adduc- 
tor longus.  and  the  femoral  vessels;  by  it.s  posterior  f*urfnee  with  the  great  sciatic 
nerve,  the  Gluteus  maxiinus.  Biceps,  Semitendinosus,  and  Semimembranosus;  by  its 
auperlor  or  M/torftjft  hnr^h-r  it  lies  parallel  with  the  Quadratus  femoris,  the  internal 
circumflex  artery  passing  between  them  ;  by  it.**  infrmfil  or  fow/fnt  bordrr^  with  the 
Gracilis,  Sartoriiis,  and  fii-scia  lata;  by  its  tuh/rftal  or  utUicJu'd  bonier  it  is  inserted 
into  the  femur  behind  tlie  Adductor  brevis  and  Adductor  longus,  which  separate  it 
from  tJie  A'iHtus  internus.  and  in  front  of  the  Gluteus  maximus  and  short  head  of 
the  Bicepa,  which  separate  it  from  the  Vastus  externus. 

Nkrvrs. — All  the  muscles  of  this  group  are  supplied  by  the  obturator  nerve. 
The  Pectineus  receives  additional  branches  from  the  accessory  obtumtor  and  ante- 
rior iTiiral,  anil  the  AiMuctor  magnus  an  additional  branch  from  the  great  sciatic. 

Action's. — The  Pectineus  and  three  A<lductor3  adduct  the  thigh  powerfully; 
they  are  especially  used  in  hoi-se  exercise,  the  sides  of  the  horse  being  gnisped 
between  the  knees  by  the  action  of  these  muscles.  In  cousetjuence  of  the  oblitjuity 
of  their  insertion  into  the  linea  aspeni,  tliey  rotate  the  thisrh  outward,  assisting  the 
extermd  Botators,  and  whi-n  the  limb  has  been  abducted  they  draw  it  inward,  carry- 
ing the  thigh  across  that  of  the  opjwsite  side.  The  Pectineus  and  Adductor  brevis 
and  longus  nsHist  the  Psoas  and  Iliacus  in  flexing  the  thigh  u])on  the  pelvis.  In 
progression  also  all  these  muscles  n^isl  in  drawing  forward  the  hinder  limb.  The 
Gracilis  tussists  the  Sartorius  in  Hexing  the  leg  and  rotating  it  inward;  it  is  also  an 
Adductor  of  the  thigh.  If  the  lower  extremities  are  fixed,  these  muscles  may  take 
riieir  fixed  point  from  below  and  act  upon  the  pelvis,  serving  to  maintain  the  bodv 
in  ati  erect  posture,  or.  if  their  action  is  continued,  to  flex  the  pelvis  forward  upon 
the  femur. 


Glxtteal  Region. 


Gluteus  maximus. 

Gluteus  mediuR, 
Glnleus  minimus. 
Pvriformis. 


Gemellus  superior. 
Obturator  intei-nus. 
Gemellus  inferior. 
Obturator  extomus. 


Quadratus  femoris. 

THn9ertif*n  (Fig.  337). — The  ttuhject  ithould  bo  turned  on  its  face,  a  Woofc  nlae«d  Itonoath  the 
pelvis  to  mako  the  huttockw  tenM**,  nnd  tlif  linih:*  nllowed  to  hanfr  ovi-r  the  en«  of  the  tahlc  with 
the  ffMit  invfrtt'd  iind  th<*  thiirh  abducted.  Miike  an  iiicisirjn  thmu^'h  the  intt'gumciit  ulun^  the 
back  part  of  the  crost  of  tlie  ilium  and  toar^in  of  the  sucruui  tu  the  tip  of  the  coeeyx,  und  earrjr 
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«  BDcond  incUion  from  thai:  point  ohiiquciv  downirru'd  nnd  OQtwunI  to  tli«  outer  sltie  of  the  tiiigh, 
four  inclH's  l,olnw  tJie  ^rrmt  tr<>ehttnt*»r.  I'll*?  |M>rtion  of  inte/fuincnt  tiirlude^l  hctwecn  th<»«)  incis- 
ions, t(>;;t'ther  with  the   Mi|«'rticiiil  fascia,  la  to  l»o  r»^ 

niovo<l  in  the  (lirt.*ctiuii  fhowii  in  tho  figure,  when  tiu»  Fkj.  337. 

GUiteu*!    xiiuxiiudpi   anit   the  (Junse   fiueia  c^voring  the 
Cilutvus  uunliu't  will   ho  t>xp«j!«4tl. 


/  .  JiUtfcfttyn  ^ 

CLUrCAL    ftCCIOM 


V. 


■ACK   tf   rHICh 


POPLlTCAi  SPACE 


SACV  Iff    Lca 


The  Gluteus  maximus  (Fi^.  3'^8).  the  tnoat 
nuinrHcial  iniiM-le  in  rhi*  trluti'ul  rejrion,  is  a  very 
broad  ami  thick  fleshy  mass,  of  a  quudrilateral 
0»a|)e,  wliich  forms  the  prominence  of  the  nates. 
Cts  hir«re  size  is  one  of  the  most  ehHnictfrislic 
^K)int8  iu  the  miiseuhir  Hyslem  in  man.  coniHH*te<I 
a^  it  is  with  the  power  he  liiis  i>f  maintainiii;^  the 
tnink  in  tho  erect  posture.  In  structure  tlio 
mnw.'le  is  remarkably  coarse,  bein^  made  u|>  of 
mmtnilar  fasciculi  Iving  paniMcl  with  each  other 
and  collected  tojrelher  into  large  bundles,  sepa- 
rate<l  by  deep  cellular  intervals.  It  arises  fmm 
the  superior  curve*!  line  of  the  ilium  and  the 
portion  of  bone»  ineliidin*r  the  crest,  immediately 
uehind  it — fnim  the  [M)sterior  surface  of  the  lower 
part  of  the  sacrum,  the  side  of  the  coccyx,  the 
aponeurosis  of  the  Erector  spinae  muscle,  and 
llie  great  sacro-sciatic  ligament.  The  fibres  are 
directeil  obliquely  downward  and  outward :  th(»sG 
forminj:  tho  upper  and  larger  portiiui  of  the  mus- 
cle (after  converging  somewhat)  tenninate  iu  a 
thick  tendinous  lamina,  which  poshes  across  the 
great  tmchanter  ami  is  inserted  into  the  fascia 
lata  covering  the  outer  side  of  the  thigh,  the 
lower  ponion  of  the  muscle  being  inserted  into 
the  routrh  line  leadinir  from  the  '^reat  trochanter 
to  the  linea  asjwM-a  between  the  A'astus  extemus 
and  Adductor  magnus. 

[There  is  well  seen  in  the  living  model,  when 
tbi.s  muscle  is  coutracteil,  a  great  dimple  or  hol- 
low corresiximling  to  the  tendon  of  the  Gluteus 
maximus.  At  its  anterior  border  the  great  ti*o- 
chanter  is  felt.  The  lower  border  of  this  muscle  overhangs  the  thigh  and  forms  tho 
*'^ ffhttfn-ft'mnraJ  rrrattf/^  This  crease  or  groove  undergoes  marked  modifications 
B»  the  model  clianges  the  position  of  his  leg.  especially  in  flexi»in  and  extension. 
Hence  its  value  in  the  diagnosis  of  c*>xalgia.] 

Three  mfuov'ml  hurHtp  are  usually  found  separating  the  under  surfatx^of  this  mu*» 
ele  from  the  eminences  which  it  covers.  One  of  thej^e,  of  large  size  and  genendly 
muhilocular,  sepanites  it  from  tlie  great  trochanter,  A  second,  cilYcn  wanting,  is 
situate^l  on  the  tuberosity  of  the  ischium,  A  third  is  found  between  the  tendon  of 
this  muscle  and  the  Vastus  exlernus. 

Relations. — 15y  its  mtperjicutl  surface  with  a  thin  fascia  which  separates  it  from 
tho  subcutaneous  tissue;  by  its  dt'cp  tturfari*^  from  above  downwartl,  with  the  ilium, 
sacrum,  coccyx,  and  great  sacro-sciatic  ligament,  part  of  the  (Tluteus  modius,  Pyri- 
formis,  (Jemelli,  01»tnrator  internus,  Qtiadnitus  femoris»  the  tuberosity  of  the  ischium, 
great  trochanter,  the  origin  of  the  Biceps,  Semifendinosiis.  Semimembranosus,  and 
Adductor  magnus  muscles.  The  gluteal  vessrls  and  superior  gluteal  nerve  are  seen 
issuing  from  the  pelvis  above  the  Pyrifunriis  muscle,  the  sciatic  tuid  internal  pudic 
vessels  and  nerves,  and  the  nerve  to  the  Obturator  intcrnus  muscle  below  it.  lis 
upper  border  is  thin,  and  connected  with  the  Gluteus  medius  by  the  fascia  lata.  It« 
lower  border  is  free  and  pr(munent. 


S  .   tOLC   <f    FOOT 


DiMeL-tluu  ot  Lower  Extremity,  posterior 
vkw. 


474 


MUSCLES  AXD    FASVI^E. 


UmH-  IF»m»trfmf 


Nwcles  of  the  Hip  aud  TUlifh. 


DUaeciion, — Now  diviile  Ihe  0!«- 

tPiiH  muxinius  noar  xia  orJtci"  l>v  li 
vHrtiral  incision  wirriud  from  its  ii|>- 
ptT  to  it*  IrtWPr  l>oiii**r;  u  n^Hiiliir 
interval  will  \yp  expo*<Ml  M'pnratini^ 
it  from  tilt*  <_iluti'ti>4  Di**<liuei  luid  Kx- 
t^'rnal  nUator  uiii>*i;lfH  )i)<n«'iitli.  Tliw 
iip(M»r  portion  of  thf  imiwlc  \»  u*  l»o 
iuUi»:t'tner  d('liicln*ii.  and  the  low»»r 
(MTtitin  lurnnd  ontwani:  (lie  Inost.' 
arealttf  tisfliiH  fillini;  up  th«  intrr- 
Kpat-e  l>etweeu  the  irochann-'r  major 
and  tuljerotfitv  of  tlu*  i*^ohium  lM>ing 
removed,  the  pnrbt  already  eiiume- 
ratnl  ii.H  expiwi'd  hy  thw  r<*moval  of 
tlilA  iiiUHi'Je  will  t>e  se<*n. 

Tho  Gluteus  medius  is  & 

bi*(>ail.  thick,  nuiiated  muscle 
pitnato*!  ou  the  outer  surface  of 
the  pelvis.  Its  ]xistenor  third 
is  covered  by  the  Gluteus  muxi- 
mus,  its  anterior  two-thirds  by 
the  fascia  hita.  which  separates 
it  from  the  inie;j;ument.  It  arises 
fraui  the  outer  surface  of  iho 
ilium,  between  the  superior  and 
iniiMIe  curve*!  lines,  and  from 
the  outer  lip  of  that  portion  of 
the  crest  which  \»  between  them; 
it  also  arises  fmrn  tlie  dense  fas- 
cia (gluteal  n|x>nourosis)  covering 
it*;  anterior  part.  The  fibres  eon- 
vcr;;e  to  a  strong  flattentnl  ton- 
don  which  is  insert^  into  the 
oblique  line  which  traverses  the 
outer  surface  of  the  great  tro- 
chanter. A  synovial  bursa  seyH 
arates  the  tendon  of  the  muscle 
from  the  surface  of  the  tro- 
chanter in  front  of  \is  insertion. 
Relations. — By  it«  mper- 
ff*ial  surface  with  the  Gluteus 
maximus  behind,  the  Tensor  va- 
pinic  femoris  and  deep  fascia  ia 
front:  by  its  dofp  nitrfarc  with 
the  Gluteus  minimus  and  the 
gluteal  vessels  and  superior  glu- 
teal nerve.  It.s  anterior  honh'r 
is  blended  with  the  iiluteus  n»iM- 
iirius.  Its  poHtt'rior  border  lies 
paridlel  \Nith  the  ryriformis,  tlie 
gluteal  vessels  intervening. 

This*  muftt^le  ftlinuM  now  Iw  divided 
DPnr  its  inMTtion  and  turned  upwar<l, 
when  thti  Gluteus  luiuiuiua  will  be 
exposed. 

The  Gluteus  miuimus,  the 

smallest  of  the  three  rrlutei,  is 
placed  immeiliately  beneath  the 
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preceding.  It  i?  fan-shaped,  arising  from  tlie  outer  surface  of  the  ilium  between 
the  middle  and  inferior  curvetl  lines,  and  behind  fmm  the  margin  of  llie  gn*at 
luicro-sciutic  notch:  the  fihret*  converge  to  the  deep  surface  of  a  radiated  apo 
neunmiH,  whtcli.  terminating  in  a  tendon,  b  inserted  into  an  impression  on  the  ante- 
rior bonier  of  the  great  trochanter.  A  synovial  bursa  is  inter|M>»ed  between  the 
tendon  and  the  great  troclianter. 

Rklatioxs. — By  it^  superficial  »urfate  with  the  Ciluteus  mediim  and  the  gluteal 
ve-sscls  and  superior  gluteal  nerve;  by  it^  dpep  siirfarf  with  the  ilium,  the  reflected 
tendon  of  the  Rectus  femoris,  ami  capsular  ligament  of  the  hip-joiot.  Ita  anterior 
nifinjifi  is  blended  with  the  Gluteus  me<iius.  Ita  ponterior  margin  is  often  joined 
with  the  tendon  of  the  Pyrifonnis. 

The  PyriformiB  is  a  fiat  mnsrle,  pyramidal  in  shape,  Iving  almost  parallel  with 
the  |>osierior  margin  of  the  Gluteus  medius.  It  is  situated  partly  within  the  pelvis 
at  its  posterior  part,  and  partly  at  the  back  of  the  hip-joint.  Il  arises  from  the  fnmt 
of  the  sacrum  by  three  neshy  digitations  attache4l  to  the  portions  of  bone  between 
the  first,  second,  third,  and  fourth  anterior  sacral  foramina,  and  aim)  from  the  grooves 
Wding  from  the  foramina :  a  few  fibres  also  arise  from  the  margin  of  the  great  sacro- 
sciatic  foramen  and  from  the  anterior  surface  of  the  great  sacro-sciutic  ligament.  The 
muscle  pa-*ises  out  of  the  pelvis  through  the  great  sacro-sciatic  foramen,  the  upj>er 
part  of  which  it  fills,  and  is  inserted  by  a  roun<led  tendon  into  the  up|>er  border  of  the 
great  trochanter,  being  genei'ally  blende<l  with  the  tendon  of  the  Obturator  intcrnus. 

Rklations. — Ry  it.s  anterior  surfare^  within  the  pelvi^^  with  the  Rectum  (espe- 
cially on  the  left  side),  the  sncral  plexus  of  nerves,  and  the  internal  iliac  venwels; 
extcmaf  to  the  pelvis^  with  the  os  innominatum  and  cn[)8ular  ligament  of  the  hip- 
joint  ;  by  its  posterior  surfttce^  within  the  pelvia,  with  the  sacrum,  and  ej-fenml  to  it 
with  llie  Gluteus  maximus  ;  by  its  upper  hordfr,  with  the  Gluteus  medius,  from  which 
jt  is  sepanited  by  the  gluteal  vessels  and  su|K*rior  gluteal  nerve:  by  its  hwer border 
with  the  (lemellus  su)>erior  and  Coccygeal,  the  sciatic  vessels  and  nerves,  the  inter- 
nal pudic  vessels  and  nerve,  and  muscular  branches  from  the  sacral  plexus  parsing 
from  the  pelvis  in  the  interval  between  the  two  muscles. 

The  Obtiirator  membrane  is  a  dense  layer  of  interlacing  fibres  which  com- 
pletely closes  the  obtunitnr  foramein  except  at  its  upper  and  outer  jmrt,  Avhere  a  small 
oval  canal  is  left  for  the  obturator  vessels  and  nerve.  Each  Obturator  muscle  is  con- 
nected with  this  membrane. 

iHsitectinn. — The  next  miiRclff,  as  well  as  the  ori^n  of  the  P3rriforTnij',  onii  tnily  hv  »eeu 
when  the  pelvis  is  divided  and  the  viscera  removed. 

The  Obturator  intemus.  like  the  preceding  muscle,  is  situated  partly  within  the 
cavity  of  the  pelvis,  j)artly  at  the  bark  of  the  hip-Joint.  It  arises  from  the  inner 
surface  of  the  anterior  and  external  wall  of  the  pelvis,  around  the  inner  side  <tf  the 
obturator  foramen,  being  attached  to  the  descending  ramus  of  the  pubes  and  the 
ascending  ramus  of  the  ischium,  and  at  the  side  to  the  inner  surface  of  the  botly  of 
the  ischium,  between  the  margin  of  the  obturator  foramen  in  front,  the  great  sacro- 
Bciatic  notch  behind,  and  the  brim  of  the  true  pelvis  above.  It  also  arise.^  from  the 
inner  surface  of  the  obturator  membrane  except  at  its  lower  part,  and  from  the  ten- 
dinous arch  which  completes  the  canal  for  the  passage  of  the  obturator  vessels  and 
nerve.  The  fibres  are  directe*!  backwanl  and  downwanl,  and  tenninate  in  four  or 
five  tendinous  bands  which  are  found  on  its  deep  surfiwe;  these  bands  are  refleeled 
at  a  right  angle  over  the  inner  surface  of  the  tuberosity  of  the  ischium,  which  is 
groove«l  for  their  reception  :  the  groove  is  covered  with  cartilage  and  lineil  with  a 
synovial  bui-sa.  Tlie  muscle  leaves  the  pelvis  by  the  lesser  sacnvsciatic  notch,  and 
the  tendinous  bands  unite  into  a  single  flattened  tendon,  which  passes  horizontally 
outward,  and,  after  receiving  the  attiichment  of  the  Gemelli.  is  inserted  into  the  upjwr 
border  of  the  great  trochanter  in  front  of  the  Pyrifctrinis.  A  synovial  bursa,  nar- 
row and  elongate*!  in  form,  is  usually  found  between  the  tendon  of  this  muscle  and 
the  capsular  ligament  of  the  hip :  it  occasionally  communicates  with  the  bursa  between 
the  tendon  and  the  tuberosity  of  the  ischium,  the  two  forming  a  single  sac. 
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In  order  to  dUplii^  tiie  ptx^uliiir  up|>enrnnecs  pre!*t>ntiH]  by  the  tendon  or  thiti  rausole,  it  most 
be  dividixJ   tiPur  its  iiiwrtioii  aud  rofl4?ctoil  outwaril. 

Uklatioxs. —  Within  thf  pelvitt  this  muscle  is  in  relation,  by  its  anterior  iurface^ 
with  the  obturator  membrane  and  inner  surface  of  the  anterior  wall  of  the  pelvis; 
by  its  poftierior  surface  with  the  pelvic  and  obturator  fascia?,  which  separate  it  from 
the  Levator  ani ;  and  it  is  croiwte*!  by  tlie  iiitcriuil  pndie.  vessels  and  nerve.  Tliia 
surfaee  forms  the  outer  boundary  of  the  ischio-rectal  fossa,  Ertyrnaf  to  the  pdvii 
it  is  eovereil  bv  the  u^eJit  sciatic  nerve  and  Gluteus  ma.viuius,  and  resti*  on  the  back 
pnrt  of  llic  hip-joint. 

The  Oemelli  arc  two  small  muscidar  fasciculi  aoeessories  to  the  tondon  of  the 
Obturator  inlernus,  which  ia  received  into  a  groove  between  them.  They  ai'e  called 
BUpfrior  an»i  inferior. 

The  Gemellus  superior,  the  smaller  of  the  two,  arises  from  the  outer  surface 
of  the  spine  of  the  iacliiuni,  and.  pa«4sin*»  horizontally  otitward.  becomes  blended 
with  the  upper  part  of  the  tendon  of  the  Obturator  intornu^^,  and  is  inserted  with  it 
into  the  upper  border  of  the  great  trochanter.     This  muscle  is  sometimes  wanting. 

Relations. — By  its  superficial  surface  with  the  Gluteus  maximns  and  the  sciatic 
vessels  and  nerves;  by  its  deep  surface  with  the  capsule  of  the  hip-joint;  by  its 
uppfr  border  with  the  lower  margin  of  the  Pyriforrais ;  by  its  lower  border  with 
the  tendon  of  the  Obturator  internus. 

The  Gemellus  inferior  arises  from  the*  upper  part  of  the  outer  bonier  of  the 
tuberosity  of  the  iHcliium,  and,  pa>s.sing  horizontally  outward,  is  blended  with  the 
lower  part  of  the  tendon  of  the  Obturator  internus,  and  insert4?d  with  it  into  the 
upper  border  of  the  jrreat  trochanter. 

Relations. — By  its  superficial  surface  with  the  Gluteus  maximus  and  the  sciatic 
vessels  and  nerves  ;  by  its  deep  surface  with  the  capsular  ligament  of  the  hi|>-joint; 
by  its  upper  border  with  the  tendon  of  the  Obturator  intci*nus;  by  its  lower  border 
wiili  the  tendon  of  tlie  Obturator  externus  and  Quadratus  femoris. 

The  Quadratus  femoris  is  a  short,  fiat  muscle,  ((uadrilateral  in  8ha{)e  (hence  its 
name),  situated  between  the  Gemellus  inferior  and  the  upjK^r  margin  of  the  Adductor 
magnus.  It  arises  from  the  outer  border  of  the  tuberosity  of  tlie  ischium,  and,  pro- 
coeiling  horizontally  outward,  is  inserteil  into  iho  upper  part  of  the  linea  quadrati  on 
the  ywsterior  surface  of  tiie  trochanter  major.  A  synovial  bursa  is  often  found  between 
the  under  surface  of  this  musclo  and  the  lesser  tifKdianlcr,  which  it  covers. 

Relations, — By  its  posterior  surface  with  the  Gluteus  maximus  and  the  sciatic 
vessels  and  nerves;  by  its  anterior  surface  with  the  tendon  of  the  Obturator  exter- 
nus and  trochanter  minor  and  with  the  capsule  of  the  hip-joint;  by  its  upper  border 
with  the  Gemellus  inferior.  Its  lower  bord^'r  is  sepamtoil  from  the  Adductor  magntia 
by  the  terminal  branches  of  the  internal  circumflex  vessels. 

Disticf'tion. — In  order  to  expose  the  n^xt  mnsrle  (the  Obtui'ator  externus),  it  is  ncc^ssnry  to 
removt*  the  Psoiis,  IlincnH,  Pwlinousi,  iind  Ab*liirtnr  hrt'vis  and  lonpin  tiiiwIph  from  tho  front 
and  irini'r  )<idt*  of  the  ihi^h,  and  tlio  frliitou!*  niiixitiiiiR  nnil  Qiiivlnitiis  A>rnnr  »  fmin  thr  hack  part. 
ItH  dissoulion  .should  con8or|uentIy  be  postponeil  uiutl  the  musolu^s  of  Uic  intorior  and  inleroal 
feinorjil  regionit  have  been  examined. 

The  Obturator  externus  (Fi^r.  33f>)  is  a  flat,  triangular  nmscle  which  covers 
the  outer  surface  of  the  anterior  wall  of  the  pelvis.  It  arises  from  the  margin  of 
bone  immediately  around  ihe  inner  side  of  the  ohturator  foramen — viz.  from  the 
body  and  ramus  of  the  pubcs  and  the  ramus  of  the  ischium  ;  it  also  arises  from  the 
inner  two-thirds  of  the  outer  surface  of  the  obturator  membnine.  and  from  the  ten- 
dinous arch  whicli  completes  the  canal  for  the  passage  of  the  obturator  vessels  and 
nerves.  The  librcs  converging  juiss  backward,  outward,  and  upward,  and  terminate 
in  a  tendon  which  runs  across  the  back  part  of  the  hip-jolnt  and  \s  insert^ni  into  the 
digital  fossa  of  the  femur. 

Relations. — Ry  its  anteri^rr  surfat^t  wirh  the  Psoas,  Iliacus,  Pectineus,  Adduc- 
tor »nagnu5.  Adductor  brevis,  and  Gracilis,  and  more  externally  with  the  neck  of 
the  femur  and  capsule  of  the  hip-joint ;  by  its  posterior  surface  with  tlic  obturator 
membrane  and  Quadratus  femoris. 
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Nkrvgs. — The  Glatcus  maximns  is  supplied  by  the  small  sciatic  nerve  and  a 
branch  from  tlie  sacral  plexus;  tbo  Gluteus  medius  and  minimis,  by  the  superior 

f luteal;  the  Pyrilbrmis,  GcmcUi,  Obturator  internus,  and  Quadratus  femoris.  by 
ranches  from  the  sacnd  plexus;  and  the  Obturator  extcmus.  by  the  obturator 
nerve. 

Actions. — The  Glutei  muscles,  when  they  lake  their  fixwl  point  from  the  pelvtH, 
are  all  abductors  of  tlic  thi;rli.  Tlie  (jiutous  maximus  and  the  posterior  fibres  of 
the  Gluteus  metliiis  ami  minimus  rotate  the  tiiigli  outward;  the  anterior  fibres  of 
the  Gluteus  mediuH  and  tlie  Gluteus  minimus  rotate  it  inward.  The  Gluteus  max- 
imus serves  to  extend  the  femur  and  bring  the  bent  thigh  into  a  line  with  the 
body.  The  anterior  fibres  of  the  Gluteus  mediuH  and  minimus,  on  the  other  band, 
flex  the  thigh  by  drawing  the  great  trochanter  forward.  The  Gluteus  maximus  is 
also  a  tensor  of  the  fascia  lata.  Taking  their  fixed  point  from  the  femur,  the 
Glutei  raiiscles  act  upon  the  pelvis,  supporting  it  and  the  whole  tnink  upon  iho 
head  of  the  femur,  which  is  s[)eciully  obvious  in  standing  on  one  leg.     In  order  to 

ffttn  the  erect  posture  after  the  effort  of  stooping,  these  muscles  draw  the  pelvis 
aekward,  assistwl  by  tlie  Biceps,  Semitendinosus,  and  Seminiendiranosu*  muscles. 
By  its  connection  with  the  ilio-tibial  band  the  (lluteus  maxinnis  steadies  the  femur 
on  the  articular  surface  of  tlic  tibia  durinr'  standing-  when  the  Extensor  miis<l<»s 
are  relaxinl.  The  remaining  muscles  are  powerful  rotator>*  of  the  thigh  outward. 
In  the  sitting  posture,  when  the  thigh  is  flexed  upon  the  pelvis,  their  action  as 
rotators  ceases  and  they  become  abductors,  with  the  exception  of  the  Obturator 
cxtemus,  wiiich  still  rotates  the  femur  outward.  When  the  femur  is  fixed  the 
Pyriformis  and  Obturator  muscles  serve  to  dniw  the  [)elvis  forward  if  it  haa  been 
inclined  baokwai'd,  and  assist  in  steadying  it  upon  the  head  of  the  femur. 


Biceps. 
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Semitendinosus. 


Semimembranosus. 


/)/.t.vA7»V)ii  (Fip.  337). — Make  a  vortical  inrisinn  aloiij<!  tli»'  miHdlo  of  the  thiph  from  tlie  Irmi-p 
fold  of  the  nftl*'K  to  aVtout  thro*  inchoH  Ix^low  tht*  hack  of  the  kin»P-joint.  and  there  connect  it 
with  a  tmriKvorM?  incicion  carried  iroin  tlie  inn»'r  to  the  outer  8ide  of  the  h-^.  Make  h  third 
incii^ion  transvorsely  at  the  junction  of  tlie  middle  with  the  lower  thinl  of  the  ihich.  The  inU»ir- 
Uiiient  huvin^  liocii  remove*!  from  the  bac-k  of  the  knee  aiid  the  >ioundurieti  of  tho  [K>|ilitrHl 
Bpae4^  exninined,  the  removal  of  the  intepument  from  the  reinninint;  part  of  the  tliigh  snould  1m 
contaDiicd.  when  tlie  fibtcia  and  inui^cles  of  tiiia  region  will  be  cxpofied. 

The  Biceps  [flexor  cniris]  (Fig.  338)  is  a  large  muscle,  of  considerable  length, 
situated  on  the  posterior  and  outer  aspect  of  the  tbijrh.  It  arises  by  two  heads: 
one,  the  long  bead,  arises  from  the  lower  and  inner  faeet  on  the  back  part  of  tite 
tuberosity  of  the  ischium  by  a  tendon  common  to  it  and  the  Semitendinosus ;  the 
femoral,  or  short  head,  arises  from  the  whole  length  of  the  outer  lij)  of  the  linra 
aspcra.  betww^n  the  Addtictor  magnus  and  Vastus  extomus.  and  from  the  exlenial 
snpraeondyloid  line,  to  within  two  inches  of  the  outer  condyle;  it  alsii  arises  fr4im 
the  external  intermuscular  septum.  The  fibres  of  the  long  hea<l  form  a  fusif(»rm 
belly,  wliich,  passing  obliquely  downward  and  a  little  outward,  terminates  in  an  apo- 
neuiT^sis  wliicli  covers  the  |K>sterior  .surface  of  the  muscle  and  receives  the  fibres  of 
the  short  bead  :  this  aponeurosis  becomes  gniduallv  contracted  into  a  tendon  which 
is  inserted  into  the  outer  side  of  the  bead  of  the  fibula,  and  by  a  small  slip  into  the 
Inteml  surface  of  the  extenuil  tuberosity  of  the  tibia.  At  its  insertion  the  tendon 
divides  into  two  portions,  which  embrace  the  long  external  latei*al  ligament  of  the 
knee-joint,  a  strong  prolongation  being  sent  forward  to  the  outer  tuberosity  of  the 
tibia,  which  gives  off  an  expansion  to  the  fascia  of  the  leg.  The  tendon  of  this 
muscle  forms  the  outer  hamstring.  [Resisted  flexion  of  the  leg  shows  this  tendon 
very  well.] 

Rklations. — By  ita  superficM  »urfnof.  with  the  Gluteus  maximus  above,  the 
fascia  lata  and  integument  in  the  rest  of  its  extent;  by  its  deep  surface  with  the 
Semimembranosus,  Adductor  magnus,  and  Vastus  externus,  the  great  sciatic  nerve. 
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popliteal  artery  and  vein,  and  near  its  insertion  with  the  external  head  of  the  Gas- 
trocnemius, Plantaris^  the  superior  external  articular  artery,  and  the  external  pop- 
liteal nerve. 

The  SemitendinoBua,  reinarkithlo  for  the  great  length  of  its  len<)on,  in  situated 
at  the  posterior  and  inner  a>*pect  of  the  thigh.  It  arii*e.s  from  th  '  lower  and  inner 
facet  on  the  tuberosity  of  the  ischium  by  a  tendon  couiraon  to  it  iiid  tlie  long  he:id 
of  the  Bicej)s ;  it  also  arises  from  an  a|x>neurr>siH  which  connects  the  adjacent  sur- 
face.^  of  the  two  muscles  to  the  extent  of  about  three  inches  after  their  (»rigin.  It 
fonnB  a  fusiform  muHcle,  which,  passing  downward  and  inward,  terminates  a  little 
below  the  middle  of  the  thigh  in  a  long  round  tendon  which  lies  along  the  inner 
side  of  the  popliteal  space.  \hen  curves  around  the  inner  tuberosity  of  the  tibia,  and 
is  inserted  into  the  upper  part  of  the  inner  surface  of  the  shaft  of  that  bone,  nearly 
as  fur  forward  a.**  its  anterior  bonier.  This  ti*ndon  is  surroiindeil  by  the  tendon  of 
the  Sartorius,  and  lies  below  that  of  the  Graeilis,  to  which  it  is  united.  A  tendin- 
ous intersecti4>n  is  usually  observetl  about  the  middle  of  the  muscle. 

Relations. — By  its  superficial  niirfacc  witli  the  (jluteua  maximus  and  fascia 
lata;  by  its  deep  surface  with  the  Semimembrnnosus,  Adductor  magnus,  inner  head 
of  the  Gastrocnomius,  and  internal  lateral  ligament  of  the  knee-joint. 

The  Seimmembranosufi,  so  called  from  the  membranous  expansion  on  ius  ante- 
rior and  posterior  surfiues,  is  situated  at  the  back  part  and  inner  side  of  the  thigh* 
It  arisen  by  a  thick  tendon  from  the  upper  and  outer  facet  on  the  back  ]virt  of  the 
tuberosity  of  the  ischium,  above  an<l  to  the  outer  side  of  the  Biceps  and  Semiten- 
dinosus,  and  is  inserted  into  the  groove  on  the  inner  and  back  part  of  the  inner 
tuberosity  of  the  tibia,  beneath  the  internal  lateral  ligament.  The  t^^ndon  of  the 
muscle  at  its  origin  expands  into  an  aponeurosis  which  covei-s  the  upper  part  of  ita 
anterior  surface:  fn>m  this  aponeurosis  muscular  fibres  arise  and  converge  to  another 
aponeurosis,  which  covers  the  lower  part  (tf  its  ]K)sterior  surface  and  contracts  into 
the  tendon  of  insertion.  The  tendon  of  the  muscle  at  its  insertion  divides  into 
three  portions:  the  middle  and  main  portion  is  the  fa.scicu]us  of  insertion  into  the 
back  part  of  the  inner  tuberosity ;  it  sen^U  down  an  expansif>n  to  cover  the  Pi»p- 
liteua  muscle.  The  internal  portion  consists  of  a  few  fibre-s  whiob  join  the  internal 
lateral  ligament  of  the  joint.  The  posterior  division  passes  upward  and  outward, 
to  be  inserted  into  the  back  part  of  the  outer  condyle  of  the  femur,  forming  the 
chief  part  of  thv  posterior  ligament  of  the  knee-joint. 

The  tendons  of  the  two  preceding  muscles,  with  those  of  the  Gracilis  and  Sarto- 
rius, form  the  inner  hamstring.  [Resisted  Hexion  of  the  leg  will  show  the  inner 
hamstrings  very  well.  The  tendons  of  the  Semitendinosus  and  Seraimembnini«sus 
can  be  readily  differentiated,  but  the  others  only  obscurely.  The  study  on  the  model 
of  the  different  outlines  of  the  knee  posteriorly,  and  the  differences  in  the  [>opliteal 
space  in  varying  degrees  of  Hcxion  of  the  leg,  will  well  repay  the  time  spent 
on  it.] 

Relations. — By  its  superficial  surface  with  the  Semitendinosus,  Biceps,  and 
fascia  lata;  by  its  deep  surface  with  the  popliteal  ve.ssels.  Adductor  magnus.  and 
inner  head  of  the  Gastrocnemius,  from  which  it  is  sepamted  by  a  synovial  bu»-s»; 
by  its  inner  border  with  the  (Jracilis;  by  it*  outer  border  with  the  great  sciatic 
nerve  and  its  intornnl  popliteal  branch. 

Nkrve.s. — The  musekw  of  this  region  are  .*:upplied  by  the  great  sciatic  nerve. 

Actions. — The  hautstring  muscles  flex  the  leg  upon  the  thigh.  When  the  knee 
is  semiflexed  the  Biceps,  in  consequence  of  its  oblique  direction  downward  and  out- 
ward, rotjUes  the  leg  slightly  outward,  and  the  Semitendinosus.  and  to  a  .slight  extent 
the  Semimemhninosus,  mtute  the  leg  inward,  assisting  the  F*oplileus.  Taking  their 
fixed  |K>int  from  below,  these  muscles  serve  to  snpp(»rt  the  pelvis  upon  the  head  of 
the  femur  and  to  draw  the  trunk  directly  backwanl,  a»  in  feats  of  strength  when 
the  budy  is  thrown  backward  in  the  form  of  an  an'h.  [For  the  **  ligamentous 
action  "  of  these  muscles  see  p.  301.  To  show  it,  stand  with  the  back  against  the 
wall  and  keep  the  pelvis  fixed.  Flex  the  thigh,  keeping  the  leg  straight.  When 
flexed  to  about  one-third,  further  flexion  is  airested  by  tension  and  pain  at  the  knee. 
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N4»w,  keeping  the  tbigh  fixcMi,  flex  *he  knee,  tliiis  relnxln^  the  hamstrings,  when  the 
pain  disappears  and  toe  thigh  can  be  entirely  flexed,] 

Surgical  Anatomy. — The  t4>n<ion!i  of  thow  iiiu.<ci*t<>!i  oo^a^i(•lmlly  require  *uboutftnr»ous 
division  in  \\\Tm<  uf  >ptiriourt  ankvlnsis  of  thr  kiict'-joitit  lir^jM^niK'Ht  U|>(>n  pi'mmnont  rtintrmlion 
and  rijiiditv  of  the  Flexor  niam-leH,  or  from  siifleniu^  of  ili**  li;!Hni*>iiloiii4  und  othor  tiKHiit'^  nnr- 
rouiultntc  the  Joiiit^  the  result  of  (li^oft6e.  Thi»i  \9  efl'fciod  hv  |iuliiii^  the  icmlon  u[>f>ii  the  ntrctrhf 
ami  inserting  n  uarrow  sharp-pointed  knife  hetween  it  and  the  ^kin :  the  I'utiinp;  fd^p  Ikmu^ 
then  turned  towani  tho  tendon,  it  should  W  divided,  ttikin;;  care  that  the  VDund  in  the  skin  is 
not  at  the  Mkiue  time  enlarged.  The  relation  of  the  external  f>opliteul  ii>  rvi-  »■»  th-  t'-nduu  of  the 
Bicvpa  must  always  be  borne  in  mind  in  dividing  thii4  tendon. 

Muscles  and  Fasclsj  op  the  Leo. 

Disxertioft  (Fig.  S33). — The  knee  /should  In*  bent,  n  hloek  placed  beneath  it.  and  the  foot  k^pt 
in  an  ext^mded  poi^ition ;  then  make  an  ineittion  through  the  inteffuinent  in  tlie  middle  line  of 
the  le>:  to  the  nnkle,  and  continue  it  alouj;  the  dorHiiin  of  the  foot  to  tlie  tcH'H.  Make  a  second 
incision  transrertfcly  across*  the  ankle,  and  a  third  in  thi>  wtme  direction  ncro><0  the  bfu^^  nf  the 
toes ;  remove  the  flaps  of  integument  inelude*!  between  these  ineifiionii  in  order  to  examine  the 
deep  faAoia  of  the  Icj^. 

The  Deep  Fascia  of  the  Leg  forms  a  complete  investment  to  the  whole  of  tlii.-* 
region  of  the  limb,  excepting  rn  the  inner  surfnee  of  tlie  rihia.  It  is  continuous 
above  with  tlie  fascia  lata,  receiving  an  expiinsion  from  the  tendon  of  the  Bicej>s  on 
the  outer  side  and  from  tlie  tendons  of  the  Sartorius.  Gracilis,  and  Semitendinosu> 
on  the  inner  side;  in  front  it  blends  with  the  periosteum  covering  the  subcutaneous 
surface  of  the  tibia,  and  with  that  covering  the  head  and  external  innlleolus  of  the 
fibula:  below  it  is  continuous  with  the  annular  ligaiiu'iits  id*  the  jiiikle.  It  is  thick 
and  dense  in  the  upper  ami  anterior  part  of  the  leg,  and  gives  attachment  bv  its 
deep  surface  to  the  Tibiali^  anticus  and  Extensor  longus  digitorum  muscles,  but 
thinner  Whind,  where  it  covers^he  Gastrocnemius  and  Soleus  muscles.  Over  the 
popliteal  space  it  is  much  strengthened  by  transverse  fibres  which  stretch  across 
from  the  inner  to  the  outer  hamstring  muscles,  and  it  is  here  perforated  by  the 
external  saphena  vein.  Its  deep  surface  gives  off,  on  the  outer  side  of  the  leg. 
two  strong  intermuscular  septa,  which  enclose  the  Peronei  muscles  and  sepamie 
them  froni  the  muscles  on  the  anterior  and  posterior  tibial  regions,  and  several 
smaller  and  more  slender  processes,  which  enclose  the  in<lividual  muscles  in  each 
region:  at  the  same  time  a  broad  transvei'se  intermuscular  septum,  called  the  deep 
tranm'erse  fascia  of  the  h't/^  intervenes  between  the  superficial  and  deep  muscles  in 
the  posterior  tibio-fibular  region. 

Now  remove  the  fiixeia  by  dividing;  it  in  the  same  direetion  as  the  intei^ument,  pxceptiny 
opjMtsite  the  ankle,  where  it  »)iould  1«  left  entire.  Comment'e  the  removal  of  tiie  fiuseia  !rom 
below  opposite  the  t45ndunBf  and  detach  it  in  the  Hue  of  direction  of  the  muscular  fibreit. 


These  may  be  subdivided  into  three  groups 
posterior,  and  those  on  the  outer  side. 


Muscles  of  the  Leg. 

those  ou  the  anterior,  those  ou  the 


Anterior  Tzbio-fibulae  Region. 


Tibialis  anticus. 
Extensor  proprius  pollicis. 


Extensor  longus  digitorum. 
Peixmeus  tertnis. 


The  TibialiB  anticus  is  situated  on  the  outer  side  of  the  tibin;  it  is  thick  and 
fleshy  at  its  ujiper  part,  tctidinous  below.  It  arises  from  the  outer  tuberosity  and 
upper  two-thirds  of  the  external  surface  of  the  shaft  of  tlie  tibia:  from  the  adjoin- 
ing part  of  the  interosseous  membrane;  from  the  deep  surface  of  the  fascia;  and 
from  the  intennuscttlar  septum  between  it  and  the  Extensor  longus  digitorum;  the 
iibrea  pass  vertically  downwanl,  and  terminate  in  a  tendon  which   is  apparent  on 
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Uuacluk  uf  ihu  i-Toni  of  ibe  Leg. 


the  anterior  flirfaco  of  the  muscle  at  the  lower 
third  of  the  leg.  .Vf'ter  passing  through  the  iiiner- 
niosr  comprtrtmonr  of  ilic  iiniorior  iiiinular  liga- 
ment, it  is  inserted  into  tlie  iniHT  and  under  sur- 
face of  the  internal  cuneiform  bone  and  buse  of 
the  metatarsal  bone  of  the  great  toe.  [Tlie  annu- 
lar ligament  holds  the  tendon  of  this  muscle  very 
loosely,  and  bo,  if  the  model  starids  on  one  leg, 
the  tendon  constantly  springs  into  strong  relief  at 
tlie  ankle  in  the  efl'ort  to  maintain  the  etjuilihrium 
of  the  body.  This  reversed  action  from  below  u|>- 
ward  is  very  marked  in  all  the  muscles  extending 
from  the  leg  to  the  foot,  and  should  be  noticed  iu 
the  case  of  each  one.] 

Relations. — By  its  anienm'  nurface  with  the 
fascia  and  with  the  annuhir  ligament;  by  its  pos- 
terior surface  with  tlic  intcnxsscous  membrane, 
tibia,  ankle-joint,  and  inner  side  i>f  the  tarsus: 
this  .surface  als*i  overlaps  the  anterior  tibial  ves- 
sels and  nerve  in  the  upper  part  of  the  leg;  by 
its  inner  snrftier  with  the  tibia;  by  its  outer  stir- 
face  with  the  Extensfir  longus  digit4»rum  and  Ex- 
tensor proprius  fwllicis,  and  the  anterior  tibial 
vessels  and  nerve. 

The  Extensor  proprius  pollicis  is  a  thin» 
elongate"!,  and  flattened  muscle  situated  between 
tlie  Tibialis  amicus  and  Extensor  longns  digito- 
rum.  It  arises  from  the  anterior  surface  of  the 
fibula  for.  about  the  middle  two-fourths  of  it5 
extent,  its  origin  being  internal  to  that  of  the 
Extensor  longus  digitornm;  it  also  arisas  from 
the  interosseous  membrane  to  a  similar  extent. 
The  fibres  poBs  downward,  and  terminate  in  a 
tendon  which  occupies  the  anterior  border  of  the 
muscle,  pa&ses  through  a  distinct  compartment  in 
the  horizontal  portion  of  the  annular  ligament, 
crosses  the  anterior  tibial  vessels  near  the  bend 
of  the  ankle,  and  is  inserted  into  the  bti.'»e  of  the 
la.^t  phalanx  of  the  great  toe.  Opposite  the  meta- 
tarso-phalangeal  articulation  the  tendon  gives  off 
a  thin  pndongation  on  each  side  which  covers  the 
surface  of  the  joint.  [This  tendon  also  can  be 
easily  perceived  at  the  ankle  and  on  the  dorsum 
of  the  toot  by  strongly  extending  the  groat  toe.] 

Kklatio.ns. — By  it3  anterior  border  with  the 
fascia  and  the  anterior  annular  ligament;  by  its 
posterior  fwrder  with  the  interosse<JUs  meuihnine, 
fibula,  tibia,  ankle-joint,  and  Extensor  brevis  digi- 
torum;  by  its  outer  side  with  the  Extensor  longus 
digitorum  above,  the  doi*salis  pedis  vessels  and  an- 
tcnor  tibial  nerve  below;  by  itt*  inner  side  with 
the  Tibiadis  anticus  and  the  anterior  tibial  veceels 
abyvc. 

The  Extensor  longns  digitorum  is  an  elon- 
gated, flattened,  semipenniform  muscle  situated  the 
most  cxlemaJljof  all  the  muscles  on  the  fore  part 
of  the  leg.     It  arises  from  the  outer  tuberosity  of 
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the  tibia,  from  tbe  upper  three-fourths  of  the  anterior  surfnce  of  the  shaft  of  the 
fihuliu  from  iKe  interofweouH  moiiihrane  and  dfep  surface  of  the  ffu*cia,  and  from 
the  uitenuu.seulur  septu  between  it  and  the  Tibiuh^  unticus  on  the  inner  and  the 
Peronei  on  the  outer  side.  The  tendon  enteif*  a  c»n»1  in  the  annuhir  ligament;  with 
the  Feroneus  tertius  divides  into  four  slijM^  which  run  across  the  dorsum  of  the  foot 
ai»d  are  inserted  into  tlie  second  and  tliird  plialan;;e.s  of  the  fntir  lesser  toes.  Tlie 
mode  in  wiiieh  the  ten(hm.*  are  inserted  is  the  following:  fhe  three  intuT  tendims 
opposite  the  uictHlarstj-phalunj^ual  articulation 
are  joined  on  their  outer  side  by  a  tendon  of 
the  Extensor  brevis  digitorum.  They  all  re- 
ceive a  fibrous  expansion  from  the  Interossei  and 
Lumbricales.  and  then  spread  out  into  a  broad 
a]K>ueurosi.s  which  covers  the  dorsal  surface  of 
tlie  first  phalanx  :  this  aiK>Deurosis  at  the  articu- 
lation of  the  first  with  the  second  phalanx  di- 
vides into  three  slips — a  middle  one.  which  is 
inserted  into  the  bJl^e  of  the  second  phalanx^ 
and  twu  lateral  slips,  which,  after  unitlu;^  on  the 
dorsal  surface  of  the  sec^md  pLalanx,  are  con- 
tinued onward,  to  be  inserted  into  the  base  of 
the  third.  rStan*Ung  on  one  foot  will  fthow  this 
tendon  well.] 

Helatioxs, — By  its  anterior  gui/ace  with 
the  fa.scia  and  the  annular  lijiament;  by  it$ 
ptigti-rior  BUffficf  with  tbe  fibula,  intertjsseous 
membrane,  ankle-joint,  and  Kx tensor  brevis 
digitorum;  by  its  tfiner  «/t/c  with  the  Tibialis 
anticus.  Extensor  proprius  pollicis,  and  ante- 
rior tibial  vessels  and  nerve;  hy  itn  f  niter  si Je  a  section  of  t»^ 
wuh  the  1  Vroneus  longus  and  brevis. 

The  Peroneus  tertius  is  a  jiart  of  the  Ex- 
tensor lonpis  di^riloruni,  and  inijrbl  be  described 
as  ilH  fifth  tendon.  The  fibres  belonging  to  this 
leiiikin  arise  from  the  lower  fourth  of  the  ante- 
rior surface  of  the  fibula,  from  the  lower  part 
of  the  interosseous  membrane,  and  from  an  in- 
tennuscular  septum  Leiween  it  and  tbe  Peroneus  brevis.  The  tendon,  after  paM^ing 
through  the  same  canal  in  the  annular  ligament  as  the  Extensor  longus  digitorum, 
is  inserted  into  the  dorsal  surface  of  tbe  base  of  the  metatarsal  bone  of  the  little  toe 
on  its  inner  side.     Tliis  muscle  is  sometime-s  wanting. 

Nerves. — These  muscles  are  supplied  by  the  anterior  tibial  nerve. 

Actions. — The  Tibialis  anticus  and  Peroneus  tertius  are  the  direct  flexors  of 
the  tarsus  upon  the  leg ;  the  former  muscle,  from  the  obli<|uity  in  the  direction  of 
it^  tendon,  raises  the  inner  border  of  the  foot  [as  in  talipes  vanis] :  and  the  latter, 
acting  with  the  Pei-oneus  brevis  and  longus.  liraws  the  outer  border  of  tbe  foot 
upward  and  the  sole  outward.  The  Extensor  longus  digitunnn  and  Extensor  pro- 
priu?  pollicis  extend  the  phalanges  of  the  toes,  andt  continuing  their  action,  flex  the 
tarsus  u|:x)n  the  leg.  Taking  their  fixed  fK)int  from  below  in  the  ei-ect  jiosture,  all 
these  muscles  serve  to  fix  the  bones  of  the  leg  in  the  perpendicular  position  and 
give  imrreascd  strength  to  the  aukle-joiut. 


a  u- 
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Diaateiion  (Fig.  337). — Make  a  vertical  incision  along  the  middle  line  of  the  bock  of  t)ie  leg 
firom  the  Invrer  ptirt  of  tin'  popliteal  space  to  the  heel,  ronnivtinp  it  U-Iow  by  u  tranHveree  incis- 
ion extending  lietwren  the  t^ro  malleoli ;  the  flap^  uf  integument  being  removed,  the  faHcia  and 
lauifGlet*  should  be  examined. 
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The  niiiHcIes  in  this  region  of  the  leg  are  subdividtni  into  two  layers,  auperfirial 

and  deep.      The  superficial  layer  constitutes  a 
^^^-  3n.  powerful  muscular   lua^s.  forming   the  calf  of 

V  ^  4.       iii'l  *^^  ^^^'     '^^^^^  lar^e  size  is  one  of  the  most 

characteristic*  features  of  the  muscular  appa- 
ratus in  man,  and  henrs  a  <iirect  (connection 
with  his  ordinary  attitude  and  mode  of  pro- 
gression. 

Supcrfici4zf  Lai/er. 
Gastrocnoniius.  Soleus.  Plantaris. 

The  Gastrocnemius  is  the  most  superficial 
muscle  and  forms  the  greater  part  of  the  calf. 
It.  arises  by  two  bends,  which  are  connected  to 
the  condyles  of  the  femur  by  two  strong  Hat 
tendons.  The  inner  head,  the  larger  and  a  lit- 
tle the  more  posterior,  arises  from  a  dt.'pre^sion 
at  the  upper  and  back  part  of  the  inner  con- 
dyle. The  outer  head  arises  from  the  upper 
and  hack  part  of  the  externa!  coiuiyle  immedi- 
fj,  ,  I  atcly  above  the  origin  of  the  Popliteu?.      Both 

,'///gi:;  '   (  heads  also  arise  by  a  few  tendinous  and  fleshy 

fibres  from  the  ridges  which  are  coi»tinued  up- 
ward  fi'oin    the   condyles   to   the   linea  aspeni. 
■  ff^  Each   tendon  spreads  out  into  an  aponeurosis, 

flK  which  covers  the  posterior  surface  of  that  |x»r- 

tion  of  the  muscle  to  which  it  belongs,  that 
covering  the  inner  head  being  longer  and 
thicker  than  the  outer.  From  the  anterior 
surface  of  these  tendinous  expansions  muscular 
fibres  are  given  off.  The  fibres  in  the  median 
line,  which  correspoml  to  tlie  accessory  portions 
of  llie  muscle  derive<l  fnun  the  biiiircations  of 
')  -  /  the  linen  aspera,  nnite  at  nn  angle  upon  n  me- 

/  f/  dian    tendinous   rap1i(^    below;    the    remaining 

fibres  converge  to  the  posterior  surfa*'e  of  an 
aponeurosis  which  covers  the  under  surface  of 
the  muscle,  and  this,  gradually  c<mtmcting, 
unites  with  the  tendon  of  the  Soleus  and  forms 
with  it  the  tendo  Achillis. 
i  2— |/#J[jl|jM^H  ft  Helatioxs. — By  its  tfitperficial  turfave  with 

mUm'^w^^^M  R     _     .  ^jjg  fascia  of  the  leg,  which  seyjarates  it  from  the 

external  saj>benous  vein  and  nerve ;  by  itf*  //#'*yi 
I       W  R//  \  nurfatw.  with  the  )>osterior  lijz:inient  of  the  kntn^ 

1        IF'^^i-  ^.;, ,  ■*/  \^^  ■'         joint,  tlie  Poplifeus,  Soleus,  Plantaris,  popliteal 

"       A?^  1  vessels,  and  internal  popliteal  nerve.     The  ten- 

don of  the  inner  head  correspimds  with  the  back 
part  of  the  inner  condyle,  from  which  it  is  sej>- 
anite<l  by  a  synovial  bursa  which  in  some  cases 
communicates  with  tlie  cavity  <)f  the  knee-joint. 
The  tendon  of  the  outer  head  contains  a  sesamoid  fibro-cartilage  (rarely  osseous) 
where  it  plays  over  the  corresponding  outer  condyle,  and  one  is  (vccasionally  found 
in  the  tendon  of  the  inner  head. 

The  Oafttrncnoiniu^  shnuM  he  diriiled  acroa*  just  l^elow  ita  origiu,  aad  turned  downward  in 
order  to  expOHc  the  uest  iuuhc1c«. 


Uiuclesof  the  Dttck  ofxhe  Leg,  auperfltitil 
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The  Soleus  \»  a  broad  flat  tnuBcle  situated  immtHliately  beneath  the  preceding. 
It  has  received  its  aaine  from  its  resemblance  in  shape  to  a  ?nle-fir*h.  It  arises  bj 
tendinous  fibres  from  the  back  part  of  the  head  of  the  fibula  and  from  the  upper 
thin!  of  the  posterior  surface  of  its  shaft,  from  the  oblique  line  of  tlie  tibia,  and 
fn»m  the  middle  tliird  of  its  internal  border;  some  fibres  also  arise  from  a  ten- 
dinous arch  i>hKe<l  between  the  tibial  and  fibular  ori^rins  of  the  muscle,  beneath 
which  the  posterior  tibial  vessels  and  nerve  pass.  The  fibres  ]^ss  backward  to  an 
a|>oneurosis  which  covers  the  ponterior  surface  of  the  muscle,  and  this,  ^nidually 
becoming  thicker  and  narrower,  joins  with  the  tendon  of  the  Gastrocnemius  and 
forms  with  it  the  tendo  Achillis. 

RELATloys. — By  its  superficial  giwface  with  tlie  Gastrocnemius  and  Plantaris ; 
by  its  dfep  snrfact'  with  the  Flexor  longus  digitorum.  Flexor  longus  poUicis.  Tibia- 
lis posticus,  and  posterior  tibial  vessels  and  nerve,  from  which  it  is  separated  by  the 
transvei'^e  inleruiuscidar  septum  or  deep  tninsverse  fascia  of  the  leg. 

The  Tendo  Achillis,  (he  common  tendon  of  the  Gatitrocuemius  and  Soleus,  is 
tlie  thickest  and  strongest  tendon  in  the  l>ody.  It  is  about  six  inches  in  length, 
and  fonueil  by  the  junction  of  the  aponeurosis  of  the  two  prece<ling  muscles.  It 
commences  about  the  middle  of  the  leg,  but  receives  fleshy  fibres  on  its  anterior 
surface  nearly  to  it.-^  lower  end.  Gradually  becouiing  cimtmcted  below,  it  is  insert<'*l 
into  the  lower  |»art  ff  the  posterior  f*urface  of  the  os  calcis,  a  synovial  bursa  [Fig. 
277,  p.  357]  being  interposed  betw4M?n  the  tendon  and  the  upper  ])an  of  the  tube- 
rosity. The  tendon  spreads  out  somewhat  at  its  lower  end,  so  that  its  narrowest 
part  is  usually  about  an  inch  and  a  half  above  \Xi^  insertion.  The  tendon  is  covered 
by  the  fascia  and  the  integument,  an<l  is  separated  from  the  deep  muscles  and  vessels 
by  a  considerable  interval  filled  up  with  areolar  and  adipose  tissue.  Alor»g  its  outer 
side,  but  superficial  to  it,  is  the  external  .*aphenous  vein.  [This  ten<lon  can  be  well 
stutlied  in  almost  any  |K>sition  of  the  leg:  st«nding  on  tip-toe  makes  it  most  tense 
an<l  jirominent.  It  is  made  concave  posteriorly  by  the  posterior  annular  ligament. 
The  model,  standing  on  tip-toe,  shows  both  the  large  muscles  of  the  calf,  so  tliat 
they  can  be  differentiated.  The  two  bellies  of  the  Gastrocnemius  can  be  distin- 
guished, and  their  difference  of  development  and  level  well  seen,  the  inner  one 
being  the  stouter  and  longer.  The  Soleus  shows  on  both  sides,  its  fibres  extending 
down  far  below  tlnise  of  the  (ia^troenemius.j 

The  Plemtaria  is  an  exti-emely  diminutive  mtiscle  placed  between  the  Gastro- 
cnemius and  Soleus,  and  remarkable  for  its  long  and  delicate  tendon.  It  arises 
from  the  lower  part  of  the  outer  bifurcation  of  the  linea  nspera  and  from  the  pos- 
terior ligament  of  the  knee-joint.  It  forms  a  small  fusifonn  belly  about  three  or 
four  inches  in  lengrh.  terminating  in  a  long  slender  tendon  which  crosses  obliipiely 
between  the  twi»  muscles  of  the  calf,  and,  running  along  the  inner  bonier  of  the 
tendo  Achillis,  is  inserted  with  it  into  the  posterior  part  of  the  os  calcis.  This 
muscle  is  occasionally  double,  and  is  sometimes  wanting.  Occ^onally.  its  tiMidon 
is  lost  in  the  internal  annular  ligament  or  in  the  fascia  of  the  leg. 

Nerves. — These  muscles  are  su}>plied  by  the  internal  popliteal  nerve. 

Actions, — The  muscles  of  the  calf  p<:»ssess  great  j>ower,  and  are  constantly 
called  into  use  in  standing,  walking,  dancing,  and  leaping;  hence  the  large  size 
they  usually  present.  In  walking,  these  muscles  draw  |>owerfully  uj>on  the  os  calcis. 
niising  the  heel,  and  with  it  the  entire  body,  from  The  ground  ;  the  body  being  thus 
supported  on  the  raised  foot,  the  opf>osite  limb  can  be  carrietl  forward.  In  stand- 
ing, the  Soleus,  taking  its  fixed  point  from  below,  steadies  the  leg  upon  the  foot 
and  prevents  the  body  from  falling  forward,  to  which  there  is  a  constant  tendency 
from  the  superincumbent  weight.  The  Gastrocnemius,  acting  from  below,  serves  to 
flex  the  femur  ujion  the  tibia,  assisted  by  the  Popliteus.  The  Plantaris  is  the  rudi- 
ment of  u  large  muscle  which  exists  in  some  of  the  lower  animals  and  serv«38  as  a 
tensor  of  the  plantar  fascia. 
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Deep  Layer. 

Popliteus.  Flexor  longu»  <ligitorum. 

Flexor  longus  pollicis.  Tibialis  |>ostirtis. 

DtAseilion. — J  Vtaoh  the  8olcui*  from  Ux  iittnchnient  to  the  fihula 
•ml  tibia,  and  turn  it  downwnrd,  wht^o  the  d>i»|>  hiyer  of  miiecio^  is 
expo&od,  (WvitinI  \>y  the  <lorp  iransvorH**  fitrw-ia  of  the  leg. 

The  Deep  Tranflvers©  Fascia  of  the  leg  is  a  broad, 
transverne,  intermuscular  septum  interponed  hotwoon  the 
superfifiu!  and  deep  uiusole,**  in  the  pt>8terior  tihin-fihular 
region.  On  each  side  it  is  cennecteil  to  the  margins  of  the 
tibia  and  fibula.  Above,  where  it  covern  the  PopIiteu.s,  it 
is  tliick  and  dense,  and  receives  an  expansion  from  the 
tendon  4)f  the  Semimembranosus  ;  it  is  thinner  in  liie  mid- 
dle of  the  leg ;  but  below,  where  it  cover**  the  tendons  pass- 
ing behind  the  malleoli,  it  is  thickened.  It  is  continued 
onward  in  the  interval  between  the  ankle  and  the  heel, 
where  it  elvers  the  vewels,  and  is  blended  with  the  inter- 
nal annular  ligament. 

ThisS  fa.'^ciii  shoulj  now  bt*  reraovwl,  ouinmvnt.'ing  from  below 
opi^K^isit**  the  teiKJoiiK.  und  detuvhiug  it  from  Uie  iuubcIok  iu  the 
direction  of  their  tihrcs. 

The  Popliteus  is  a  thin.,  Ihit,  triangular  muscle 
which  forms  part  of  the  floor  of  the  poplitejvl  space, 
and  is  covered!  by  a  tendinous  expansion  derive*!  from 
the  Semimembranosus  muscle.  It  arincs  by  a  strong 
fbii  tendon  iibout  an  inch  in  length  fnun  a  deep  depres- 
sion un  the  outer  side  of  the  external  con<iylc  of  the 
femur  and  from  the  posterior  ligiunent  of  the  knee-Joint^ 
and  is  inserted  into  the  inner  two-thirds  of  the  triangu- 
lar surface  above  the  oblique  line  on  the  i)osterior  sur- 
face of  the  shaft  of  the  tibia,  and  into  the  tendinous 
expansion  covering  the  surface  of  the  muscle.  The 
tendon  of  the  muscle  is  cnvere*!  by  that  of  the  Biceps 
and  the  external  lateral  ligament  of  the  knee-joint ;  it 
grooves  the  outer  surface  of  the  external  semilunar 
cartilage,  and  is  invested  by  the  synovial  membrane 
of  the  knee-joint. 

Relations. — By  its  ^upfrfimitl  tiurface  with  the 
fasi'ia  above  mentioned,  which  separates  it  from  the 
Gastrocnemius.  Plantaris,  jMiplileal  vessels,  and  inter- 
nal popliteal  nerve;  by  its  deep  nurfncc  with  the 
Buperiur  tibio-fibuhir  articulation  and  back  of  the 
tibia. 

The  Plexor  lonerus  poUicis  is  situated  on  the 
fibular  side  of  the  leg,  and  is  the  most  superficial 
and  largest  of  the  three  next  muscles.  It  arises 
from  the  lower  two-thirds  of  the  posterior  surface  of 
the  shaft  of  the  fibula,  with  the  exception  of  an  inch 
at  its  lowest  part;  from  the  lower  part  of  the  inter- 
osseous membrane;  from  an  intermuscular  septum  be- 
tween it  and  the  Penmci  externally ;  and  from  the 
fascia  covering  the  Tibialis  |>osticus.  The  fibres  pa.S8 
obliquely  downward  and  backward,  and  terminate  round 
a  tendon  which  occupies  nearly  the  whole  letigth  of  the 
posterior  surface  of  the  muscle.  This  tendon  parses 
ihmugh  a  groove  on  the  jjosterior  surface  of  the  tibia  external  to  that  for  the  Tibl- 
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nlis  posticus  aiul  Flexor  longus  digitorum;  it  then  passes  through  Hnolher  groove 
on  the  posterior  mirface  of  the  astragalus,  and  along  a  thinl  ^HMive,  henoath  the 
lesser  proeofts  of  the  ojt  eulcis,  into  the  ^olc  of  the  foot,  whore  it  runs  forward  hc- 
tween  the  two  hea<is  of  the  Flexor  hrevis  ptdlieiH,  and  is  inserted  into  the  base  of 
the  last  phalanx  nf  the  great  toe.  The  grooves  in  the  a>:tragalus  and  os  calcis  whirh 
Contain  the  tendon  of  the  muscle  are  converted  hy  tendinous  fihrc*s  into  distinct 
canals  lined  bv  synovial  membrane ;  and  as  the  tendon  croa^es  the  aole  of  the  foot 
it  is  connected  to  the  c<m)nion  flexor  by  u  tendinous  slip. 

Relations. — By  its  iftiperjieial  surface  with  the  Soleus  and  tendo  AchilliA,  fmui 
which  it  is  separated  by  the  deep  transverse  fascia:  by  its  deep  nurfact'  with  the 
fibula.  Tibialis  posticus,  the  |>eroneal  vessels,  the  lower  part  of  the  interosseous 
menihrane,  and  the  ankle-joint;  bv  \\s  tnttrr  fion/cr  with  the  Perooei ;  hy  its  inner 
border  witfi  the  Tibialis  posticus  and  posterior  tibial  vessels  and  nerves. 

The  Flexor  longiis  digitonim  {pcrforaus)  is  situated  on  the  tibial  side  of  the  leg. 
At  its  origin  it  is  thin  and  poinletU  but  gradually  increases  in  size  as  it  descends. 
It  arises  from  the  posterior  surface  of  the  j*haft  of  the  tibia,  inimediately  below  the 
oblinue  line,  to  wirliin  three  inches  of  its  extremity  internal  to  the  tibial  origin  of 
the  Tibialis  posticus:  some  fibres  also  arise  from  the  intermuscular  s-eptum  bL'lween 
it  and  the  Tibialis  jjosticus.  The  fibres  terminate  in  a  tendon  wliich  runs  nearly 
the  whole  length  of  the  posterior  surface  of  the  muscle.  This  tendon  [lasscs,  behind 
the  maUeolus,  in  a  gix)ove  common  to  it  and  the  Tibialis  posticus,  but  separated  from 
the  latter  by  a  fibrous  septum,  each  tendon  being  container!  in  a  sjMTial  sheath  lined 
by  a  separate  synovial  nienibnine.  It  then  jpasses  oblifjuely  forward  and  outward 
beneatli  the  arch  ttf  the  os  calcis  into  the  sole  of  the  foot  (Fig.  o44,  p,  41^1),  where, 
crossing  superficial  to  the  tendon  of  the  Flexor  longns  pollicis.'  to  which  it  is  con- 
nected by  a  sti-ong  tendinous  slip,  it  becomes  ex|)Anded.  is  joine<l  by  the  Flexor 
aecessoriua,  and  finally  ilivides  into  four  tendons,  which  are  inserted  into  the  bases 
of  the  last  phalanges  of  the  four  lcsi*er  toes,  each  tendon  passing  through  a  fissure  in 
the  tendon  of  the  Flexor  brevis  digitorura  opposite  the  middle  of  the  fiist  phalanges. 

Uklations. — //(  tilt'  /tv/,  by  it^  ttttpt  rji^-ia I  surfafr, -whli  the  Solcus  and  the  pos- 
terior tibial  vessels  and  nerve,  from  which  it  is  se|>aratcd  by  the  deep  transverse 
fu.seia  :  by  itf^  drt^p  nurfnre  with  the  tibia  and  Tibialis  posticus.  ///  thf/oot  it  is 
irovei-e»l  by  the  Abductor  pollicis  and  Flexor  brevis  digitorum,  and  crosses  super- 
ficial to  the  Flexor  longus  pollicis. 

The  Tibialis  posticuB  lies  between  the  two  preceding  muscles,  and  is  the  most 
deeply  seatetl  of  all  the  muscles  in  the  leg.  It  commences  above  hy  two  pointed 
processes  sepunitetl  by  an  angular  interval,  thmugh  which  the  anterior  tibial  vessels 
paffs  forward  to  the  front  of  the  leg.  It  arises  from  the  whole  of  the  posterior  sur- 
taee  of  the  interosseous  membnine,  excepting  its  lowest  part ;  from  the  posterior  Rur- 
fiice  of  the  shaft  of  the  tibia,  external  to  the  Flexor  longus  digitorum.  between  the 
commencement  of  the  oblif|ue  line  above  and  the  middle  of  the  external  border  of 
the  bone  below  ;  and  from  the  ujiper  two-thirds  of  the  internal  surface  of  the  fibula; 
8on»e  fibres  als«i  arise  from  the  deep  transverse  fai*cia  and  fi"om  the  intermuscular 
septa  separating  it  from  the  adjacent  mustdes  on  each  side.  This  muscle,  in  the 
lower  fourth  of  the  leg,  pas.ses  in  front  of  the  Flexor  longus  digitorum.  terminates 
in  a  tendon  which  piisses  through  a  groove  behind  the  inner  uudkvlus  with  the  ten- 
don of  that  muscle,  but  enclosed  in  a  separate  sheath  :  it  then  passes  through  another 
sheath  over  the  internal  lateral  ligament  and  beneath  the  inferior  calcaneo-scaphoid 
ligjLUient,  and  is  inserttnl  into  the  tuberosity  of  the  scaphoid  and  internal  cuneiform 
bones.  The  tendon  of  this  muscle  contains  a  sesanmid  bone  near  its  insertion,  and 
gives  off  fibrous  expansions,  one  of  which  passes  backward  to  the  susteutucuhnu  tali 
of  the  OS  calcis,  oUiers  outward  to  the  middle  and  external  cuneiform  an*!  cuboid, 
and  some  forward  to  the  bases  of  the  second,  third,  and  fourth  metatarsal  bones 
(Fig.  34t>.  p.  4i*:2).  [The  tendon  of  this  muscle  can  be  felt  just  above  its  insertion 
on  strongly  inverting  the  foot,  especially  if  it  be  resisted.] 

Relations. — Hy  its  superfirhl  mrfurt'  with  the  Soleus  and  Flexor  longus  digi- 

'  That  ii,  in  order  ofdiatiection  of  the  sole  of  the  foot. 
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torum,  the  posterior  tibial  vessels  and  nerve,  and  the  peroneal  vessels,  from  which 
it  is  separated  by  the  ileep  tmnsvorxe  fascia;  by  its  deep  turfaee  with  the  inters 
osseous  tig]uiient.  tht*  tibia,  tibiila,  iind  ankle-joint. 

Nerves. — The  Popliteu**  is  supplied  by  the  internal  popliteal  nerve;  the  remain- 
ing muscks  of  this  p-oup  by  the  posterior  tibial  nerve. 

AcTl(^. — The  Popliteu.s  assists  in  flexin^r  the  leg  upon  the  thigh  ;  when  the  leg 
is  flexed  it  will  rotate  the  lihia  inward.  The  Tibialis  posticus  is  a  ilirect  extonsor 
of  the  tarsus  upon  the  leg;  iu^ting  in  conjunction  with  the  Tibialis  unticus,  ii  turns 
the  sole  of  the  foot  inward  [as  in  talipes  varus],  antagonizing  the  Peroneus  longus, 
which  turns  if  outward.  Ibe  Flexor  longus  digitonim  and  Flexor  longus  pollicis 
are  the  direct  flexors  of  the  phalanges,  and,  continuing  their  action,  extend  the  foot 
upon  the  log:  they  assist  the  Gastrocnemius  and  Solens  in  extending  the  fixit.  us  in 
the  act  of  walking  or  in  standing  on  tiptoe.  In  consequence  of  the  ol>li(jue  dir*H:tion 
of  the  tendon  of  the  long  flexor  the  toes  wotdd  be  drawn  inward  were  it  not  for  the 
Flexor  accessorius  muscle,  which  is  inserted  into  tlie  outer  side  of  its  tendon  and 
draws  it  to  the  middle  line  of  the  foot  during  its  action.  Taking  their  fixer!  point 
from  the  foot^  these  muscles  serve  to  maintain  the  upright  pasture  by  steadying  the 
tibia  and  fibula  perpendicularly  ufK)n  the  ankle-joint.  They  als<^  serve  to  raise  these 
bones  from  the  oblique  |)osition  they  assume  in  the  stooping  posture. 

i  Fibular  Region  [Figs.  329,  342,  345  and  278.  p  :i59] 

Peroneus  longus.  Peroneus  brevis. 

DhsecUon. — Theso  tnuttcles  are  readily  ox|iose<i  by  removing  the  fu^cia  covering  their  Burfaco, 
from  below  upwani,  in  the  lino  of  direction  of  thoir  fibres. 

The  Peroneus  longus  is  situated  at  the  upper  part  of  the  outer  side  of  the  leg, 
and  is  the  more  superficial  of  the  two  muscles.  It  arises  fmin  the  head  and  upper 
two-thirds  of  the  outer  surface  of  the  shaft  of  the  fibula,  from  tlie  deep  surface  of  the 
fascia,  and  from  tlie  inieruiuscular  septa  between  it  and  the  muscles  on  the  front  and 
tiiose  on  tiie  back  of  the  leg.  It  tenuinates  in  a  long  tendon  which  passes  behind 
the  outer  malleolus  in  a  groove  common  to  it  and  the  Peroneus  brevis,  the  gn"»ove 
being  converted  into  a  canal  by  a  fibrous  band  and  the  tendons  invested  by  a  cnm- 
mon  synovial  membnine:  it  is  then  reflated  obli(|uely  forward  across  ine  outer 
side  of  the  os  calcis,  being  contained  in  a  separate  fibrous  sheath  lined  by  a  pro- 
longation of  the  synovial  membrane  from  that  which  Hues  the  groove  behind  the 
malleolus.  Having  rcache<l  the  outer  side  of  the  cuboid  bone,  it  runs  in  a  groiive 
on  the  under  surface  of  that  bone,  which  is  converted  into  a  *'annl  by  the  long  caU 
traueo-cuboid  ligament,  and  is  liue<l  by  a  synovial  membniue:  the  tendon  then  crosses 
obli(|uely  the  sole  of  the  foot,  and  is  insi-rted  into  the  otiier  side  of  the  base  <»f  the 
metatarsal  bone  of  the  great  toe  and  the  internal  cuneiform  bone.  Occasionally  it 
sends  a  slip  to  the  base  of  the  second  metatarsal  bone.  The  tendon  changes  its 
direction  at  two  jmintn :  first,  behind  the  external  mallefdus:  secondly,  on  the  outer 
side  of  the  cuboid  bone:  in  both  of  these  situutit>us  the  tendon  is  thickened,  and  in 
the  latter  a  sesamoid  bone  is  usually  developed  in  its  substance,  [v^^tanding  on  one 
leg,  the  tendon  (tf  this  muscle  can  be  seen  springing  into  strong  relief  at  the  ankle 
as  the  model  strives  to  maintjiin  his  equilihrinm  and  bold  the  leg  in  [Kisition  over 
the  foot.     Its  action  in  evcrsii)n  of  the  foot-sole  can  be  especially  well  upprei'iated.] 

JIklations. — By  it*  superficial  surface  with  the  fascia  and  integument :  by  its 
dftep  surface  with  the  fibula  and  Peroneus  brevis,  os  calcis,  and  cuboid  bone:  by 
its  anterior  border  with  an  intermuscular  septum  which  intervenes  between  it  and  the 
Extensor  longus  digitorum  :  by  its  pustenor  harder  witli  an  intermuscular  septum 
which  separates  it  from  the  Soleus  above  and  the  Flexor  longus  jxdlicis  below. 

The  Peroneus  brevis  lies  beneath  the  Peroneus  longus.  and  is  shorter  and  smaller 
than  it.  It  arises  from  the  lower  two-thirds  of  the  external  surface  of  the  shaft  of 
the  fibula,  internal  to  the  Perfmeus  longus,  and  from  the  intennuscular  septa  sepa- 
rating it  fnmi  the  adjacent  muscles  on  the  front  and  back  part  of  the  leg.    The  fibres 
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paes  vertically  downward  and  terminate  in  a  tendon  whicli  nin?  in  frf>nt  of  that  of 
the  preceding  muscle  through  the  same  groove,  behind  the  extcn)»l  malleolus,  being 
contained  in  the  same  fibrous  sheath  and  lubncated  by  the  same  sviioviiil  membrane; 
it  then  passes  through  a  separate  sheath  on  the  outer  side  of  the  os  calcit^  above  that 
for  the  tendon  of  the  Peroneus  longus,  and  is  finally  inAerted  into  the  dor8al  surface 
of  the  base  of  the  metatarsal  bone  of  the  little  Uw  on  it,s  outer  siidc. 

Relations. — By  its  superfirml  »itrf(tce  with  the  Peroneus  longus  and  the  fascia 
of  the  leg  and  foot;  by  its  drep  surfaa*  with  the  fibula  and  outer  side  of  the 
OS  calcis. 

Nerves. — The  Peroneus  longus  and  Hrevis  are  supplied  by  the  uiusculo-cuta- 
neous  branch  of  the  external  {H)pliiea1  nerve. 

ACTION'S. — The  Peroneus  longu.s*  and  brovis  extend  tlie  fmit  upim  the  leg  in  con- 
junction with  the  Tibialis  posticus,  antagonizing  the  Tibialis  anticus  and  Peroneus 
tertius,  which  are  flexoi*s  of  the  foot.  The  Peroneup  longus  also  everts  the  sole  of 
the  foot :  hence  the  extreme  eversion  occasionally  obwrved  in  fracture  of  the  lower 
end  of  the  fibula,  where  that  bone  oifei*g  no  resistance  to  the  action  of  this  tnuscle. 
Taking  their  fixed  point  below,  the  Peronei  serve  to  ste&dy  the  leg  upon  the  foot. 
This  is  especially  the  case  in  standing  upon  one  leg.  when  the  tendency  of  the 
superincumbent  weight  is  to  throw  the  leg  inward :  the  Peroneus  longus  overcomes 
this  tendency  by  drawing  on  the  outer  side  of  the  leg,  and  thus  maintains  the  |^r- 
pendicular  direction  of  the  limb. 

Surgical  Anatomy. — The  i*tuflent  should  now  consider  th*^  jiositifm  of  th(^  t^'ndons  ol  the 
variniiH  ihuscIps  of  the  Irg.  tlieir  rehition  with  the  nnkle-joitit  and  Hurroundinp  blc»o»l-vc«MeU.  iind 
eMK'cinllv  their  lu-tion  upnn  the  foot,  n«  their  rifiiditT  iind  eontrnetion  giv*'  ripe  xo  one  or  rtther 
01  the  kmdn  of  deformitv  kiiowu  u.*»  rlnhffud.  The  mofit  Himph'  mid  eoinuion  dcfonuitv,  and 
one  that  is  rarely  if  ever  eun;;enilul,  is  tne  iiilipm  rtfuhnix,  tin*  hrel  l»oin;;  rni&ed  hv  njiidity 
and  eontnu-tion  of  the  (YUMtnK-ni'iiiiiiH  niiiM-le,  und  the  patient  wulkinu  u|H>n  the  hull  of  the  f(Mtt. 
In  the  talipf-g  lujnis  the  foot  is  forcihly  lulductod  and  tin?  inner  side  of  the  wjle  raisiHi,  j^oinetiiuen 
to  tt  T\f^ht  angle  with  the  ground,  bv  the  Oi'tiou  of  the  Tibialis  nnticus  hpiI  pot»tieUH.  In  the 
talififg  vahjHS  the  onti^redge  of  the  loot  is  raided  hy  the  Peronei  niu.Kclf>s,  and  the  patient  wAlkA 
on  the  inner  ankle.  In  the  tnU^en  cali'tmeua  the  toes  are  raised  hy  the  Extensor  niUMrles,  the 
heel  id  depret*se<l,  and  the  patient  walkt^  upon  it.  Other  varieties  of  defomiiiy  are  met  with.  a« 
the  tntipra  ^jpttnthrantv,  rquiiuf-ciiltjiiv,  and  cafraueo-ntlf/ujij  whose  naiuen  »}utfieientl_v  indicate 
their  nature.  Of  thej*e,  the  talipen  e«^uiuo-varu^  is  the  niniit  common  eongeniUil  form  :  th«  heel 
ii*  ruiwd  hy  the  tendo  Achillis,  the  inner  liortler  of  the  foot  drawn  upward  hy  the  Tihiolin  anti- 
CUR.  the  anti'rior  twivthird^  twistwi  inward  h\  the  Tihialin  po«tieu«.  und  the  nn-h  inereuHwl  hy 
the  contnu-tinn  of  the  plantar  fuM-'ia.  .h<»  tJiat  the  pntient  walki*  on  the  middle  of  the  outer  honier 
of  the  foot.  Kaeh  of  these  deformities  may  lie  sueeesflfully  relieved  (after  other  remedies  fail)  hy 
dinnifyn  of  the  onpoeinp  tendons  and  faf^cia :  by  thi^  means  the  foot  repaint"  it*;  nniper  po!>ition 
and  tlie  tendons  lieul  hy  tiie  organization  of  lyuiph  thrown  out  Ix'tween  the  divitltHl  ends.  The 
operation  is  eiisity  fMrfornieil  hy  imtiinj;  the  eontraoted  tendon  uinm  the  stretch,  and  dividing  it 
by  means  of  a  narrow  shurf>-[M:>intiid  knife  inserted  between  it  and  tUa  skin. 


Mdbolhs  and  Fasoub  of  the  Foot. 

The  fibmuB  hands  whieh  hind  down  the  tendons  in  (Vont  of  and  behind  the  ankle  in  their 
passage  to  the  foot  should  now  W*  examined;  thev  are  toruied  tlie  annnlar  fuffiwai/ii,  and  uro 
three  in  numl>er — anterior,  internal,  and  external. 

Tlie  Anterior  Annular  Ligrament  consists  of  a  Kuperi<u-  or  vertical  |K>rtioti. 
which  binds  down  the  extensor  tensions  as  they  descend  ou  the  front  of  the  tibiii 
and  fibula:  and  an  inferior  or  horizontal  portion,  which  retains  them  in  connection 
with  the  tarsus,  the  two  |)ortions  being  connected  by  a  thin  intorveninf;  layer  of 
fascia.  The  vertical  |Mirtioii  i.**  attached  externally  to  the  lo^*er  end  of  the  fibula, 
internally  to  the  tibia,  and  above  i»  continuous*  with  the  fascia  of  the  leg;  it  con- 
tuin-s  only  one  .synovial  :*hpnth,  for  the  tend»>ii  of  the  Tibialis  anticus,  the  other 
tendons,  and  the  anterior  tibial  vessel  and  nerve  p4i.»*«ing  ben(*aih  it,  but  without 
any  distinct  sheath.  The  horir.oninl  portion  is  iittaehed  externally  to  the  upper 
surface  of  the  os  calcLs,  in  front  of  the  depression  for  the  interosseous  li^inent ; 
it  poises  inward,  forming  a  strong  band,  which  encloses  the  Peroneus  tertius  and 
Extensor  longus  digitorum,  which  are  cctntained  in  a  single  synovial  sheatli,  and 
then  divides  into  two  limbs,  of  which  the  upper  is  inserted  into  the  intenial  malle- 
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oltis,  passing  over  the  ExtensDr  proprius  pollicis  and  vasaclft  and  nerve,  but  enclo»- 
inj;  the  Tibialis  lUiticuH  by  a  splitting  ot"  its  ftlu'c*.  The  lower  limb  is  inserted  into 
the  plantar  fascia  on  ihe  inner  side  of  the  foot,  ;ind  passes  over  both  the  tendon  of 
the  Extensor  proprius  pollicis  and  Tibialis  anticus  and  als<;>  the  vessels  and  nervr. 
The  tendons  contained  in  the  horizontal  portion  of  the  ligament  are  enclosed  by 
separate  synovial  sheaths. 

The  Internal  Annular  Li^ment  is  a  strong  fibrous  band  winch  extends  fnmi 
the  inner  miilUsiliis  above  to  the  internal  margin  of  the  os  calcis  below,  converting 
a  series  of  bony  grooves  in  this  situation  into  osseo-fihrous  canals  for  the  passage 
of  the  tendons  of  the  Flexor  muscles  and  vessels  into  the  sole  of  the  foot.  It  is 
continuous  above  with  the  deep  fiiscia  of  the  leg,  l»elow  with  the  plantar  fascia  and 
the  fibres  of  origin  of  the  Aiiductor  jx>llicis  muscle.  The  three  canals  which  it 
forms  transmit  from  within  outward,  fii-si,  the  tendon  of  the  Tibialis  posticus;  sec- 
ond, the  tendon  of  the  Flexor  longus  iligitoruin:  ihen  the  |>osterior  tibial  vessels 
and  nerve,  which  run  through  a  hroad  space  heneurh  the  ligament;  lastly,  in  a 
canal  fonned  partly  by  the  astragalus,  the  tendon  of  the  Flexor  longua  pollicis. 
Each  of  these  canals  i«  lined  by  a  separate  synovial  merabi*ane. 

The  External  Annxilar  Lig'ament  extends  from  the  extremity  of  the  onter  mal- 
leolus to  the  outer  surface  of  the  os  calcis:  it  binils  down  the  tendons  of  the  [*eronei 
muscles  in  their  passage  beneath  the  outer  ankle.  The  tw^o  tendons  are  ench^se«i  in 
one  synovial  sac. 

DiAntH^titm  of  ihe  S'Jf  of  the  Font. — The  fwtt  should  N'  placwl  on  n  hi^b  block  with  tho  poIa 
uppvrmoMt,  and  firmly  !«CH:ur>.*d  in  tliat  position.  Carry  iin  inoi^lon  rt)uu<l  (lie  ht'el  an<l  nlon^  tlin 
inner  and  outer  Umler:*  of  llm  ftK>t  to  th«  gr^nt  anil  littlo  U^'a.  Thi?  incision  ^houUl  divi'l**  tit** 
uitt*<;ument  un<l  thick  laver  of  granular  fat  lx>ueatli  until  iiw  fuMcia  is  vlMihle;  thu  skin  and  i'ut 
should  then  be  removed  from  the  fancia  in  a  dinH'tion  from  iM^htnd  forwArd,  as  seen  in  Ftg.  337. 

The  Plantar  Pascla»  the  densest  of  all  the  fibrous  membnines,  is  of  great 
strength,  and  coll^ist,s  of  dense  (Kjarly-white  glislening  librcs,  di.s|H)sed.  for  the 
most  part,  h>ngitudiually :    it  is  divided  into  a  cential  ar»d  two  lateral  portions. 

The  cfiitral  portout,  the  thickest,  is  narrow  behirvd  and  attached  to  the  inner 
tubercle  of  the  os  ailcis,  Iwhind  the  origin  of  the  Flexor  brevis  digitonim,  and. 
becoming  broader  and  thinner  in  front,  divides  near  the  heads  of  the  metatarsal 
lumes  into  five  pnjcesses,  one  for  each  of  the  toes.  Each  of  these  processes  divides 
opposite  the  metatai-so-phahmgcal  articubiiion  into  two  slip,  which  embrace  the 
sides  of  the  flexor  tendons  of  the  toes,  and  Idends  with  the  sheaths  of  the  tendoms 
and  laterally  with  the  transverse  mct4itai*sal  ligament,  thus  forming  a  series  of  arehesi 
thn)ugh  whicii  the  tendons  of  the  short  and  long  flexors  pass  to  the  toes.  The  inter- 
vals left  between  the  five  processes  allow  the  digital  vi'ssels  and  nerves  and  the  ten- 
dons of  tlie  Lumbricalcs  muscles  to  become  superficial.  At  the  jKiint  of  division  of 
the  fascia  into  pr*occsses  and  slips  nume7v»us  iransvcrse  fibres  are  sui>enidded,  which 
serve  to  increase  the  strength  of  the  fa.scia  at  this  |mrr  by  binding  the  processes 
together  and  connecting  them  with  the  integument.  The  centnil  [Kirtitm  of  the 
plantar  fa.scia  is  continuous  with  the  lateral  {xirtions  at  each  side,  and  sends  upward 
into  the  foot,  at  their  j>oiut  of  junction,  two  strong  vertical  int*rmus<'ular  s*,*pta, 
broader  in  front  tJian  behind,  whicli  sepantte  the  middle  from  the  external  and  inter- 
nal plantar  group  of  muj^cles:  fmm  the.se.  again,  thinner  tninsverse  septa,  are  dcrivwi, 
which  .separate  the  various  layei*s  of  muscles  in  this  rcgi«ui.  The  up|>er  surface  of 
thi?«  fascia  gives  attachment  behind  to  the  Flexor  brevis  digitorum  muscle. 

The  laUtal  portioim  of  the  plantar  fascia  are  thinner  than  the  central  piece  and 
cover  the  sides  of  the  foot. 

The  oHit^r  portion  covers  the  under  surface  of  the  Abductor  minimi  digiti ;  it  is 
thick  behind,  thin  in  front,  and  extends  from  the  os  calcis  fu'ward  to  the  base  of 
the  fifth  metatjtrxal  bone,  into  the  outer  side  of  which  it  is  attached  ;  it  is  continu- 
ous internally  with  the  middle  portion  of  the  plantar  fascia,  and  externall}'  with  the 
dorsal  fascia. 

The  Inner  portion  is  very  thin,  and  covers  the  Abductor  pollicis  muscle;  it  is 
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attached  behind  to  the  internal  annular  ligament,  and  is  continuous  around  the  side 
of  the  foot  with  the  dorsal  fascia,  and  externally  with  the  middle  portion  of  the 
plantar  fascia. 

MUBCLBS  or  THE   PoOT. 

These  are  found  in  two  regions:  1,  On  the  dorsum ;  2,  on  the  plantar  surface, 

1.  Dorsal  REtaox. 
Extensor  brevis  disitoriim. 

The  Fascia  on  the  dorsum  of  the  foot  is  a  thin  memhranous  la3*er,  continuous 
ahove  with  the  anterior  margin  of  the  annular  ligament :  it  becomes  gradually  lost 
opponite  the  head?*  of  the  metatarsal  bones,  and  on  each  nido  blends  with  the  lateral 
|K)nion  of  the  pliinrar  fascia ;  it  forma  fi  sheath  for  the  teniions  placed  on  the  dor- 
sum of  the  foot.  On  the  removal  of  this  fascia  the  muscles  and  tendons  of  the 
dorsal  region   of  the  foot  are  exposed. 

The  Extensor  brevia  digitonun  (Fig.  340")  is  a  br(>ad  thin  muscle  which  arises 
from  the  outer  side  of  the  ms  rah-is,  in  front  of  the  grotive  for  the  Peroneus  hrevis; 
from  the  external  culcuneo-ustrngaloid  ligament;  and  from  the  hoii/ontal  portion 
of  the  anterior  annular  ligament.  It  ptusses  oblii|ucly  across  the  dorsum  of  the 
foot,  and  terminates  in  four  tendons.  The  innermost,  which  is  the  largej^t,  is 
inserted  into  the  first  phalanx  of  the  great  toe,  crossing  the  dorsalis  pe«Iis  artery: 
the  other  three,  into  the  outer  sides  of  the  long  extensor  tendons  of  the  second, 
third,  and  fourth  toes. 

Relations. — By  its  auptriirial  aurfoce  with  the  fascia  of  the  foot,  the  tendons 
of  the  Extensor  longiis  digititrum  Mnd  Extens<»r  proprius  pdlicis;  by  its  lUep  tfut' 
fare  with  the  tarsal  and  metatarsal  bones  and  the  Dorsal  intcrossei  musclus. 

Nkrves. — It  is  supplied  by  the  anterior  tibial  nerve. 

Actions. — The  Extensor  brevis  digitorum  is  an  aceessory  to  the  long  Extensor, 
extending  the  phalanges  of  the  four  inner  toes,  but  acting  only  on  the  first  phalanx 
of  the  great  toe.  The  oblitpiity  of  its  direction  counteracts  the  oblique  movement 
given  lu  the  toes  by  the  lonj;  Extensor,  so  that,  both  muscles  acting  together,  the 
toes  are  evenly  extended.  [Its  tendons  can  be  .M<»en  and  felt  on  extending  the  toes 
strongly.] 

2.  Plantak  Region. 

The  muscles  in  the  plantar  region  of  the  foot  may  be  dividetl  into  three  groups, 
in  a  similar  uuinuer  t<i  lliose  in  the  hand.  Those  of  the  internal  ])lantur  regitm  are 
connected  witlt  the  givat  toe,  and  eorres|.Hmd  with  those  of  the  thumb  ;  those  of  the 
external  plantar  region  are  connected  with  tijc  little  toe,  and  correspond  with  those 
of  the  little  finger;  and  those  of  the  middle  plantar  region  are  ronnected  with  the 
tendorw  intervening  between  the  two  former  grou|K^.  IJut  in  order  to  faeiliijite  the 
dissection  of  these  muscles  it  will  be  found  more  convenient  to  divide  them  into 
four  layers,  as  they  present  themselves,  in  the  order  in  which  they  are  successively 
exposeil. 

First  Layer. 

Abductor  poHieis.  Flexor  brevis  digitorum. 

Abductor  minimi  digiti. 

Dijisertion. — Remove  tho  fapcia  oti  the  inner  and  outer  side*  of  the  foot,  commencing  ia  front 
over  the  tendon^i  and  pnH*f<Mlinj;  biukwiml.  Tht>  rcntm!  portion  ^hould  l>e  divided  trunavernely 
in  the  middl«^  of  tlip  foot,  nnd  th*'  two  tlupi*  diBsecteil  forward  and  Imckwnrd. 

The  Abductor  poUicis  lies  along  the  inner  border  of  the  foot.  It  arises  from 
tlie  inner  tubercle  on  the  under  surfaee  of  the  os  calcis,  from  t!»e  internal  annular 
ligament,  from  the  plantar  fascia,  and  from  the  intermuscular  septum  betweeit  it 
and  the  Flexor  brevis  digitorum.     The  fibres  terminate  in  a  tendon  which  is  inserted, 
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lugether  with  the  innermost  tendon  of  the  Flexor  hrevis  pollirLs  into  the  inner  side 
of  the  base  of  the  first  phahiii.x  nf  the  great  tiie. 

Relatioas. — By  it.s  mpvrficitil  surface  with  the  plantar  fascia;  bv  it8  then  nur- 

farr  witli  the  Flexor  brevis  poUiciH,  the  Flexor 
Ri'cessorius,  and  the  tendons  of  the  Flexor  lon- 
:us  di^itonim  and  Flexor  lon^ns  [wdlicis,  the 
'ibialis  unticus  and  postieii^,  tlie  |i]nnUr  vet^ 
Pel?*  iind  nerves,  lUid  the  articidations  r»f  the 
tai-suM. 

The  Flexor  brevis  dl^tonim  {jit^rfonttus) 
lies  in  tlie  niiddh»  of  the  sole  of  the  f(X)t,  im- 
inediiitoly  beneath*  Llie  plantar  fiueia,  with 
which  it  is  firmly  unite<l.  It  arise;*  by  a  nar- 
row tendinoiiR  process  from  the  inner  tuberele 
of  the  OS  ealcis.  from  the  cenlnil  part  of  the 
plantar  fa-scia.  and  from  the  inleniiuj*eular  sep- 
ta between  it  and  the  adjaeent  muscles.  It 
passes  forward  and  divides  into  four  tendons. 
Opposite  the  middle  of  the  first  phalanges  each 
tendon  presenti*  a  longitiitlinal  slit  to  allow  of 
llie  pa8j*ajfe  of  the  corres|M)nding  tendon  of  the 
Flexor  longii8  dij^itorum  ;  the  two  portions  form 
a  groove  for  the  reception  of  that  tendon.  The 
tendon  of  the  short  flexor  then  reunites*,  and 
immediately  dividee  a  second  time  into  two 
pn)ce!*ses.  whieli  are  inserted  into  the  sides  of 
the  j^ei'ond  phalan^res.  The  mixie  of  division 
of  tlie  lend<ms  of  the  Flexor  brevis  <lipitonnn 
rinii  their  insertion  into  the  phalanfjes  is  aiml- 
Dgons  to  the  Flexor  sublimis  in  the  hand. 

Relationp. — By  its  ttuperjinal  surf  ace  with 
the  plantar  fascia ;  by  its  deep  gurfarr  with  the 
Flexor  aceessorius,  the  Litmbricales.  the  tenilons 
of  the  Flexor  longus  digitorum.  and  ilie  exter- 
nal plantar  v^^ssels  and  nerve,  from  which  it  ia 
separated  by  a  thin  layer  of  fascia.  Tlie  oitt*'r 
and  tnfwr  borders  arc  separated  from  the  a*lja- 
cent  nuLsclcs  by  means  of  vertical  prolongations 
of  the  jduntnr  fascia. 

The  Abductor  minimi  digiti  lies  along  the 
outer  bonier  of  the  fmtt.  It  arises  by  a  very 
broad  origin  from  the  outer  tubercle  of  the  os 
calcis,  from  the  under  surfa*'e  of  the  oa  caleis 
in  front  of  both  tubercles,  from  the  fore  part 
of  the  inner  tubercle,  from  the  plantar  fiiscia 
and  the  iutermuscuhtr  septum  beiwetm  it  an<l  the  Flexor  brevis  di;:itonim.  Its 
tendon,  after  jrliding  over  a  smooth  facet  oti  the  under  surface  of  the  base  of  the 
fifth  metatarsal  bone,  is  inserted  with  the  short  Flexor  of  the  little  toe  into  the 
outer  side  of  the  base  of  the  fii'st  phalanx  of  the  little  toe. 

Relations. — By  it«  Kuperfi^rud  iturfttrc  with  the  plantar  fascia.  By  its  derp  nur- 
face  with  the  Flexor  aceessorius,  the  Flexor  brevis  minimi  dij^iti,  the  lon»r  plantar 
ligament,  and  the  tendon  of  the  Pemneus  longus.  On  its  inner  Me  are  the  exter- 
nal plantar  vessels  and  nerve,  and  it  is  scparatiMl  from  the  Flexor  bn»vis  digitortim 
by  a  vertical  septum  of  fascia. 

[Actions. — The  Abductor  pollicia  does  abduct  the  great  t(»e  froui  the  others,  but 
ilti  chief  action  is  that  of  a  flexor  of  the  fii'st  phalanx,  and  at  the  &ame  time  it 
'  That  ii),  in  tlie  order  of  dissection  of  (lie  lole  of  the  foot. 


Mutclea  of  Kh«  Soto  of  the  Foot,  fint  Uyer. 
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extends  the  second.  It  is  practically  the  most  internal  Interosseous  muscle.  The 
Flexor  brcvis  digitoruni  floxe;^  the  second  phalanges  on  tl»e  first,  and  then  the  first  on 
the  metacarpal  bone.  The  Abductor  minimi  digiti  is  the  most  external  Interosseous 
muscle.     It  abduct«t  the  little  toe,  but  chiefly  nexes  the  first  and  extends  the  last 

two  phalanges.] 

/>MJCC^oH. — The  uiuAcleH  of  the  superficial  layer  should  be  diridcd  at  iheir  oricin,  by  insert- 
iiit:  the  knife  Iwnenth  euch  and  cutting  obli(|uely  buckward,  oo  as  to  det4M!ih  them  mini  the  bone 
[it  is  better todivide  their  b«lties and  ieare  the uttach- 

iiient»];  they  should  then  be  drawn  forward  in  order  pi©.  'M4. 

u»  expose  ttie  ^tnjond  hiyer.  Vait  not  cut  aw»y  Ht  their 
in^ertinn.  The  two  hiyers  are  separated  by  a  thin 
membrane,  the  ilcen  plantar  fascia,  on  the  remoTal 

of  which  in  tK^en  tlie  tendon  uf  tlie  Flexor  longus  I  g^  Cmlei* 

digitorum,  the  Flexor  acce^soriue,  the  tendon  of 
the  Flexor  IongU8  {lolliciH,  and  the  Lumhrieaieii. 

The  long  flexor  tendons  rro#is  ench   other  at  an  J^4r»»* 

arute  angle,  the  Flexor  lonpiA  p<illicifi  running 
alonjj  the  inner  side  of  the  foot  on  a  plane  i(U|M'rior 
U>  thai  of  the  Flexor  lon^fus  digitorum,  the  dir^c- 
ti<»i  of  which  is  obliquely  outward. 

Secmid  Layer, 

Flexor  accessorius. 
Luuibricules. 

The  Flexor  aooessoriue  ariscp  hy  fwo 
hea<lii.  the  inner  or  liirj^er.  wliich  is  mu&cuhir. 
being  attache*!  to  the  inner  eoi»ca.ve  surface 
of  the  r»s  culcis  and  to  the  calcnneosoaphoid 
ligament ;  the  outer  head,  flat  and  tendinous, 
to  the  under  surface  of  the  08  calcis  in  fivnt 
of  its  outer  tubercle  and  to  the  long  plantar 
ligament:  the  two  portions  join  at  an  acute 
angle,  and  are  ini*erte<l  into  the  outer  margin 
and  up|)er  and  under  surfaces  of  the  tendon 
of  the  Flexor,  longus  digitonnu,  forming  a 
kind  of  groove  in  ivhicb  the  tendon  is 
lodged.* 

Helations. — By  it«  superficial  surface 
with  the  nmncles  of  the  superficial  layer,  from 
which  it  is  separatetl  by  the  external  plantar 
vesv«iel.H  and  nerves  ;  by  it^  deep  surface  with 
the  OS  calcis  and  long  calcaneo-cul>oid  liga- 
ment. 

The  Liumbricalee  are  four  small  muscles 
accessory  it>  the  lemhtns  of  the  Flexor  longus 
<ligilorum :  they  arise  fnun  the  tendons  of 
the  long  Flexor  as  far  back  as  their  angle  of 
division,  each  arising  fi-om  two  tendons  ex- 
cept  tlie  internal  one.  Each  muscle  termi- 
nates in  a  temlon  which  fjusses  forward  on  the  inner  side  of  each  of  the  lesser  toe*s 
Hud  is  inserted  into  the  expansion  of  the  long  Extensor  and  base  of  the  first  phalanx 
of  the  corresp<mding  toe. 

[AcTT'iNS. — The  Flexor  accessorius  correct.**  the  otherwise  oblique  action  of  the 
Flexor  longus  digitonim :  this  obliquity  is  a  consetjuence  of  the  heid's  preventing 
the  metlian  position  of  the  Flexor  longus  digitorum,  as  in  the  hand.  The  Lumbri- 
CJiles  have  the  same  action  as  in  the  hand  (p.  457).] 

*  According  lo  Tunier,  the  tihres  of  the  Flexor  aceeseorius  end  in  aponeurotic  bands,  which  coi>- 
iribute  slips  to  the  second,  third,  and  fourth  digits. 


MimcIl's  uf  tbe  Sole  of  Ibe  Foot,  Mscond  Ujvr. 
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Di»$ectioH. — The  flexor  tendotie  lUiouM  be  diviilod  at  the  back  part  of  the  foot,  and  the  Flexor 
aooeasorius  at  its  origin  and  drawn  forward,  in  order  to  expose  the  third  layer. 

Tkird  Layer. 

Flexor  brcvis  jioUici.s.  Flexor  brevis  minimi  digiti. 

Adductor  poDicis.  Trausversus  pedis. 

The  Flexor  brevis  pollicis  arises  by  n  pi>inted  tendinous  process  from  the  inner 
biirJer  of  tlie  cuboid  bt>ne,  from  the  contiguoiiH  |>ortion  of  the  external  cuneifonn, 

and  from  the  prolongation  of  the  tendon  of 
the  Tibtali.s  posticus,  which  is  attached  to 
that  bone.  The  muscle  divides  in  front 
into  tAvo  portions,  which  are  inserted  into 
the  inner  and  outer  sides  of  the  base  of  the 
first  phalanx  of  the  great  (oe»  a  sesamoid 
l)t>ue  being  deveh)ped  in  each  tendon  at  it^ 
insertion.  The  inner  portion  of  this  mus- 
cle is  blendc*l  with  the  Abductor  pollicis 
previous  to  its  insertion,  the  outer  with  the 
Adductor  pollicis,  and  the  tendon  of  the 
Flexor  longus  f^dlicis  lies  in  a  groove  be- 
tween them. 

Relations. — By  its  superjicial  gurfare 
with  tlie  Abductor  pr)llicis,  the  tendon  of 
the  Flexor  longus  p4)llicis,  and  plantar  fiis- 
cia ;  by  its  derp  iturfavt'  with  the  tendon  of 
the  Peroneus  longus  and  metatarsal  bone 
of  tlie  great  toe;  by  its  inm*r  border  with 
the  Abductor  pollicin;  by  its  outer  border 
with  the  Adductor  |K>llicis. 

The  Adductor  pollicis  is  a  large,  thick, 
fleshy  miVHs  jmssing  obliquely  across  the 
foot,  and  ^x'cupying  the  hollow  space  be- 
tw»?en  the  four  inner  metjitursal  bones.  It 
arises  from  the  tarsal  exlrwmities  of  the 
second,  third,  and  fourth  mctntarsil  bones. 
and  from  the  sheath  of  the  teu<iou  of  the 
Fcmneus  longus.  and  is  inserte<l.  together 
with  the  outer  portion  of  the  Flexor  brevis 
iwdlicis,  into  the  outer  side  of  the  base  of 
tlie  first  phalanx  of  the  great  toe. 

The  Flexor  brevis  Tninimi  digriti  lies 
on  the  metatarsal  hone  of  the  little  toe, 
and  much  resembles  one  of  the  Interrtssci. 
It  arisen  from  the  base  of  the  metatarsal 
bone  of  the  little  toe  and  from  the  sheath 
of  the  Penjneus  longus:  its  tendon  is  in- 
serted into  the  base  of  the  tirst  phalanx  of 
the  little  toe  on  its  outer  nide. 

Relations. — By  its  mperpcial  surface 
with  the  plantar  fascia  and  tendon  of  the  Alxluctor  ntinimi  digiti ;  by  its  deep  sur^ 
face  with  the  fifth  metatarsal  bone. 

The  Transversus  pedis  is  .-i  narrow,  flat,  muscular  fasciculus  stretched  irnns- 
versely  acros^  the  he;tds  of  the  metatarsal  bones,  between  them  and  the  flexor  ten- 
•lons.  It  arises  from  the  under  surface  of  the  head  of  the  fif\h  metatai*sal  bone  and 
from  the  transverse  ligament  of  the  metatarsus,  and  is  inserted  into  the  outer  side 
(tf  the  first  phalanx  of  the  great  toe,  its  fibres  being  bU-nticd  wiih  the  tendon  of 
inseHion  of  the  .Vdductor  pollicis. 


Huwle*  uf  iLt:  Sulv  ul*  Uw  Kuoi.  lUircl  layer. 
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Relations. — Bv  its  utuifr  turface  with  the  tendons  of  the  long  and  short  Flex- 
ors and  Lurahricalc?- ;  l>y  its  upper  iturfarf  with  the  Interop?ei. 

[Actions. — The  Flexor  brevi;*  |w»llici8  flexes*  the  fii*Ht  phulnnx  and  extends  the 
second.  The  Adductor  jwllicis  adducts  the  toe,  but  more  especially,  like  the  Abduc- 
tor, is  a  flexor  and  extensor.  The  Flexor  brevis  minimi  (ligifi  flexes  and  extends 
the  phalange**  like  the  Flexor  brevis*  pollictA.  The  TrauKvei^us  {hhUs  iuereajfe*  the 
lateral  arch  of  tlie  fool  and  abducta  the  great  toe.] 

Fourth    Layer, 
The  Interossei. 

The  Interossei  muscles  in  the  foot  arc  nimilur  to  those  \\\  the  hand,  with  this 
exception,  that  they  arc  grnupe<l  around  the  niiddU*  line  of  the  Hecond  toe.  innlead 
of  the  middle  line  of  the  whole  member,  iw  in  the  hand.  They  are  seven  io  QOtu- 
ber,  and  coiii*ist  of  two  groups,  dorsal  and  plantar. 

The  Dorsal  Interossei,  four  in  number,  are  situatetl  between  the  metiit4irsal  hones. 
Thev  are  bipcnnifonn  musclefs.  arising  by  two  heads  fr*»ui  the  avljaccnl  s-ides  of  the 
metatarsal  bones,  between  which  they  are  placed:  their  tendons  are  inserted  into  the 
buseji  of  the  lirst  phalan^res  and  into  the  aponeurosis  of  the  common  extensor  tendon. 
In  the  angidar  interval  left  between  the  heads  of  each  muscle  at  iu*  posterior  extrem- 


Tbu  IXirsttl  lutcroMcl,  Icll  foot. 


The  I'liinnir  Ititcroiuii'i,  Icfl  ftxit. 


ity  the  perforating  arteries  pass  to  the  dorsum  of  the  foot,  except  in  the  first  Inter- 
osseous muscle,  wlierc  the  interval  allows  the  passage  of  the  communicating  brunch 
of  the  dorsalis  pedis  artery.  The  first  Dorsal  interosseous  muscle  is  inserted  into  the 
inner  side  of  the  second  toe;  the  other  three  are  inserted  into  the  outer  sides  of  the 
second,  third,  and  fourth  toes.  They  are  all  abductors  from  the  middle  line  of  the 
second  toe. 

The  Plantar  Interossei,  three  in  number,  lie  beneath,  rather  than  between,  the 
metatarsal  bones.  They  are  single  muscles,  and  are  each  connecte<l  with  but  one 
metatarsal  bone.  They  arise  frf>m  the  ba.se  and  inner  sides  of  the  shaft  of  the  thirds 
fourth,  and  fifth  metataraal  bones,  and  are  inst*rteil  into  the  inner  sides  of  the  bases 


49A 


MUSCLES   AND    FASCTjE. 


of  the  fii'st  phalanges  of  the  same  toes,  and  into  the  aponeurosis  of  the  common 
extonsior  tendon.  These  muscles  are  all  adductors  toward  the  middle  line  of  the 
second  toe. 

Nervous  Supply. — The  Flexor  brevis  digitorum,  the  Flexor  hrevis  and  Abduc- 
tor p<»liicifi»  anil  the  two  inner  Lumbricalc*  are  supplied  by  the  internal  plantar  nerve; 
all  the  other  muscles  in  the  sole  of  the  foot  by  the  external  plantar. 

[Actions. — The  action  of  the  Interosseous  muscles  of  the  foot  is  precisely  sim- 
ilar to  those  of  tlic  hands  (p.  4/)7).  Many  of  tliese  nui.^cU»s  of  the  foot  act  together, 
producing  very  ooinjiU-x  re.^^ult*. 

The  student  who  desires  to  study  the  action  of  most  of  the  muscles  of  the  body 
exhaustively  is  esj*ecially  referred  to  Duchenne's  work^  Phyn^logie  den  ^louoametU*^ 


SURGICAL  ANATOMY. 

^^^It^ftiident  d^^tilH  now  t*onmder  tho  efl'ect*  profliicrd  by  th»'  action  of  the  various  muscles  in 
frirtuhfrt  of  the  I/u^p  of  th**  lower  extromily.  The  more  comuiori  forms  of  fracture  uro  splwtod 
fdr  iltu^trution  aixl^'^^'i'ip^''^^'"- 

Fnu^turfi  of  tho  jjccX*  ofthefrmnr  internal  to  the  eajunilar  ligament  (Fig.  34S)  in  a  vory  oom- 
moi)  lU'vident.  amd  is  most  frequently  oauacd  by  [s1i(;htj  indirect  riolonoe.  j^uch  nfi  fdipping  off  the 
edps  of  the  eurbittone  [tripping  on  thL*  carpwt,  etc.],  tht?  impetu^^  and  weight  of  the  Ixxlv  falling 
^Ptt  the  urok  of  the  btme.  It  usunlly  ocfur«  in  females,  and  w>ldom  under  tifty  y»?ur*  of  »^v. 
AMpi^  period  rtf  Un»  the  oanoellou*  tissue  of  the  neck  of  Uic  bone  not  unfreoucntly  »■•*  atronhieil, 
b^pomin^  aSlft  aud  infittnitcd  with  ftttty  niatt4>r  ;  the  compact  ti.*«up  is  purtijilly  ahrtorbwl :  hemHi 
the  iKjne  is  morebriille  and  more  liable  to  fracture.  The  ohameteristif  murks  of  this  aeeident 
ari;  .sliirht  shortening  of  the  limb  and  cverMion  of  the  foot,  neither  of  which  by  mptom»  oocurb,  how- 
^ever,   in  (somo  cashes  until  some  time   after   the  injurv.     The 

evorsion  is  caused  by  tfie  combined  action  of  the  external  rotator  p'lo,  349. 

muBotet*,  a.*  well  an  by  the  I'soas  and  IliacuK,  Pectinou»»  Ad- 
ducturs.  and  iJlutfi  inusele-*.  The  ^b«>rteninf|;  is  produced  by 
the  action  of  the  (iliitei  and  by  the  Uccioria  femorin  in  front, 
and  the  Biceps^.  Si*mitendinui»ui<,  and  Semiiuembranosu.H  lichiad. 


Fio.  348. 


Fracture  of  the  Keckof  Ibe  Femur  witbin  itie  Caii^uliir  Lfguiuviit. 


Fractiia'  ofibc  t'emur  twlow  Uk0 
Trocbanten. 


Fracture  of  the  (>mur  Jujt  hr-lvir  the  troihauters  (Fig.  349)  is  an  accident  of  not  unfrcqucnt 
occurrence,  and  is  attended  with  p-eat  dinplaccnient.  producing  considerable  deformity.     Tha 
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Fio.350. 


Fki.  351. 


iipner  fnij:;incnt,  the  portion  chiefly  displiioed,  is  tilted  forward  almost  at  ri^ht  angles  with  the 
pelvis  by  lh<.*  combined  iLctiou  of  the  Proha  und  Iliacus.  and  at  the  Miine  time  everted  and  drawn 
outward  hv  tbt>  External  rotator  and  (iliitei  inuftoles,  eauflin^  a  marki^d  prominence  at  the  uplH'r 
and  onWr  »ide  of  the  thigh,  and  much  jmin  from  the  hruisiuc  and  lib^eration  of  thn  muHele.4.  Tlit^ 
limb  is  shortened  in  oonsequenoe  of  the  lower  fragment  bein^  driiwn  upward  by  Iho  KeotuH  in 
front  and  the  Bivept*.  S?mimemhnui08UH,  and  iSemitendinowus  behind:  at  tiie  8uni»'  time  the 
lower  fni^nient  is  everted  and  itR  upper  end  thrtiwn  outward  and  it«  lower  inwanl,  by  tin-  \'i'r- 
tineuH  and  Adductor  [nnd  inner  hamstring]  miisrlci.  This  fracture  Htay  be  r**duce<I  in  two  diflVr- 
eut  methods:  rithir  by  direct  n^hixation  of  all  the  opposing  miiHole8,  to  effect  which  the  limb 
should  be  phu**'!!  on  a  double  inclineil  plane,  or  by  overcoming  the  contra<»tion  of  the  muscles  by 
continued  extension,  which  may  he  effeoted  by  means  of  the  lone  npllnt. 

Oblique  fracture  of  the  femur  immeiiiatdij  almre  the  amdi/lrji  (Fi^.  3'jO)  ie  a  formidable  injury 
and  attended  with  considerable  dicplat^'ment.  On  examiuucion  of  the  limb  the  lower  fragment 
mav  be  felt  deep  in  th«  popliteal  8pAc«,  being  drawn  backward  by  the  Gastrocnemius  and  Plau- 
tari8  muselfs,  and  upwani  by  the  Posterior  femoral  [/.  f.  hamstrini;]  and  RtHru-*  niuscleiv  The 
pointed  end  nf  the  upper  fragment  U  drawn  inwtird  bv  the  Per'tinen.-*  and  Adductor  muwiW, 
and  tilted  forwanl  by  tlie  Phouh  and  lliacus,  piercing  tfie  Ri^cius  niUf'cle.  and  tKvat'ioQnIlr  the 
inte^^meut.  Holuxation  of  tJiose  niusele**  and  direct  approKimatinn  of  the  broken  tra^ment.^  nr»? 
effected  by  pla<:iiig  the  limb  on  a  double  inclined  plane.  The  gn.•ate^t  care  is  requiMte  in  k«>t*iAniC 
the  pointeil  extremity  of  the  ujiper  fra(in»ent  in  proper  poKition  ;  otberwice,  niter  union  of  the 
fracture  the  |>owcr  of  extension  of  the  limb  i*  partirtlly  destroyed,  from  the  Hei-tue  muscle  Irt-inii 
held  down  by  the  fractures]  end  of  the  bone,  and  from  the  patella,  when  elevated,  heiftf;  drawn 
upward  akrain!*t  the  projectinj;  frapnent. 

Fracture  of  tUe  jnitdfii  (Kig.  3'il)  mav  be  produced  by  muHcular  action  or  by  direct  violence. 
When  produced  by  mui*cular  actinn.  it  occurs  tliU!*:  A  person  in  danger  of  falling  forward  attemptu 

U)  recover  hiuiHelf  by  throwing  tl)e  UmJv  liackwanl.  and  the  vio- 
lent action  of  tho  Quadricepa  extentiior  upon  the  palclU  fraiture« 
tlie  bone  transversely.  Tlie  upprr  fra;;mcnt  i^  drawn  up  the 
thigh  by  the  Quadrici'ps  cxtent^or. 
the  Idwer  frnginent  being  retainiHJ  in 
ito  positinn  by  the  liffamtMituui  patel- 
lae, the  extent  of  Kcparittion  of  the  two 
fragmfot-*  di'pt'mling  upon  the  degre*' 
of  iat'cnition  of  tlic  ligamentous  struc- 
tureft  around  the  Imuic.  The  patient  is 
totally  unable  to  »triiigbten  the  limb, 
the  prominence  of  the  patella  in  lost, 
and  a  marked  hut  varyint:  interval  can 
be  felt  between  the  fragmeut«.  The 
treatment  conMst-^  in  relaxing  the  op- 

I losing  muscles,  which  may  1m»  effected! 
)y  raUiug  the  trunk  and  slightly  ele- 
vatinc  the  limb,  which  ^hould  l>e  kept 
ill  II  ^traight  position.  Union  ii*  usually 
li>;am*'ntou8.  [The  pre^fent  trend  of 
Mirgical  exjicrience  is  toward  the  view 
that  in  many  ca-^fs  operative  inteHVr- 
eiii*e  by  op<'ning  the  joint  iinil  uniting 
the  frag^uents  I.y  *tuturcs  ii*  best,  and 
isives  true  bony  union.  Malgaigne'jt 
nook»  are  al»o  oflcn  usod.l  In  frac- 
ture from  direct  violence  tne  bone  in 
generally  conmiinuted  or  fractured 
obliquely  or  perpendicularly. 
Oblique  fracture  of  the  trhaH  vftkt  tHiia  (Fiff.  352)  p»  a  very  common  accident,  and]  usually 
Mrs  at  the  lower  fourth  of  the  bone,  this  l^eing  the  luirrowcBl'and  weakest  part,  and  is  UMUilIy 
ompnnied  by  fracture  of  the  fibula.  If  the  fractunt  \\m  tjvken  (tluce  obliquely  from  above. 
downwanl  and  forwanl.  the  fragnimts  ride  over  one  another,  the  lower  fragments  being  drawn 
backward  and  upward  by  the  powerful  at^tion  of  the  muN:le.i  of  the  calf:  tJic  pointed  extremity 
of  the  upper  fragment  projects  forward  immediat*dy  bencuth  the  integument,  often  pn>tMiding 
through  it  and  rendering  the  frai-ture  a  citmpound  one.  If  the  direction  of  the  fracture  is  the 
reverse  of  that  shown  in  the  figure,  the  pointeil  extremity  of  the  lower  fra^nent  project-*  forwiird. 
riding  ufMin  the  lower  end  of  the  upinT  one.  By  Itcnding  the  knee,  which  relaxes  the  o]'i>o#inii 
inuiwfes,  and  making  the  exten.-xion  fmni  the  knee  und  ankle,  the  fragments  mav  Iw  brought  into 
appoHition.  It  is  often  nect»*wary,  however,  in  {-om^iound  fracture  to  remove  a  portion  of  the  pro- 
jecting bone  with  the  naw  before  complete  adaptiition  can  be  effected. 

Fracture  of  the  ^V,u/a  wUh  ilM/HiUinu  nf  the  foot  onftcarif  (V'n:.  353),  commonly  known  a* 
I*  Pott's  fracture."  is  one  of  the  most  frequent  iuiurieB  of  the  ankle-joint.  The  end  "of  the  tibia 
is  di»plaee<l  from  the  corre.iponding  surface  of  the  astraguluK,  the  internal  lateral  ligament  is 
ruptured,  and  the  inner  malleolus  projtnt^  inward  beneath  the  integumi-nt.  which  is  tightly 
stretchiil  over  it  and  in  ilanger  of  bursting.     The  fibula  U  broken,  UNUtdly  froin  two  U*  three 


Fnirture  of  the  fVtuur  above 
Lbt:  Cnudjlus. 


Fniftun;  uf  the  Patella. 
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iacbee  above  the  nukle,  aad  occasionally  that  portion  of  the  tibia  with  which  it  is  more  diroctlj 

connected  b*?low  ;  the  f<x>t  is  everted  by  ilip  action  of  the  Pero- 
neiiH  Ionpi»,  it*  inner  bt^nier  rcfJtinj;  upon  the  grtiund.  and  at 
the  Mime  time  th*^  heel  is  dmwn  up  liv  tin*  ninst-leH  of  tb»*  calf. 
This  injury  may  Ijc  at  one*-  redmod  liy  tlexini!  the  b'^  at  right 
aujxlcs  with  the  thi;ih.  which  relaxes  all  the  opfKiNing  mus- 
cles, and  by  makinj:  j»lit;ht  extt'n«*inn  from  the  knee  and  unkle. 
[In  many  coses  wimpartitively  little  lut*-ni4  dirtphu'emtMit  takes 
place,  and  the  fracture  in  only  to  be  diajinnf-tifalwi  hv  a  widen- 
injj  of  the  iutermallenlar  B|m<e.  and  Minietinies  by  erenitus. 
(See  a  pai)cr  bv  the  American  Editor  in  tlie  I'/tOa.  Med.  'rimf*^ 
Aug.  15,  1S72).] 

Flo.  353. 


OUiqui!  Kmeture  of  the  8baft  of  thfi 
TlUa. 


Fmoiure  of  itic  Flt>nla.  with  I>i^l'»r»Uim  of  ibe  Foot 


[The  Action  op  Individual  Muscles,  as  shown  bt  Electricity. 

The  fulluwiri;x  fij^iireM  from  Von  7ii>mh«cn  aIiow  the  rliirf  motor  [xiintM  at  which  an  pb^*trode 
Aihuuld  be  applied  in  order  to  induce  cuutractiou  of  the  various  uiUHcletf. 

[Fm.  a.J4.] 


A  Mdtrnini  of  the  Motor  Pnlntt  ^f  tbc  Fiire. 
tthoM'in^  ihr  f'^m^Ti  "f  tlu-  cIiMinxlo  <1ur- 
liiir    ck'Lin/Jiiton    of    spt'elnl    inu-i-lt>    uud 

lUTVOS.     The   H1l<»4ll>    iv  »UjHK»^tfl  hi  Ik'   (ilMt-ml 

in  the  nrnttoiM  f«i-M».  in-,d  thi  oiiV..*!.  iij-.n 
«       thv  p»ri  liiiltinU'tt  1  .      ],. 

Ilo  fnnUllh  itoii.  1" 

cUli;  3.  (K-i'ii.ilofr   t  -r- 

'      bicuInrlH  (.(ilin'tirHriuii ,  .".   l:.[r.  a- 

5       tnlen^  flurcin  :  n.  I'j'rurnldalls  t:  ,ii 

7      nene;  «.  Ix-v.  ]«b.  »iii'.  ei  ahr   i 

h>'i>ld;  l'\  Ltrt- lab.  «iii».  pnipr, :  11   I'itMi-irii--; 

li'.  I))lHti>r  iiftrl^  ftnt.:  !■(,  Uiirml  I'ntiu-hf^ni 
0  fiieial  nervi' :  14.  [>lliit>irnarUp<'»>l  :  l.s.-uMi- 
II  mneniw  braneh  of  inferlMr  mnxillsn.'  ncrre; 
13  ^^>  Zjironiau  inim-r;  17,  t^i'tcitlii-  r»|iUu>: 
1.1  If*.  Zyitoinat.  liinjf>r;  19.  rx?rni:il  l<rniu!i  of 
17     Pi^liiHl'  ■  -: 

11*     'Jl,  Mir  r 

M|  IIM'illl    nil  •\. 

2-1.  l.t'VHl.T  rill  iitl ,  Ji,  f.'Mi''  ruiifU'i  Mtipui;!-; 
28    'Jfi.  IK'I'.  l«h.  Infer  ;  ',T.  nh^^M(^  m-rvp ;  2».  \>ip, 
uniE-    "r(i«;    'J^,    p«>«t<'rM»r    (h'-mcji*    rirrvr    in 
RhtiiiiUiid  ni'i     ■  '  ■  i-« 

of   luTk:    SI, 


hyi»h1-.  »:t,  [H 

iniifrntiii;  M. 

;w.  hninrh   fMf  I'laiystna 
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APPLICATION  OF  ELECTRICITY  TO   THE  MUSCLES.    4dT 


[Fiu.  355.] 


R«cnis  ftbdumlnls. 
Inieroosul  nerves. 


\  XntercoiUl  nerroi. 


TraiMveniM 

AbtlomiuU. 


[Fig.  S56.] 


[Fio.  357.) 

1  B 


(Fio.  8S«.— I,  ExicniHl  hco<l  of  Triceps;  2.  muscnlo-splml  ni*n'e;  s,  BrKcblalls  anilcnfi;  4.  Supinator  longus; 

r>,  Extenwtr  riirpi  ruttinU*  InnKfor;  d.  ExieiiMir  i-Brpl  rndiulifs  Itn-vinr.] 
IFifj    Sf)7.— 1.  MuMul. -*  utiinitin*  n«fn-e :  3,  i(m*<*iili>ruuin.uui*  iii^rvi-:  H,  Bloejis;  4,  internal  head  nf  Triceps; 

6,  ouMlian  Dcrrv;  «,  UritctiiAlls  antU-tis;  lu,  ulnnr  iitrvc;  12,  brancti  of  iiiedluD  nerve  to  tbv  Tronator  term.] 
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[Fio.  368.] 


fFio.  359.] 


!  !w  - 


(Fio.  aSH.— I,  Flexor  carpi  radtaltn;  2,  branch  of  the  median  nerve  fur  ihe  Pronator  term;  8.  riexor  pmfUndiu 
dlj^ttoram;  4. 1'alinarU  Umgus:  r<.  Flexor  BuMlmlsdlKltonim:  6,  Flexor  carpi  ulnarts;  7,  Flexor  Innffus  polll- 
cli;  8.  Flexor  subllml-iUiKiioriim  (middle  and  ring  nng«M»:  9,  median  ultvc:  10,  ulnar  nerve;  U,  Abductor 
pnllldft;  12,  Flexor  nubllmU  digiUTum  Mudcx  and  little  AnKer);  13.  Opponens  polHcla;  U,  deep  branch  of 
ulnar  oervc;  15,  Floxur  brevl^  polttcbi :  l(i,  Fatiiiarifr  tireviH:  17,  Adductor  pollleU.  18,  Abdaclor  minimi 
dl^tl:  19,  LumbrlcalltfUstt:  ill),  Flexor  brvvl»  minimi  diiflU;  .IS.  Opponens  minimi  digili ;  34,  Lumhrlcaleft 
13,  ft.  and4).j 

(Fif>.  ST)?.— 1,  Extensor  carpi  tilnarls- 2,  Supinator  lniiKt»-,  S,  Extensor  minimi  dtfplU;  4,  Extensor  carpi  radlalla 
loniflor:  &.  Extensor  iDdlcic:  6.  Cxtenttor  i;tiri>t  radlullH  brevior;  7,  Extensor  aeoandl  Intemodll  polUcli:  S. 
KxtcU3ii>r  communis  dlgitorura;  9.  Atidactor  minititt  diLriti.  10.  Extensor  Indlcb;  II,  Durval  Interuweua  (4); 
12,  Extensor  IndlcU  ana  Exteiuor  nsult  mftAcnrpi  |Milllc-la:  H.  Extensor obsIb  motacarpl  polUcU;  16.  Bztuii> 
•or  prlrai  Intcmwlil  poUlcU;  18.  Flexor  longtu  polllcla;  'J),  dorsal  InteroMel.] 
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[Fio.  360.] 


[Fio.  Ml.l 


ITlO.  SBOv— 1|  TMWor  vaclno*  ftunorifl  (branch  of  mperinr  glutcfti  nerve);  2.  anlvrtor  rnifml  nft-ve;  3.  Tenanr 
TSglnft  nntDorls  ibraiich  or  umrai  ncrvu);  A,  obiuraiur  ucrve;  h.  Rectus  fcinorU;  (•,  isariorius;  7,  V&ntui 
exi«mas:  8,  Adductor  Uin(ni§ ;  It.  Vastu*  externum ;  in,  branch  of  cniral  ncnt*  loQuadxlccps  exumwir  rnirta: 
IJ,  Crun-tj* :  M,  brancii  of  iTiiml  nent?,  to  VaiitUh  externum.] 

fFio,%l.—].  Adductor  maiciius:  2.  inferior  fflutcal  nen'e  forGluieuBmaxlmui»:S,  Scmiicndlnocusil.RTeat  wlatlo 
nerre;  &,  ^vmlnivmbmncmiu;  (t,  Iodk  bemd  (»f  Biceps;  7,  GastrucnttinluH  iliilertial  head);  8,  abort  head  of 
Blcvpa:  10,  poHteriot  ti)ii«l  nen-u  ;  t'i,  peroneal  ui-n-c;  H,  OaatrocnemiiiH  ^I'xtertial  bead);  lA,  Soletia.] 
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[Fio.  362.] 


[Fio.  363.1 


10.  ass.— l.reranenl  nerve;  2,  Penmeu*  l«nK"»;  3.GftiarocnemlU8(eil«m»l  headi;  I.TiblaliA  unttcUi;  5.Soteu»; 
0,  BxtcnAorlontfUii  poinds;  7.  I?xtfn<v»r  rotmnunUdlRltorum  lun^ns;  8.  bmnch  of  pt-roneal  nerve  for  Exien- 
■or  breviM  tliffUorum:  9,  Peron>.'U%  lirnvis;  id,  dorsal  1n(erus»ei:  ll.Suluuii:  13,  Flexor  longtu  poUu-is; 
15.  Extensor  brevU  tliglturuin;  I",  Abductor  minimi  dlitlti] 
IFii:. .%;{.— 1.  GaMr^>t.Miiiiilii<i  (internal  beAd):  2,  Httletu:  3,  Flexor  eommimU  dltfltorum  tongus:  4.  piwtcrtor  UMkl 
nerve;  A,  Abductor  puUlcltt] 


Of  the  Arteries. 


THE  Arteries  are  cyliudrical  luhuliir  ve&8elrf  which  serve  to  convey  hlootl  from 
both  ventricles  of  the  heart  to  even'  |iart  of  tJie  body.  The.se  vessel*  were 
uanied  '* arteries"  {dr^f^,  air:  rr^otcp.  to  contain)  from  the  belief  euterlaine<l  by 
the  ancientj*  that  they  contninefl  air.  To  Galen  in  due  the  honor  nf  refuting  thif* 
opinion  ;  he  .showed  tliut  these  vessels,  though  ft)r  the  most  part  empty  after  death* 
contain  blood  in  the  living  body. 

Tlie  pulmonary  artery,  which  arisei«  from  the  right  ventricle  of  the  heart,  carries 
venous  blood  directly  into  the  lungs,  whence  it  is  returned  by  the  pulmonary  veins 
into  the  left,  auricle.  This  constitutes  the  lesser  or  pulmonie  circululion.  The  great 
artery,  which  arisen  from  the  left  ventricle,  the  aorta,  conveys  arterial  blood  to  the 
bo«ly  generally,  whence  it  i.s  brought  back  to  the  right  side  of  the  heart  by  means 
of  the  veins.     This  constitutes  the  ijreaUr  or  systemic  circulation. 

The  distribution  of  the  Bysteraic  arteries  is  like  a  highly  ramifieil  tree,  the  com- 
mon trunk  of  which,  formed  by  the  aorta,  commences*  at  the  left  ventricle  of  the 
heart,  the  smallest  mniifications  corresponding  to  the  circumference  of  the  body 
and  the  contained  orgauH.  The  arteries  are  found  in  every  }>art  of  the  body  with 
the  exception  of  the  hairs,  nails,  epidermis,  cartilages,  and  cornea,  and  the  larger 
trunks  usually  occupy  the  most  protected  situations,  running  in  tho  limbs  along  the 
flexor  side,  where  they  are  less  exposed  to  injury. 

There  is  considerable  variation  in  the  mwie  of  divi^iion  of  the  arteries:  occa- 
sionally a  short  trunk  subdivides  into  several  branches  at  the  same  point,  as  we 
observe  in  the  coeliuc  and  thyroid  axes;  or  the  vessel  may  give  ofi'  several  bninchea 
in  succession,  and  still  continue  a.s  the  main  trunk,  as  is  seen  in  the  arteries  of  the 
limbs;  but  the  usual  division  ifi  dichotomous — as,  for  instance,  the  aorta,  divid- 
ing into  the  two  common  iliacs;  and  the  common  carotid,  into  the  external  and 
internal. 

The  branches  of  arteries  arise  at  very  variable  angles :  some,  aa  the  superior 
intercostal  arteries  from  the  aortji,  arise  at  an  obtuse  angle;  others,  a.s  the  lumbar 
arteries,  at  a  right  angle ;  or,  a*  the  spermatic,  at  an  acute  angle.  An  artery  from 
which  a  brunch  is  given  off  is  smaller  in  size,  but  retains  a  uniform  diameter  until 
a  second  braiieb  is  derived  from  it.  A  branch  of  an  artery  is  smaller  than  the 
trunk  from  which  it  arises,  but  if  an  artery  divides  into  two  branches,  the  com- 
bined area  of  the  two  vessels  is  in  nearly  every  instance  somewhat  greater  than  that 
of  the  tnmk,  ami  the  combine*!  area  of  all  the  arterial  branches  greatly  excetnls  the 
area  of  the  aorta;  so  that  the  arteries  collectively  may  be  regarded  as  a  cone,  the 
apex  of  which  conre8i>onds  to  the  aorta»  the  base  to  the  capillary  system. 

The  arteries  in  their  distribution  communicate  freely  with  one  another,  forming 
what  is  is  called  an  anastonwsis  (dvrf,  between ;  aTO/ta^  mouth)  or  inosculation ;  and 
this  communication  is  very  free  between  the  large  as  well  as  between  the  smaller 
branches.  The  anastomosis  between  trunks  of  equal  size  is  found  where  grwit  free- 
dom and  activity  of  the  circulation  arc  requisite,  as  in  the  brain  ;  here  the  two  ver- 
tebral arteries  unite  to  form  the  basilar,  and  the  two  intenml  carotid  arteries  are 
connected  by  a  short  communicating  trunk  ;  it  is  also  found  in  the  abdomen,  the 
intestinal  arteries  having  very  free  anastomoses  between  their  larger  branches.  In 
the  limbs  the  anastumoses  are  most  frequent  and  of  largest  size  around  the  joints, 
the  branches  of  an  artery  above  freely  inosculating  with  bninches  from  the  vessels 
below:  these  anastomoses  are  of  considerable  interest  to  the  surgeon,  as  it  is  by 
their  enlargement  that  a  eoUateral  cirenlatwn  is  established  after  the  application  of 
a  ligature  to  an  artery*  for  the  cure  of  aneurism.  The  smaller  branches  of  arteries 
anastomose  more  frequently  than  the  larger,  and  between  the  smallest  twigs  these 

5UL 


502 


THE   ARTERIES, 


inosculations  become  so  numerous  ns  to  conslihite  a  close  network  that  |>ervade8 
neurlv  every   ti^ue  of  the  ]\fn\\. 

Throughout  the  body  genenilly  the  larger  arterial  branehet*  pui'sue  a  porfcctly 
straight  counse.  but  in  certain  situations  they  nre  tortuous;  thus,  the  facial  artery 
in  its  course  over  the  face,  and  the  niteries  of  the  lips,  are  extremely  tortuous  in 
their  course  to  acconuoodate  themselves  to  tlie  innvemeiits  of  tlie  parts.  The  ute- 
rine arteries  are  also  tortuous,  to  accommodate  Themselves  to  the  increiise  of  size 
which  the  organ  undergoes  during  pregnancy.  Again,  the  internal  car(»tid  and 
vertebral  arteries  previous  to  their  entering  the  cavity  of  the  skull  describe  a  series 
of  curves  which  are  evidently  intended  to  diminish  the  velocity  of  the  current  of 
blood  by  increasing  the  extent  of  surface  over  whicli  it  moves  and  adding  to  the 
imount  of  impediment  which  is  produced  by  friction. 

The  arteries  are  dense  in  strticture,  of  considerable  strength,  highly  elastic,  and 
when  divided  they  preserve,  although  empty,  their  cylindrical  form. 

The  minute  structure  of  these  vessels  is  described  in  the  chapter  on  (reneral 
Anatomy  [p.  78]. 

In  the  description  of  the  iirteries  we  shall  first  consider  the  efferent  trunk  of  the 
pulmonic  circulation,  the  pulmonary  artery,  and  then  the  efferent  trunk  of  the  sys- 
temic circulation,  the  aorta  and  its  branches. 

Pulmonary  Abtery  (Fig.  364). 

The  Ptiimonary  Artery  conveys  the  venou:*  blood  from  the  right  side  of  the 
heart  to  the  luugs.  It  is  a  short  wide  vessel,  about  iwn  inches  in  length,  arising 
froui  the  left  side  of  the  base  of  the  right  ventricle  in  front  of  the  a<trta.  It  ascends 
obliquely  upward,  backward,  and  to  the  left  side,  winding  spirally  in  front  of  and 
then  to  the  left  of  the  aacending  part  of  the  arch  of  the  a<:>rta  as  far  as  tbo  under 
surface  of  the  transverse  portion  of  the  arch,  where  it  <livides  into  two  bnmchee  of 
nearly  equal  size,  the  n'ffht  und  left  pubmniftry  arteries. 

RELATION'S. — The  greater  part  of  this  vessel  is  containe<l,  together  with  the 
ancending  part  of  the  arch  of  the  aortiu  in  the  pericardium,  l»eing  enclose«l  with  it 
in  a  lube  of  serous  membrane  continued  ujiward  from  the  base  of  the  heart,  and  has 
attached  to  it  above  the  fibrous  hiyer  of  the  membnme.  Behind  it  rests  at  first 
uf>on  the  Ascending  aorta,  and  higher  up  lies  in  front  of  the  left  auricle.  On  either 
side  of  its  origin  is  the  appendix  of  the  corresponding  auricle  and  u  cornnarA' artery, 
and  higher  up  it  paeses  to  the  left  side  of  the  ascending  aorta. 

A  little  to  the  left  of  its  point  of  bifurcation  it  is  connected  to  the  under  surface 
of  the  arch  of  the  aorta  by  a  short  fibrous  cord,  the  remains  of  a  vessel  j>ectiliar  to 
fcctal  life,  the  dueiuH  aj^rriosu^. 

The  Rigrht  Pulmonary  Artery,  longer  and  larger  tlian  the  left,  runs  horizon- 
tally outward,  behind  the  ascending  aorta  und  superior  vena  cava,  to  the  root  of 
the  right  lung,  where  it  divides  into  two  branchep,  of  wliicb  the  lower,  which  is  the 
larger,  supplies  the  lower  lobe,  the  upper  giving  a  branch  to  the  middle  lobe. 

The  Left  Pulmonary  Artery,  shorter  nnd  somewhat  Hnialler  than  the  right, 
passwt  horizontally  in  fnjnt  of  the  <le?tcending  aorta  and  left  bronchus  to  the  root 
of  the  left  lung,  where  it  divifles  into  two  branches  for  the  two  lobes. 

The  terminal  branches  of  the  pulmonary  artery  will  be  described  with  the 
anatnuiv  of  the  Luns. 


The  Aorta. 

The  Aorta  (doorny,  arteria  magna)  is  the  nuiin  tnink  of  a  series  of  vessels  whichi 
arising  from  tlie  hwirt.  convey  the  red  oxygenated  bltxtd  to  every  jMirt  of  the  body 
for  its  nutrition.  This  vessel  commences  at  the  upper  part  of  the  left  ventricle,  ana, 
after  ascending  for  a  short  distance,  arches  backward  and  to  the  left,  side  over  the 
mot  of  the  left  lung,  descends  within  the  thorax  on  the  left  side  of  the  vertebral 
column,  passes  through  the  iiortic  o|H'uing  in  the  Diaphragm,  and,  entering  the 
abdominal  cavity,  terminates.  cousidei*ab]y  diminished  in  size,  opposite  the  fourth 
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lumbar  vertebra,  where  it  clividea  into  the  right  iind  left,  common  iliao  arteries. 
Hence  its  snbdivision,  from  the  direction  or  panition  of  its  parts,  into  the  areh  of 


Fici.  3M. 


l0ft  fkrtmir 


Fio.3<10. 

PUn  of  Lhe  Bninefac 


The  Aroh  of  the  Anrte  itnd  Its  RrancbeK. 


the  aortiL.  [und]  the  (IfHctrndirii^  [anrta.  wliich  \ii»t  is  again  divided  into  the]  tharaeia 
aorta  and  the  abdominal  aorta.' 


Arch  of  the  Aorta. 

Dutertion, — In  order  to  examine  the  uruh  of  the  aorta,  open  the  ihumx  by  diviiiiu^  the  car- 
tilafres  of  the  ribs  on  each  side  of  the  sternum,  r»i>tin};  this  liOno  from  below  upwiird.  and  then 
Hiiwin^  through  the  sU^rnum  on  n  level  witli  iu  nrli<-i)lutinn  with  tliff  ctiivicle.  ISv  thii4  mcantt 
the  n-lationb  of  the  targe  vcti»clH  to  the  upper  border  of  the  Htermim  uud  root  of  the  neck  ure  kept 
in  view. 

The  Arch  of  the  Aorta  extends  frtim  the  origin  of  the  vessel  at  tlie  »ppor  |>art 
ftf  the  left  ventricle  to  the  lower  border  of  the  hotly  i»f  thp  6fth  dorsal  vertebra. 
At  its  commencement  it  ascends  behind  tlie  sternum  obli<|uely  upward  and  forward 
toward  the  right  *ide,  and  opposite  the  upper  border  of  the  secoml  costal  cartilage 

'  Theee  portions  of  the  aorta  would  be  l>etter  named  tnuiHv«rve  sorta,  dunal  norta,  and  abdumloaJ 
or  Inmbar  aorta;  but  I  bcNitotc  to  introduce  new  namc«  in  place  of  tho«e  in  uoivenal  une* 
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of  tho  right  aide  passes  tmnKVcrsely,  from  right  to  loft  and  from  before  backward*  to 
the  leftside  of  the  lower  border  of  ihe  fourtli  dort*ul  vertebra  ;  it  then  descends  upon 
the  left  side  of  the  body  of  the  fifth  dorsul  vcrtebni,  at  the  lower  border  of  which  it 
takes  the  name  of  thoraeic  aorta.  The  arch  of  the  aorta  describes  a  curve,  the  eon- 
ve.xitT  of  which  is  directed  upward  and  to  the  right  side,  and  it  is  subdivided  at  the 
points  whore  it  changes  its  direction  so  aa  to  be  described  in  three  portions — the 
attcending,  transverse,  and  descending  portions  of  the  arch  of  the  aorta. 

AecENDiNO  Part  of  the  Arch. 

The  asoendiner  portion  of  the  arch  of  the  aorta  is  about  two  inches  in  length.  It 
coinioencus  at  tho  upper  part  of  the  left  ventricle,  in  front  of  the  Icfi  aurieulo-ventric- 
ular  orifice,  and  on  a  level  with  the  lower  border  of  the  third  costal  cartilage  behind 
the  centre  of  the  sternum  ;  it  passes  obliijuely  upward,  in  tlie  direction  of  the  heart's 
axis,  to  the  right  side,  as  high  as  the  up|K*r  border  of  the  second  right  costal  carti- 
lage, describing  a  slight  curve  in  its  course,  and  being  situated,  when  distende*!.  about 
a  (juarter  of  an  inch  behind  the  posterior  surface  of  tlie  steniuiu.  A  little  above  iia 
coniniencement  it  is  Houiewhat  enlarged,  and  presents  three  suiull  dilatations,  c:ille<i 
the  itint4Hes  of  thf  aorta  (sinuses  of  Valsalva),  opposite  to  which  are  attached  the 
three  souiihuDir  valves,  wliich  serve  the  jmrpose  of  preventing  any  regurgitation  of 
blood  into  the  cavity  of  the  ventricle.  A  section  of  the  aorta  opposite  this  part  has 
a  somewhat  triangular  figure,  hut  below  the  attachment  of  the  valves  it  is  circular. 
This  portion  of  the  aoi-ta  is  contained  in  the  cavity  of  the  pericardium,  and,  together 
with  the  pulmonary  itrtery,  is  invested  in  a  tube  of  .serous  membrane  continued  on 
to  iheni  from  the  surface  of  the  heart. 

Kklations. — The  lusccnding  part  of  the  arch  is  covered  at  its  commencement  by 
the  trunk  of  the  [lulmouary  artery  and  the  right  appendix  auriculae,  and  higher  up 
is  separated  from  the  sternum  by  the  i>ericardium,  some  loose  areolar  tissue,  and  the 
remains  of  the  thymus  gland ;  behind  it  rests  upon  the  right  pulmonary  vessels  and 
root  of  the  right  lung.  On  the  right  k/VA*  it  is  in  relation  with  the  superior  vena 
cava  and  right  uuricle ;  on  the  Itft  itidt\  with  llie  jtulmcuiHry  artery. 

Plan  of  the  Relations  of  the  Ascending  Part  of  the  Arch. 

In  Front, 

Puimnrmry  artery. 
Right  iinpi'!n<lix  nurinulo^. 
irariuuin. 


Peril 

Remains  of  tbywus  gland. 


Right  Side. 
Superior  euro. 
Right  auricle. 


I^n  Side. 
Pulmonary  artery. 


BehtTid. 
Right  pulmonary  vesaeU. 
Root  of  ri^ht  lung. 

TRA\svEn.'5K  Part  of  thk  Arch. 
The  second  or  transverse  portion  of  the  arch  commences  at  the  upper  border 
of  the  second  chondro-sternal  articulation  of  the  right  side,  and  passes  from  right  to 
left  and  from  before  backward,  to  the  left  side  of  the  lower  bonier  of  the  fourth  dor- 
sal voriebra  behind.*  Its  upper  border  is  usually  about  an  inch  below  the  upper 
margin  of  the  sternum. 

'  Mr.  J,  WVmwI  Riven  the  following  nccount  of  the  rHalitmfi  and  extent  of  the  arch  of  the  aortn,  ae 
the  result  of  hi-t  ol^ervnlions  on  thirly-iwo  bubjei'ti,  fourttt'ii  male  and  citihtofii  female,  in  whom  an 
anlerO'pofiterior  veriii'al  t^eiiion  of  the  apinal  column  from  lop  to  bodoni  hud  l>een  made,  with  the 
viarera  in  gUu: 

The  cardiac  o|M*ninK  of  the  aorU  lies  in  a  horizont&l  plane  drawn  through  the  centre  of  the  third 
lx)ne  of  tlie  sternum,  panting  midway  between  the  third  and  fourth  rih-cartilagea,  and  emerging  behind 


TUK    A  OUT  A 


505 


Relations. — Ite  anterior  »urf(n*e  ia  c<»vere<l  l>y  tbe  k'ft  pleura  and  lung  and 
rcniiiin^  of  the  thymus  ^kn<i.  and  crossed  towiinl  the  left,  ?jde  hy  the  left  pneumo 
gantric  and  phrenic  nerves  and  superficial  cardiac  branches  of  ihe  left  sympathetic, 
and  by  the  left  superior  intercostal  vein.  It*i  pv9teri»t  9urfaiui  lies  on  the  trachea,  just 
above  iti  bifurcation,  on  the  great  or  deep  cardiac  plexus,  the  <Esopha^s.  thoracic 
duct,  and  left  rciMirrent  laryngeal  nerve.  Its  upper  border  is  in  relation  with  the 
left  innominate  vein,  and  from  it;*  upi)er  part  are  given  off  the  innominate,  left  com- 
mon carotid,  and  left  subclavian  arteries.  It.s  lower  border  is  in  relation  with  the 
bifurcation  of  the  pulmonary  artery  and  the  remains  of  the  ductus  arteriosus,  which 
is  connected  with  the  left  division  of  that  vessel ;  the  left  recurrent  laryngeal  nerve 
winds  round  it  from  before  backward,  whilst  the  left  bronchus  passes  below  it. 

Plas  of  TUK  Hklations  of  the  Transverse  Part  uf  tuk  Akch. 

Above, 
Left  innominate  vein. 
Artoria  innomiiiutA. 
Loft  carotid. 
Left  subclavian. 


/«  PtohL 
Lt^fi  plt'iira  ami  lung. 
Reinain.s  of  thymus  gland. 
Lcfl  pneumoguMtria  nerve. 
Let\  phrenic  nerve. 
Superticiiil  oard'mo  nt*rve«. 
Len,  HUperiur  intercuAtal  vein. 


Hthind, 
Trachea. 

Deep  cardiac  pli'xua. 
CE»opha;;uM. 
Thoriuie  duct. 
Left  recurrent  nerve. 


Bfiow. 

Bifurcation  of  puluionnrr  artery. 
Rf'uiuin.f  of  ductus  arterioaua. 
Left  recurrent  norve. 
Left  bronchus. 

Dk.scendixo  Part  of  the  Arch, 

The  descending  portion  of  the  arch  has  a  straight  direction,  inclining  down- 
ward on  the  left  side  of  the  body  of  the  fifth  dorsal  vertebra,  at  the  lower  border 
of  which   it  takes  the  name  of  descending  thoracic  aorta. 

Relations. — Ita  anterior  surface  is  covered  by  the  pleura  and  root  of  the  left 
lung ;  behind  it  lie?*  on  the  left  side  of  the  body  of  the  fifth  dorsal  vertebra.  On 
it£  right  aide  are  the  tcsophagus  and  thoracic  duet ;  on  its  left  side  it  is  covered  by 
the  pleura. 

Plan*  of  the  Relations  op  the  Descending  Part  of  the  Arcu. 

Fn  Front, 

Pleura. 

Root  of  left  lung. 


Riffht  Sids. 
(EHopha^uti. 
Thf»riioi«'  duct. 


Left  SiiU 
Pleura. 


Behind, 
Irfift  side  of  body  of  fifth  doraal  vertebnL 


ftbout  the  lip  of  the  sixth  (Jorsal  sninons  process.  The  hi».'hest  point  of  the  aortic  arch  lies  from 
ihree-qiittrtere  of  nn  inch  tf»  an  inch  from  the  ixisierinr  stirfm-e  of  the  Mjermd  Iwrne  of  the  utertinm, 
clofw  (o  iu  right  bonier  and  to  (he  inner  fiide  of  the  joint  lietween  the  Hccond  ri^lit  rilHcnrtilace  niid 
the  sternuiu  It  npprrjnchca  the  lower  border  of  the  left  side  of  the  fourth  dnrKiI  vcriebm,  and  first 
louchoc  the  spine  nfiiially  uhotit  the  inrervertehml  suhrstance  Wtween  the  fourth  nnd  fifth  vertebr*.  It 
then  awiimes  a  more  vertical  dirtH'tion.  nnd  lirs  ngiiinKl  the  left  Hide  nf  the  hixly  of  the  tifth  dorsal 
verlebra,  whirh  is,  in  fact,  the  ujtptrinoHt  vertebra  which  Rhows  on  its  b4xly  the  impression  i^r  llatten* 
injr  pro<iin'e<l  by  contact  with  the  aorin  {.hmm.  of  A  not .  and  Phi/k.,  vol.  iii.). 

This  description  in  the  one  tisimlly  actvj>ieil,  nnd  ie  KUpporled  by  the  nlnervalions  of  Pirogoff,  but 
some  anatomists  put  the  two  lower  pfjrtiuns  of  the  arch  one  Tertebra  higher, 
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The  asccniiinfT,  transverse,  und  dcHocmling  poitions  of  the  arch  vary  in  |)08itioD 
according  t«  tht*  moveinfiits  of  rospiratioii,  heiutr  htwt'red,  together  with  llie  tniehea, 
bronchi,  and  pidraonarir  vessels,  during  iudpiratiou  bv  the  descent  of  the  Diiiphragin. 
and  elevated  during  expiration,  when  tlie  Diaphragm  atieends.  These  niovement* 
are  greater  in  the  aj4eending  than  the  transverse,  and  in  the  latter  than  the  deseeml- 
ing  paii. 


Peoullarities. — The  height  to  which  tlie  aorta  riflefi  in  the  cheat  is  usually  about  an 
inch  bt»Iow  thi'  upper  border  of  the  Koriium,  hut  it  iiiuy  jweenti  nearly  to  the  top  of  that 
bone.  Oecusionairy  it  in  fuuud  an  inch  uikj  u  lialf.  more  rurt>lv  two  or  even  three  inches,  )ii>h>w 
thi(<  point. 

In  Direction. — Sometimen  the  norta  iirche«  otcp  the  root  of  the  rii;ht  instead  of  the  left  hing, 
h»  in  hir*if*.  ami  iia-tcrs  down  on  tlic  rit;hi  (tide  of  the  spine.  In  nuch  tafles  alt  the  viscera  of  the 
thonuMc  and  ahaouiinal  cavities  are  transpoi^wl.  1a*&8  tre((ueDtly.  tlte  uorta.  after  archiug  over 
the  root  of  the  ri^ht  lun^^,  in  directed  to  itK  usual  portion  on  the  U>ft  ^ide  of  the  feipine,  tiuK  pecti* 
liarity  not  Ivinj:  at'cunipnnied  hy  any  tran^^positiun  of  the  viwora. 

In  Oonforxaation. — The  aorta  occasionally  diviiir'r^.  a-s  in  some  quadrtipedN.  into  an  ascend- 
ing and  11  de.icendin>:  trunk,  the  former  of  which  \s  dircctcii  v<'rti<'ully  upward,  and  miltilivideii 
into  three  branches  to  supply  the  head  and  upper  extrtnitties.  .SnnctimcH  the  aorta  wiiUJivitles 
Boon  after  \l»  ori/jin  into  two  branches,  which  soon  reunite.  In  one  of  tJicsc  cases  the  ccftitplui^us 
antl  trachea  wfTc  found  to  pfws  through  the  intenal  left  by  their  division;  this  is  the  normal 
condition  of  the  vesiiel  in  the  Reptitia. 

SuTfiTlcal  Anatomy. — Of  all  the  vessels  of  the  nrterial  system,  the  aorta,  and  more  espe- 
cially its  arch,  is  most  fre(|uently  the  seat  of  diwiuw* ;  henrc  it  is  important  to  consider  some  of 
the  ooiiseqiiencea  that  may  ensue  from  aneurism  of  thi*  part. 

It  wilt  be  remembenHl  tliat  the  ascending  part  of  the  arch  i«  contained  in  the  pericardium, 
ju^t  behind  the  sternum,  beini:  crossed  at  itH  coniDiencenient  by  the  pulmonary  artery  nnd  ri^hi 
auricular  appendix,  and  bavin;:  the  mot  of  ihe  ri>rht  tun;;  Itchind,  the  vena  C4iva  on  the  right 
siiji',  and  the  jailmuuary  artery  and  left  auricle  on  the  left  side. 

Aneuri.*4in  td'  the  ascending  aorta,  in  the  hitiiation  of  the  aortic  t^inuNCs,  in  the  f^reat  majonty 
of  i'lv!^^  affects  the  ri^ht  anterior  sinu**;  thi*  is  mainly  owinp  to  the  fact  that  the  repirptiilion 
of  blood  upon  the  Kinuses  takes  plaee  chielly  uu  the  ri;:ht  anterior  aspert  of  the  vessel.  As  ihr 
aneurisiiml  sac  enlarges  it  may  t-omprcss  nity  or  all  of  the  htructurcs  in  iminedinte  proximity  witli 
it,  but  chiefly  projects  toward  ihc  right  anterior  side,  and  consequently  interferes  mainly  wiih 
those  stnieturcs  tluit  have  a  corresponding  relation  with  the  vessel.  In  thf  majority  of  e^^e'*  it 
burets  into  the  cavity  of  the  pericurdiuni.  the  patient  suddenly  drttps  down  dt-ad.  an*!  U|mim  a 
pottt-morteiu  exuniinatiou  the  pericardial  sac  is  found  full  of  b!oi>d  ;  or  it  may  toinpress  the  riyhl 
auricle  or  the  pulmonary  artery  and  adjoining  part  of  the  right  ventricle,  and  ojien  into  one  or 
t)u'  other  of  these  parts,  or  may  press  upon  the  sti|)erior  cava. 

Aneurism  of  the  aseending  aorta,  originating  ai>ove  the  sinuses,  mnsl  frequently  implictates  the 
right  antJ>rior  wall  of  the  vessel ;  this  is  probably  mainly  nwinc  to  ibe  hUtoti  being  impelled 
against  ih\s  jmrt.  The  direction  of  the  aneurism  is  also  ebietly  to%vard  the  right  of  the  median 
line.  If  it  attains  a  lariie  size  and  pnijet.-t,*  forward,  it  may  a1)S4>rb  the  sternum  nnd  the  mr- 
titnges  of  the  ribs,  usually  on  the  right  side,  and  appear  as  a  pulsating  tumor  on  the  front  of  tin- 
client,  just  bilifW  the  manubrium  ;  or  it  may  burst  into  the  pericardium,  or  may  compress  or  0|>en 
into  the  right  lung,  the  trachea,  bronchi,  or  oesophagus. 

UeganHng  the  transverse  part  of  the  arch,  the  student  is  n'lninded  that  the  vessel  lies  on  the 
trachea,  the  a»sophag\is,  and  thoracic  duct  :  that  the  recurrent  hiryngfal  nerve  winds  around  it; 
und  that  from  its  upper  part  are  giv)*n  olf  three  large  trunks,  whieh  supply  the  bead,  neck,  and 
upper  extremitie.*.  Now,  an  aneuriMual  tumor  taking  origin  from  tlie  |Ki>terior  part  or  right 
as|>ect  of  the  vessel,  its  most  usual  site,  may  pres.-*  wyou  the  truehf-a,  impede  the  breatliing.  or 
pnKluce  cough.  hirmoptysiH.  or  stridulous  breathing,  or  it  may  ultimately  burst  into  tliat  tnf*!-. 
producing  fatal  hemorrhage.  A<rain.  it«  pressure  on  the  laryngeal  nerves  may  give  rise  to 
symptoms  which  so  accurately  resemble  those  of  laryngitis  that  the  operation  of  Iracheotomv 
has  in  some  cases  been  resorted  to.  from  the  supposition  that  disease  existed  in  the  laryni;  or  it 
may  press  upon  the  thoracic  duct  and  destroy  life  by  inanition  ;  or  it  mav  involve  tlie  cc^ophairus, 
producing  dyspha^a;  or  it  may  burst  inl^  the  lesuplmgus,  when  fatal  liemorrhage  will  twrur. 
Again,  the  innominate  artery  or  the  lef^  carotid  or  .suls'luvian  may  l>e  so  obstructed  by  elots  u.^  to 
pro<luce  a  wcakne-^.s,  or  even  n  disapis-arance,  of  the  pulse  in  one  or  the  other  wrist ;  or  the  tumor 
may  prcj^ent  itself  at  or  alx>ve  the  nmnubrium.  generally  either  in  the  me<Iian  line  or  to  the  ri^ht 
of  the  dternum,  and  may  simulate  an  aneurism  of  one  of  the  arteries  of  the  neik. 

Aneurism  affecting  the  tlescending  part  of  the  arch  is  u>'uully  dire<  U'd  backwanl  iind  to  the 
left  side,  causing  ub.*<orption  of  llie  vertehne  und  (■nrr«>poniling  riUs  or  it  nmy  pres->  u|x»ii  the 
traxdiea.  left  bronchus,  wsuphagus,  and  the  right  and  left  lungs,  generally  the  latter.  When  rup- 
ture of  the  sfU'  cK'eurs,  it  u.sually  takes  plae<'  into  the  lefY  pleural  cavity;  less  fretjuently  into  the 
Xvd  bronchus,  the  right  pleura,  or  iiidi  the  substance  of  the  lungs  or  trachea.  In  this  form  of 
aneurism  pain  is  an  almost  con.xtani  and  chamci»'risiic  symptom,  referred  to  either  the  hack  or 
ohest.  and  asually  ra4liating  from  the  spine  around  the  lefl  side.  This  symptom  depends  upon 
the  aneunsmal  rhc  coinprvssinic  tti«  iDtereoHtal  nnrvfs  againnt  the  bone. 
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Branches  of  tuk  ARtu  of  thk  Aorta  (Figs.  804,  3*>.5). 

Th«?  bninclics  given  off  from  the  arch  of  the  aorta  are  five  in  number:  two  of 
smalt  size,  from  the  ascending  portion,  the  right  and  left  coronary:  and  three  of 
large  aijte,  frora  the  transverse  portion,  the  innominate  artery,  the  left  common  caro- 
tid, and  the  left  Dubolavian. 

PecullaritieB. — Position  of  tha  Branches.— The  brttnolies,  inKU'ini  of  arifin^;  frorn  the 
highest  part  of  tho.  arch  (tht'ir  usual  poftitioii).  may  ho  mtiveij  more  to  thv  rii;ht.  nrivini;  froui  thi> 
coraiMeiicwiiHMit  of  thi;  trantivoriso  or  uppor  part  of  tht*  iiscciiiliMi;  (>ortion  :  or  tho  UUtance  fmm 
one  aiiotht?r  at  thoir  oriju:in  may  he  inoreaAcd  or  dimini-shed,  the  must  frequent  chun^^e  in  this 
rosprc't  bi'iniT  the  auproximtitiou  of  thi*  left  oarntid  towanl  the  innominate  artery. 

The  number  or  the  primary  >>ran(!he.s  may  Ir'  ro«imiMi  to  two :  the  h^ft  carotid,  arising  from 
the  iunominato  tirtrry.  or  (more  rarely)  the  carotid  and  !«uht'Iaviao  arlerics  of  the  left  fiidc.  ari*- 
inp  from  a  left  innominate  artery.  But  the  number  may  he  increa^eii  to  four,  from  the  ritcht 
carotid  and  nulwlavian  arterieB  arising  directly  from  the  aorta,  tho  innominate  heinK  abfeul.  In 
moot  of  thertH  latter  caaes  the  ri^ht  subclavian  has  b»3en  found  to  arise  from  the  left  end  of  tli<» 
arch;  in  othf^r  ease*  it  was  the  second  or  third  branch  pven  off  inf*tead  of  the  firt*t.  Lastly,  the 
number  of  trunks  from  the  arch  may  he  inrn^aswl  to  tive  or  )*ix  :  in  the»e  instancet*  the  external 
aod  internal  carotids  arifte  separately  from  the  arch,  the  common  carotid  l>ein^  abtfcnt  on  one  or 
both  -^idt's. 

Number  Usual,  Axrangement  Different. — When  ttie  aorta  arches  over  to  the  right 
side,  tht?  thr*»«  hranrhes  have  an  arrun^emLMit  the  rcvursc  of  what  is  usual,  the  innominate  sup- 
plvin^  the  left  Vide,  and  the  carotid  and  siiiK'Iavian  (which  ari.*p-«  neparately)  the  riyht  Kide.  In 
oth'T  eases,  where  the  oort^i  tiikes  it*  usual  eourse.  the  two  carotids  may  Ijc  joined  in  a  common 
trunk,  and  the  sulHjlarians  arise  separat^ily  from  thp  arrh,  the  rifzht  subclavian  ^^nerally  arising 
from  the  left  end  of  tlie  art^h. 

Secondary  branches  sometimes  arise  from  the  arch;  most  commonly  such  a  secondary 
hninch  i.»i  iln-  left  vertehnil,  which  usually  takes  origin  Itetween  the  left  carotid  and  left  sutjcla- 
vian.  or  beyond  them.  Smietimes  a  thynjid  branch  iti  derived  from  the  arch  or  the  right  inters 
nal  mammary  or  right  Tertebral,  or.  more  rarely,  ^»otll  vertebral.' 


The  Coronary  Arteries. 

The  Coronary  Arteries  supply  the  heart :  they  are  two  in  number,  right  and 
left,  arising  near  the  commencement  of  the  aorta  immediately  above  the  free  mar- 
gin of  tlie  semilunar  valves. 

The  Right  Coronary  Artery,  about  the  size  of  a  crow's  fjuill,  arises  from  the 
aorta  immcdiatclv  above  the  free  mar;;in  of  the  rij^lit  semiliinur  valve,  between  the 
pulmonary  artery  and  the  right  apperidix  auricula*.  It  passes  forward  to  the  right 
Bide  in  the  groove  between  the  right  auricle  and  ventricle,  and,  curving  around  the 
right  border  of  the  heart,  nin:*  along  iL**  posterior  surface  as  far  as  the  posterior 
interventricular  groove,  where  it  divides*  into  two  branches.  oi»e  of  which  continnea 
onward  in  tlie  groove  between  the  left  auricle  and  ventricle  and  ana.'itomoses  with 
the  left  coronary  :  the  other  dc'^ceiids  along  the  posterior  iutervenlricular  furrow, 
supplying  branches  to  both  ventricles  and  to  the  septum,  and  anaj^tomosing  at  the 
apkcx  of  the  heart  with  the  <lescending  bmnches  of  the  left  t^nmary. 

This  vessel  sends  a  large  branch  along  the  thin  margin  of  the  right  ventricle  to 
the  a|iex,  and  numerous  small  branches  to  the  right  auricle  and  ventricle  and  the 
commencement  of  the  putmoiuiry  artery. 

The  Left  Coronary,  larger  than  the  former,  arises  immediately  above  the  free 
e<lge  of  the  left  semilunar  valve,  a  little  higher  than  the  right:  it  passes  forward 
between  the  pulmonary  artery  and  the  left  appendix  auriculne,  and  descends  ohliijuely 
towanl  the  anterior  interventricular  groove,  where  it  divides  inti»  two  branches.  Of 
these,  one  passes  transversely  outward  in  the  left  auriculo-ventricular  groove,  and 
winds  around  the  left  border  of  the  heart  to  its  posterior  surface,  where  it  anasto- 
moses with  the  transverse  branch  of  the  right  coronarv :  the  other  descends  along 
the  anterior  iutervetitricular  groove  to  the  apex  of  the  heart,  where  it  aniistomiKses 
with  the  doacendiug  branches  of  the  riglit  coronary.     The  left  coronary  supplies 

'The  anomalies  of  the  aorta  and  iu  branches  are  minutely  described  by  Kmuse  in  Ilenle's 
AwUomy  (Brunswick,  IK/'O),  vol.  iii.  p.  *210  rJ  jm//. 
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tbe  left  auricle  and  its  appendix,  both  ventricles,  and  numerous  Binall  branches  tu 
the  pulmonary  artery  and  commencement  of  the  aorta.' 

Peouliaritiee. — Tiiose  vcascI**  ocousiouiklly  urUe  l>v  a  coinuioii  trunk,  or  their  number  may 
Iw  iiicrou-itl  (o  tiiree,  the  ndditioniil  l>raiK'li  boiiij;;  of  siiiull  size.  More  rartly,  there  arc  two 
atldiiionul  hrunches. 

Arteria  Innominata. 

The  Innominate  Artery  (brachio-oephalic)  is  the  largest  brjinch  given  off 
from  the  urch  of  the  noria.  It  arises  from  the  commencement  of  the  tninsverse 
portion  in  front  of  the  left  carotid,  and,  ascending  obliquely  to  the  up|)er  border  of 
the  right  sterno-claviculur  articulation,  divides  into  the  right  common  camtid  and 
right  siul)clavian  urterie8.  This  vessel  varies  from  an  inch  and  a  half  to  two  inches 
in  length. 

Rklations. — In  front  it  \»  separated  from  the  first  bone  of  tbe  sternum  by  the 
Stcrno-hj'oid  and  Stenio-thyroid  muticles,  the  remains  of  tbe  thymus  gland,  the  left 
innominate  and  right  inferior  thyroid  veins,  which  cross  its  root,  and  sometimes  the 
inferior  cervical  cardiac  branch  of  the  right  pneuroogastric.  Behind  it  lies  upon 
the  tmchea,  which  it  crosse-s  obliquely.  On  the  ri'rfht  sidf  is  the  right  vena  innom- 
inata, right  pneumogastric  nerve,  and  tbe  pleura:  and  on  the /<;fj(  ^/V/<' the  remains 
of  the  th3'mus  gland  and  origin  of  the  left  carotid  artery. 

Plan  of  the  Kelations  of  thb  Innominate  Arteuv. 

In  Front. 
Stornum. 

St^rno-liyoicl  (inrl  Stenio-lliyroid  musolen. 
lipinainti  of  thymus  <^taiic]. 

Left  iniioininatt'  and  ri^lit  itifvrinr  thyroid  veius. 
lufurior  cervical  cardiac  branch  from  right  pueuinugatitnc  nerro. 


Ritjht  Sidf. 

Rifcht  vena  iimoiuinatu. 
Kiirht  piii'uniu|ini^tric  nerve. 
Pleura, 


Iniuttlimle 
Ail9f3'. 


Lej}  Side. 
Rt-'maine  of  thvmus. 
Led  carotid. 


Behind. 

Traehea. 

Branohee. — The  innominate  usually  gives  off  no  branches,  but  occasionally  a 
small  bi-anch,  the  thtfroklea  ima^  is  given  off  from  this  vessel.  It  ascends  in  fi*ont 
of  the  trachea  to  the  lower  part  of  the  thyroid  body,  which  it  supplies.  It  varies 
greatly  in  size,  and  appears  to  comp<*nsate  for  deficiency  or  absence  of  one  of  the 
other  thyroid  vessels.  It  oeciisionally  is  found  to  arise  from  the  subclavian  or  inter- 
nal manmiary  vessel.  The  innominate  artery  also  sometimes  gives  off  a  thymic  m 
bronchial  branch. 

Peculiarities  in  Point  of  Division. — Wht-n  the  l<ifuri.ntion  of  tlie  inninninat*'  artery 
varies  from  tiie  point  nlKne  inonti'ined.  it  (K)metiiut»«*  ascends  »  consideralile  distanee  altovo  the 
sternal  end  of  tlie  claviciv ;  less  frequently  it  divid*^  below  it.  In  the  former  v\%\»n  of  cas^h  its 
Ipn^'tli  may  extiet'd  two  inches,  ami  in  the  latter  he  reiluee<l  to  an  inch  i»r  less.  Tliestc  are  )>ointA 
of  trontiiderabte  intorcHt  for  the  sur^^cnn  to  rememb^tr  in  connection  with  the  operation  of  tying 
this  vesnel. 

Position. — Wiir-n  thf  aorta  archnn  over  to  ttie  right  Bide  the  innuiuiiiate  is  direct«d  to  the 
\i'\\  hidf  of  the  neck  iiiftoul  of  the  riirht. 

Collateral  Otroulation.  — Allan  Hums  demonstrated  on  the  dead  suhject  the  po#ij*il»iUty 
(if  thr  f-'tahlishnifnt  of  the  oollatortil  rirenlation  after  lipituro  of  the  innominate  artery,  hy  tyinjj 
and  dividin;;  that  urt<'ni\  al\*'r  whieh,  he  hav**,  "even  coan**'  injection  intpeUed  int«*  the  aorta 
paMHtnl  fn^dy  hy  tlie  ana(itonioftin<;  branch(»«  into  th(»  arteries  of  the  ri^rht  arm,  filling;  them  and 
all  the  vessels  of  the.  head  completwly  "  {Sujfjinil  Anutt^my  of  the  Hmd  ami  Srric.  y.  fi2).     The 

*  AeeordinK  tc  I^r*  Samuul  WesU  (here  is  a  very  frev  and  complete  anastoinoaia  betwecm  (he  tvo 
nuroniiry  art^^riea  i/xi»<W,  June  2,  18S3.  p.  946)- 
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bmnches  by  which  this  ciretilmtiori  would  be  carried  on  are  vory  numeroui*;  thus,  all  the  com- 

munieation?  a^-roH.**  the  miilrllo  lini*  Vtwppri  tho  hranchi'j*  of  the  raroti*!  nrtf^ri**!*  of  ot»|M»RilP  Aide* 
vouUl  he  avaihibtc  for  tho.  supply  of  blood  to  the  ripht  tide  of  the  hoiid  and  nci:k,  whift*  the  aiiO!*- 
U»mo!iiA  I>rtwtt'n  the  Hupt'rior  int4'n'o;*uil  of  the  sulK?laviun  and  the  finst  mtrtii:  intcri.'Otitiil  («♦'«  infra 
on  the  c'ollatiTal  circulation  aftor  oliliteration  of  tlie  thoracic  aortii)  would  brin^  the  blood,  by  u 
fret?  and  direct  courw,  into  th«  riiiht  subi'lavian  :  tbn  nunierou?*  i'iinn4'ctiont*  al«»  l»etwi>4*n  the 
lower  interiMMital  artorios  and  the  branehe*  of  the  axillary  and  intornal  mammary  arl^ri**;*  would 
doubtle<i.<t  a98i»tin  the  supply  of  blood  t-o  th**  rlirht  arm.  while  tin*  epiirastric,  from  tb»>  t'XU'rnal 
ilitU-'.  would,  bv  mf'anA  of  it.K  anivtomosiiit  with  the  tnc<?rnal  mammary,  compenKaio  for  any  dMti- 
ciency  in  thp  vasculnrity  of  the  wall  of  the  chetit. 

Sur^ioal  Anatomy. — Altbou{;b  the  operation  of  tying  the  innominate  artery  hii«  been 
performed  by  Hcreral  sur^eom*  for  aneuriKui  of  the  rit;bt  nubolavian  extending  inward  lun  far  aa 
(he  Scalenus,  in  only  one  in!*tance  baa  it  been  uttendixl  with  puccew.'  Mott «  patient,  however, 
on  whom  the  operation  wa«  first  performed,  lived  nearly  four  we»*k*.  and  Graefe  «  more  than  two 
months.  The  main  olwtai'les  to  the  operation  are,  a-s  the  student  will  pereeive  from  hi<i  disse<> 
tion  of  thiH  vessel,  the  deep  situation  of  the  artery  iMdiind  and  benouth  the  rtiernuni.  and  the 
number  of  important  nlrueturen  which  surround  it  in  every  part. 

In  order  to  apply  a  lipiture  to  this  vessel  the  patieut  is  to  be  plai'ed  upon  his  back,  with  tb« 
shoulder;*  raised  anfi  tlie  head  bent  a  little  backward,  so  lus  to  draw  out  me  artery  from  l»ebind 
the  sternum  into  the  neck.  An  incision  two  inches  lonp  is  then  made  along  the  anterior  l»order 
of  tlie  Ster no- mastoid  mn»ele,  U'rminatin^  at  the  ^^ternal  end  of  the  elavicU'.  From  this  point  u 
second  incision  is  carried  al>out  the  same  length  alone  the  upper  Itonier  of  the  clavicle.  The 
skin  is  then  dissected  back  and  the  Platysraa  dividwi  on  a  (iirecKir:  the  sti'rnal  end  nf  the 
Sterno-mastoid  is  now  brought  intt»  view,  and  a  director  bein^  prts**ed  Iwneath  it  and  clo^e  to  itn 
under  surface,  so  as  to  avoiti  any  ^mall  vessel--,  the  muscle  i»  to  be  divide<l  transversely  throuth- 
out  the  jp^'nt^T  part  of  its  attachment.  By  prpssin^  aside  any  loo!*e  cellular  tissue  or  vessels  that 
may  now  appear  the  Sterno-hyoid  and  Sterno-thyroid  mu*.cle:«  will  bo  exprwed,  and  must  l>e 
divided,  a  ilirector  being  previously  pa.'^sed  beneath  them.  The  inferior  thyroid  veins  mav  com© 
into  view,  and  must  be  carefully  driLwn  either  upwani  or  downward  by  means  of  a  blunt  hoolc.  On 
no  account  should  these  vessels  l>e  divided,  as  it  would  a*Id  much  to  the  difficulty  of  the  oneration 
and  endanjrer  its  ultimate  success.  After  tearing  throutrh  a  stronj:  fibro-t^dlular  lamina  the  rikdii 
cArotid  is  brouj^ht  into  view,  and,  lieing  traced  downwanl.  the  arteria  innominata  is  arrived  at. 
Tlic  left  vena  innominata  should  now  be  depressed;  the  right  vena  innominata.  the  internal 
jugular  vein,  the  pneumogastrie  nerve  drawn  to  tlie  right  side;  and  a  curviii  aneurism-neeflle 
mav  then  l»e  passed  around  the  ve^^sel  close  to  its  surface  and  in  a  dire*!tion  from  Isdow  upwani 
and  inward,  care  being  tiiken  to  avoid  the  right  pleural  sac.  the  trachea,  and  cardiac  nerves. 
The  ligature  should  l^ie  applied  to  the  artery  a»  high  as  possible,  in  order  to  allow  mom  between 
it  and  the  aorta  for  ihe  formation  of  the  coaguluin.  The  importance  of  avoiding  the  thynud 
pleius  of  veins  during  the  primary  steps  of  the  operation,  and  the  pleural  sac  whilst  including 
the  vessel  in  the  ligaturCf  should  l>e  most  carefully  l>orne  in  mind,  since  secondary  hemorrbajze 
or  pleurisy  has  boen  the  cause  of  death  in  all  the  latal  ovse.^  hitherto  recorded. 


Common  Oaeotid  Arteries. 

The  Common  Carotid  Arteries,  nlrhotigh  occupying  a  nearly  similar  position 
in  the  neck,  differ  in  position,  and  consequently  iu  their  relations  at  their  origin. 
The  right  carotiil  arises  from  the  arteria  innominata  behind  the  right  stemo-clavic- 
ular  articulation;  the  left,  fi-oiu  the  highest  part  of  the  arcli  of  the  aorto.  The  left 
carotid  is  con.sefjuently  longer  and  phiced  more  deeply  in  the  thorax.  It  will  there- 
fore be  more  convenient  to  describe  first  the  coui-se  and  relations*  of  that  portion  of 
the  left  carotid  which  intervenes  between  the  arch  of  the  aorta  and  the  left  .sterno- 
clavicular articulation.    (Sec  Fig.  'Si\4,) 

The  left  carotid  within  the  thorax  ascends  obliquely  outward  from  the  arcli  of 
the  aorta  to  the  root  of  the  neck.  In  front  it  i.s  separated  from  the  first  piece  of 
the  sternum  by  the  Sterno-hyoid  and  Stemo-thyroid  muscles,  the  left  innominate 
vein,  and  the  remain.s  of  the  thymus  gland ;  hchiiid  it  lies  on  the  trachea,  cesopha- 
gU8,  and  ihonicic  duct.  IntcrnaUy  it  is  in  relation  with  the  arteria  innominata; 
extemallf/,  with   the  left  pneumoga^tric  nerve  and  left  subclavian  artery. 

'  The  o|^)eration  was  pcrfttrined  by  Dr.  Smyth  of  New  Orleans.    iSee  the  New  Sydenham  Society'* 
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Plan  of  the  Relations  ok  tmk  Left  Oumhun  ('akotio.  Thoracic  PoRTum. 

In  Fi-ont. 
SternuiTi. 

St<Tin>-hy(ii'l  ttn<i  Steruu-liiyrDiii  inutiuletk 
Left  inriumiuHlo  vein. 
H«inainB  of  thymus  gland. 


Internally. 
Artrria  inoominata. 


Exieruiiily. 
Loft  pneumof!:]Uitric:  nerve. 
Iiel\  Hutjotavian  aricry. 


Trachea. 
<K.-'Op  bogus. 
Thoraoiu  duct. 

In  the  neck  the  two  common  caroti*L*  ^e^^e^ll^le  each  other  so  closely  that  one 
description  will  apply  to  both.  Each  vessel  pahi^cs  obli(|uely  upward  from  behind 
the  stemo-clavicular  articulation  to  a  level  with  the  upper  border  of  the  thyroid 
cartilage,  where  it  divides  into  the  external  and  internal  carotid,  these  names  being 
dcrive<l  from  the  distrihiifioii  id*  the  artcrips  to  the  external  parts  of  the  head  and 
face  and  to  the  internal  \y\ivKi>  of  the  crjiniuiu  respectively.  The  coun*e  of  the  com- 
mon carotid  is  indicated  by  a  line  drawn  from  the  steraal  end  of  the  clavicle  below 
to  a  point  midway  between  the  angle  of  the  jaw  and  the  mastoid  process  above. 

[As  it  lies  just  under  the  anterior  border  of  the  Sterno-cleido-miwloid.  this  muscle 
bnns  an  excellent  guide  to  its  position.] 

At  the  lower  part  of  the  neck  the  two  common  carotid  arteries  arc  separated 
from  each  other  by  a  very  small  interval,  which  contains  the  trachea;  but  at  the 
upper  part,  the  thvroid  body,  the  larynx,  and  pharynx  project  forward  between  the 
two  vessels,  and  give  the  appearance  of  their  being  placed  farther  back  in  that  sit- 
uation. The  common  carotid  artery  i«  contained  in  a  sheath  deriveil  from  the  deep 
cervical  fascia,  which  also  encloses  the  internal  jugular  vein  and  pneumogastric 
nerve,  the  vein  lying  on  the  outer  side  of  the  artery  and  the  nerve  between  the 
artery  and  vein,  on  a  plane  posterior  to  both.  On  opening  the  sheath  these  three 
Ktructuros  arc  seen  to  be  separated  from  ont*  amnher,  each  boiiig  enclosed  in  a  scp- 
antte  fibrous  invefitment. 

Relations, — At  the  lower  jmrt  of  the  neck  the  common  carotid  artery  is  very 
deeply  seated,  being  covered  by  the  superBcial  fascia,  Platysma.  and  deep  fascia,  the 
Stemo-mastoid,  Sterno-hyoid,  and  Sterno-thyroid  muscles,  and  by  the  < Jmo-hyoid 
opposite  the  cricoid  cartilage:  but  in  the  upper  part  of  its  course,  near  \i»  termina- 
tion, it  is  more  superficial,  being  covered  merely  by  the  integument,  the  superficial 
fascia,  Platysma.  deep  fasiia.  and  inner  margin  of  the  Stermi-raastoid,  and  is  con- 
tained in  a  triangular  space  bounded  btdiind  by  the  Stemo-masloid,  above  by  the 
posterior  belly  of  the  Digastric,  and  below  by  the  anterior  belly  of  tliu  Omo-liyoid. 
This  part  of  the  artery  is  crossed  obliquely  from  within  outward  by  the  sterno- 
mastoid  artery  ;  it  is  crossed  alsf>  by  one,  or  sometimes  two  superior  tliyroid  veins, 
which  terminate  in  the  internal  jugular,  and  descending  on  '\X»  sheath  in  front  is 
seen  the  descendens  noni  nerve,  this  filament  being  joined  by  one  or  two  branches 
fnmi  the  cervical  nerves,  which  crass  the  ves.**el  from  without  inward.  iSometiraea 
the  descendens  noni  is  contained  within  the  sheath.  The  middle  thyroid  vein 
crosses  the  artery  about  it«  middle,  and  the  anterior  jugular  vein  below.  Behind^ 
the  artery  lies  in  front  of  the  cervical  portion  of  the  spine,  resting  first  on  the 
Longus  colli  muscle,  then  on  the  Rectus  capitis  amicus  major,  from  which  it  is  seji- 
aratc<i  by  the  sympathetic  nerve.  The  recurrent  laryngeal  nerve  and  inferior 
thyroid  artery  cra*is  behind  the  vessel  at  its  lower  part.  IntrrnaUy,  it  is  in  relation 
with  the  trachea  and  thyroid  gland,  the  inferior  thyroid  artery  and  recurrent  lar- 
yngeal nerve  being  interposeii;  higher  up,  with  the  larynx  and  pharynx.  On  its 
Qutcr  Me  are  placed  the  internal  jugular  vein  nnd  pneumogaMtric  nerve. 
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At  the  lower  part  of  the  neck  the  internal  jugular  vein  on  the  right  side  ilivergefl 
from  the  ftrterv,  hut  on  the  loft  side  it  approaches  it,  aiid  often  crosses  its  lower  part. 
ThiH  is  an  important  fact  to  bear  in  mind  during  the  performance  of  any  operation 
on  the  lower  part  of  the  lef^  common  carotid  artery. 


InU'^iimont  ami  famila. 

Plutysma. 

Stcnio-ma^toid. 

SleriKf-hyoid. 

Sterno-thyroid. 


Externally. 
Inlentat  jugular  vein. 
Pneuraoi*iistric  nerve. 


Plan  of  thk  Relations  ok  thb  Common  Carotid  Artery  [Cervical  PoRrroN]. 

In  Front. 
Omo-hyoid. 

Descendcns  and  CommanicanH  noni  ncrres. 
St4!rDO-ma!<toid  anery, 
Su(>«riur  and  luiddlv  tliyroid  veirm. 
Anterior  jugular  vein. 

InternitUy. 

/         ^\  Trachea, 

/    Com««     ^  Thyroid  glaad. 

V  j  Inft-'Hor  thyrui'i  artery. 

^*^    "  Pharynx. 

BdiinA. 
Lon^ua  colli.  Sympathctio  nerve. 

Rootii!)  capitis  anticus  major.  Inferior  thyroid  artery. 

Recurrent  laryngeal  nerve. 

Peculiarities  aa  to  Origin. — The  right  rommon  vorotid  roay  arise  above  or  b*"!©*-  iu  ufual 
point.  th«*  upin'i'  l)oriler  of  the  sU'riKW^hivicular  artJciihttion.  Thia  variation  oircurs  in  one  out  of 
about  oi^ht  ca'***s  und  a  halT,  am)  the  oripin  is  more  frequently  a(K)ve  than  U'ltiw  (hn  usual  |>oiiit-, 
or  the  artery  ujay  arise  an  a  eeparate  branch  from  the  arch  of  the  aorta  or  in  conjunetion  with 
the  left  carotid.  The  IrfJ  r<tmmon  rarotid  varies  more  fnH[uently  in  \\»  ori^Hn  than  th»s  rij:ht. 
In  the  majority  of  abnormal  L'aj*es  it  ari.-^e^  with  tlie  innumiuate  artery,  or  if  tlie  innominate  arU'ry 
\yt  absent  the  two  earotids  arise  usually  by  a  single  trunk.  The  left  eurutid  has  a  lendeney 
toward  the  ri;fht  side  of  the  arch  of  the  aorta,  bein';  ooeaHionally  the  first  brtme!i  jiivon  off  froiu 
the  transverse  portion.  It  rarely  joins  with  the  left  subclavian,  except  in  cawr'*  of  tranKposition 
of  the  arch. 

Peouliaritiee  ae  to  Point  of  Division. — The  most  important  poeuliaritieM  of  thiH  vewtnl 
in  a  fiurgieal  point  of  view  relate  to  its  plaee  of  division  in  the  neck.  In  the  majority  of  abnor- 
mal caeen  this  (xrurs  hiirher  than  usual,  the  art^TV  dividing  into  two  brauche«  0i>p0Kit*j  the  hvoid 
Iwue,  or  even  higher;  more  rarely,  it  occura  below  its  unual  place,  opposite  tne  middle  ot^  the 
larynx  or  the  lower  border  of  the  cricoid  crartilope  ;  and  one  caae  in  related  by  Mor^cagni  where 
the  rommon  carotid,  only  an  inch  and  a  half  in  lenfrth.  divided  at  the  root  of  the  neck.  Very 
rarely  the  common  carotid  tucenda  in  the  ne(.'k  without  any  subdivision,  the  Internal  earotid  btring 
wanting;  and  in  two  cases  the  common  carotid  ha.«  been  found  to  he  absent,  the  external  and 
iutemal  carotids  arising  directly  from  the  arch  of  the  aorta.  Thi.s  pfculiarlty  exi.sted  on  both 
(tide:*  in  on''  uubjwt,  on  one  side  in  Uie  other. 

Occasional  Branches. — The  common  carotid  u>fually  ^iven  off  no  branch  previous  to  xia 
bifurratiun  ;  bur  it  oia.sionully  gives  origin  to  the  jnuperior  thyroid,  or  a  laryngeal  branch,  the 
inferiiir  llivroid.  nr.  more  ran-ly,  the  vertebral  artt-rv. 

Surgical  Anatomy.  [.*>ee  the  Triangles  of  tfie  Neck.  p.  525.] — The  operation  of  tyinjr  the 
eommun  carotid  artery  may  be  neeei<8ary  in  a  case  of  wound  of  that  vessel  or  it^  brani:hes.  in 
an4*urip<ii>,  or  in  a  <'iv^e  of  pulwitin^  tumor  of  the  orbit  or  xkull.  If  the  wound  involvt-**  the  trunk 
of  the  common  carotid,  it  will  1m*  neceseary  to  tie  the  artery  alK>ve  and  Itelow  the  wounded  part. 
But  in  i'a*es  of  an«-urii*iii,  or  where  one  of  the  branches  of  the  common  carotid  is  wounded  in  an 
inncceitfible  Hituutinn,  it  may  be  judged  nece«flary  I*)  tie  the  trunk.  In  ."uch  caws  the  whole  of 
the  artery  is  act.-f.-tsible,  and  anv  part  may  be  tieii,  except  close  to  either  end.  When  the  case  \a 
Kuch  as  to  allow  of  a  choice  bemg  made,  the  lower  part  of  the  carotid  ahould  n<*ver  be  selected  aa 
the  spot  upon  which  to  ploce  a  ligature,  for  not  only  is  the  artery  in  this  situation  pla<*ed  very 
deeply  in  the  Ufck,  but  it  is  covered  by  threv  layers  of  muimdes.  and  on  the  left  side  tlie  ju^'^ular 
vein,  in  the  great  majority  of  cajscj«,  pa*j*e.<  oblii|Uely  in  front  of  it.  Nt-iiher  should  the  upper  end 
l)e  itele«'te<i,  for  here  the  Hunerior  thyroiil  vein  and  it-»  tributaries  would  give  rise  to  very  consid- 
erable difficulty  in  the  application  of  a  ligature.  Th<'  fioint  mo?«t  favorable  for  ti»e  operation  in 
that  part  of  the  vessel  winch  bisecta  the  angle  fonned  by  the  anterior  edge  of  the  Stcmo-majftoid 
with  the  Omo-hyoid  muscle,  at  the  level  of  the  cricoid  cartilage.  It  oecaaionally  happens  thatf 
the  carotid  artery  bifurcates  below  it«  U8ual  position:  if  the  artery  be  exposed  at  its  point  of 
bifurcation,  both  division*  of  the  vessel  should  l>e  tied  near  their  oriirin,  in  preference  to  tying 
the  trunk  of  the  artery  near  its  termination  ;  and  if,  in  consequence  of  the  entire  alwenc**  of  the 
fommon  carotid  nr  fn»m  it**  early  divi,4ion.  two  arteries,  the  external  and  intt'rnal  carotids,  are 
mot  with,  the  ligature  should  be  placed  on  that  vessel  which  is  fouml  on  tromprpH-sion  to  be  cou- 
nectwl  with  the  disease. 
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In  this  operation  thf*  direction  of  die  vei^iiol  and  the  inner  marjiin  of  th«  StemivxnoitC/Hd  ar« 
tilt'  chief  guides  to  iu  norformance.  The  patient  should  bo  plaoLHl  on  hia  btw*k  with  the  head 
thrown  buok :  uii  incii^ion  in  to  be  made,  three  inchei^  Ionic,  alung  the  anterior  border  of  the 
Stemo-niaJ*toid.  ho  thut  the  centrt*  corresnonds  to  the  level  of  the  eriooid  ciinilnge  ;  uller  dividing 
the  intejxurin'nt,  j*uperticial  fascia,  and  iMatvMaa,  the  (ie«*p  fiisrin  mu!«t  he  eut  througli  on  a  direc- 
tor, so  a.H  to  avoid  woumling  numerous  t^inall  veins  that  are  usually  fi>un<l  beneath.  The  hetid 
may  now  be  brought  forward  »o  as  to  relax  the  parts  souipwhat.  and  (be  margins  of  the  wound 
held  a.^under  by  retnu-tors.  The  descendens  noni  nerve  ia  now  expOMMi,  and  munt  be  avoided, 
and  the  sheath  of  the  vefisel,  having  been  raised  by  foreops,  is  to  be  opened  to  a  small  extent  over 
the  artt^ry  at  tta  inner  side.  The  internal  ju^hir  vein  may  prc!«ent  itself  alternately  distended 
an<l  relaxed  -^  this  Hhould  be  eompressed  both  alwve  and  below,  and  drawn  outwanl,  in  order  to 
facilitate  the  operation.  The  ancurisin-ueedle  i«  pa-sHMri  from  the  outside,  care  beinjr  taken  to 
keep  the  needle  in  cloiw  contact  with  the  arterj*.  and  thus  avoid  the  risk  of  injurinjr  the  jugular 
vein  or  inoludiu);  the  vapi8,nen'e.  Before  the  ligature  ia  lied  it  should  he  ascertained  tlmt  noth- 
ing but  the  artery  is  included  in  it. 

Ligature  of  the  Common  Oarotid  at  the  Lcwer  Fart  of  the  Keok. — Thit<  opera- 
tion is  sometimes  requinnl  in  ca«e«  of  aneurism  of  the  upper  part  of  the  carotid,  especially  if  the 
sac  is  nt*  larjie  siae.  It  is  best  performed  hy  dividing  the  eternal  ori^rin  of  the  Me rmv mastoid 
muscle,  but  may  be  done  in  some  i,*a*es,  if  tlie  aneuriMU  is  not  of  very  lar^e  size^  by  an  incision 
alonji;  the  unt<'nor  border  of  the  Sterno-mast<>id,  ext<^r.£ling  down  to  the  sterno-elavicular  articula- 
tion, and  by  then  retracting  the  muscle.  The  ea-^iest  and  best  plan,  however,  is  to  make  an 
inrinion  two  or  three  inches  lon^  down  the  lower  part  of  the  anterior  border  of  the  Sterno-inastoid 
nmM-le  ro  tlie  flternonlavicular  joint,  and  a  second  inci^ion,  .starting  from  the  termination  of  the 
first,  alun^  the  upper  border  of  the  clavicle  for  about  two  inches.  This  incision  is  made  through 
the  su|M'rficial  and  deep  fas^ria.  and  the  sternal  origin  of  the  muBcle  exposed.  This  is  lo  be  divided 
on  a  dirtHJlor  and  t'lrnnd  up  with  the  superficial  structures  as  a  triangular  flap.  Some  loose  wn- 
nective  tissue  is  now  Xt\  Ik-  divided  or  lorn  through,  and  the  outer  border  of  the  Sterno-hvoid 
mus<'le  exposed.  In  doine  this  care  must  be  taken  not  to  wound  the  anterior  jugular  vein,  which 
crf>sses  the  muscle  to  reach  the  external  jugular  or  subchivian  vein.  The  Sterno-hyoid,  and  with 
it  the  Sterno  thyroid,  are  now  to  be  drawn  inward  by  means  of  a  retractor,  and  the  sheath  of  the 
vessel  is  exposwl.  This  must  l>e  opened  with  urreat  'Mire  on  it**  inner  or  tracheal  side,  so  aa  to 
avoid  the  internal  jugular  vein.  This  is  especially  necef«sary  on  the  b-fl  side,  where  tJie  artery  ij 
commonlv  ovorlapp'-d  by  the  vein.  On  the  right  side  there  is  usually  an  interval  between  the 
artery  and  the  vein,  and  not  the  same  risk  of  wounding  the  latter. 

Collateral  Circulation. — Alter  ligature  of  the  common  carotid  the  collateral  circulation 
can  he  perfectly  cstablislied  by  the  free  communication  which  exists  between  the  carotid  arteries 
of  opposite  sides,  both  without  and  within  the  cranium,  and  by  enlargement  of  the  branches 
of  the  subclavian  artery  on  the  side  corresponding  to  that  on  which  the  vessel  has  be<»n  tied,  the 
chief  communimition  out,'*ide  the  skull  taking  place  between  the  superior  and  inferior  thyroid 
arteries  and  the  profunda  crvicis  and  arieria  princeps  cervicis  of  the  occipital,  the  vertebral 
taking  the  place  of  the  internal  oarotid  within  the  cranium. 

Sir  A.  Cooper  had  an  opportunity  of  di<secting.  thirteen  years  afler  the  operation,  the  case  in 
which  he  first  successfully  tied  the  common  carotid — the  second  case  in  which  he  performed  the 
o[>eralion  (^»'y'»  HonpUttl  Ifrpntf^^  j.  .")fi).  The  Injection,  however,  does  not  seem  to  have  t»een 
a  successful  one.  It  showed  merely  that  the  arti^ries  at  the  base  of  the  bniin  (circle  of  Willis) 
were  much  enlarged  r)n  the  s.ide  of  the  tied  artery,  and  tliat  the  anast'tmoois  between  the  branche* 
of  the  external  carotid  on  the  affected  hide  and  those  of  the  same  artery  on  the  sound  side  was 
free,  so  that  the  external  carotid  waa  pervious  throughout. 

External  Carotid  Abtbby. 

The  External  Carotid  Artery  (Fig.  36tj)  commences  opposite  the  upper  border 
of  the  thyroid  cartilage,  and,  taking  a  sli^rhtly  curved  course,  ascend.s  upward  and 
forward,  and  tlien  inclines  backward,  to  the  space  between  the  neck  of  the  condyle 
of  the  lower  jaw  and  the  external  nteatnn,  where  it  divider  into  the  temporal  and 
internal  maxillary  arteries.  It  rapidly  dimini.^hes  in  size  in  its  course  up  the  neck, 
owing  to  the  number  and  large  size  of  the  branches  piven  off  from  it.  In  the  child 
it  is  somewhat  smaller  than  the  internal  carotid,  but  in  the  adult  the  two  vessels  are 
of  nearly  equal  size.  At  its  commencement  this  arterj'  is  more  superficial  and  placed 
nearer  the  middle  line  than  the  internal  carotid,  and  is  contained  in  the  trianfrular 
space  bounded  by  the  Stemn-ma.stoid  behind,  the  Omo-hyoid  below,  and  the  poste- 
rior belly  of  the  Diga.'^tric  and  Stylo-hyoid  ahove  :  it  is  covcre*!  bv  the  skin.  Pla- 
tysma,  dec])  fascia,  and  anterior  mnrrrin  of  the  Sterno-mastoid.  crossed  by  the  hvpo- 
frlossal  nerve  and  by  the  Ungual  and  facial  veins ;  it  is  a(\erward  crossed  by  the 
Digastric  and  Stylo-hyoid  muscles,  and  higher  up  pa.ss€s  deeply  into  the  substance 
of  the  pjirotid  gland,  where  it  lies  boneaih  the  facial  nerve  and  the  junction  of  the 
temporal  and  internal  maxillary  veins. 
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Plan  of  the  Relations  of  the  External  Carotid. 


/«  J'Vont, 

^Intppiiment,  pupeHk-iul  fuscia. 

Plnty^iiia  und  tlci'p  fascia. 

ll_Vl>o>;loeiSiiI  ntTVC, 

Lingual  and  fut^iul  veins. 

Di^m'tric  and  Stvlo-hyoid  muRcles. 

Parotid  ^land,  witii  tacial  nerve  and 
lempuro'inuxillar)'  vein  in  its  sub- 
stance. 


Kxt«nud 


Behitut 

Superior  Uryngeal  nerve. 
Stvlo-glowtuH. 
Stvlo-pharvMgeue. 
GfoAATi-pharjngeal  nerve. 
Parotid  gland. 


Inimtalfy. 
Hvoid  Ikimo. 
Pfiaryni. 

Superior  laryngeal  nerve. 
Parotid  Kl««d. 
UoniuH  uf  jaw. 

Surgical  Anatomy, — The  application  of  a  liiralure  to  the  f-xtemal  carotid  may  tje  r«quir«d 
in  ca.ses  of  woiiinU  of  thitt  vo«spI  or  of  itM  hranrhi's  (when  these  cannot  be  tied)  and  in  »ou)e  caaes 
of  pul^atiii^  tumor  of  llie  Muilp  or  face  ;  the  operatinn.  hoM-ever,  i«  verv  randy  performwl,  ligature 
of  th»'  common  carotid  boin/i  preferable  on  accunnt  of  tl)e  number  of  Ijnmches  j^ven  olf  from  die 
extemal.  To  tic  this  vefisel  near  it«  orijnn.  below  the  point  where  it  is  cn«*ded  by  the  l>ipijitric, 
mn  intit^ion  about  three  inches  in  len^h  ohould  be  made  alon^  the  margin  of  the  ^^tem(>mtu>toid 
from  Ihe  nngle  of  tJie  jaw  to  the  ericuid  cartilage.  To  tie  the  vessel  above  the  Diguptric,  between 
it  and  the  parotid  /^buid,  an  incision  ^bould  bo  made  fruni  the  lobe  of  the  ear  to  the  ^a"cat  eofnu 
of  thi'  OS  hyniHc«.  dividing;  Huccessively  the  skin,  Platj'ftma,  and  fascia.  By  fenaratin^  the  pos- 
terior ])clly  of  tiie  Digastric  and  Sty[o-hvoid  uiuf«cleii,  which  are  ftcen  at  the  lower  part  of  the 
wound,  from  the  parotid  gland,  the  vesvel  will  bo  ex|K)8ed  and  a  ligature  may  he  applied  to  it. 
t  The  circulation  is  at  once  re-CHtabliyhcfl  by  the  free  communication  between  moat  of  the  large 
brancheiit  of  the  artery  (facial,  lingual,  superior  thyroid,  occipital)  and  tJ»e  corrpj<fH>nding  arteries 
of  the  opposite  i>ido.  and  by  tlie  free  anaatomo«iia  of  the  facial  with  branches  from  the  internal 
carotid,  of  the  occipital  witli  branchcH  of  the  ttuhclavian,  etc 

Branches, — Tho  external  carotid  artery  gives  ofF  eight  branche^i.  which,  for 
convenience  of  description,  may  be  divided  into  four  sete.  (See  Fig.  367,  Plan  of 
the  Branches.) 


Anierfor. 
Superior  Thyroid. 

Lingual. 
Facial. 


PoHterior, 
Occipital. 
Posterior  Auricular. 


Ascending. 
Ascending  Pha- 
rj-ngeal. 


TenninaL 
Teuj|K»ral. 
Internal  Maxillary. 


The  student  is  here  reminded  that  many  variations  are  met  with  in  the  number, 
origin,  and  course  of  the^e  branches  in  different  eubjecta,  but  the  above  an-snge- 
mcnt  is  that  which  found  in  the  great  majority  of  cases. 

The  SuperiorThyroid  Artery  (Fig.  8(>*).  and  Fig.  ;i7l',  p.  r»20)  is  the  first  branch 
given  off  from  the  external  carotid,  being  tierived  from  that  vessel  just  below  the  great 
cornu  of  the  hyoid  bone.  At  iU  commencement  it  is  i|uite  superficial,  being  covered 
by  the  integument,  fascia,  and  Platysma,  and  is  contained  in  the  triangular  space 
bounded  by  the  Sterno-mastoid,  Digiu*tric,  and  Omo-hyoid  muscles.  After  running 
upward  and  inward  for  a  short  distance,  it  curves  downward  tuid  forward  in  au 
arched  and  tortaous  manner  to  the  upper  purl  of  ilie  thynud  gland,  passing  boneiith 
the  Omo-hyoid,  StenK>-hyoid.  and  ^terno-tliyroid  muscles,  and  distributes  numerous 
branches  to  the  anterior  surface  of  the  gland,  anusiomosing  with  its  fellow  of  the 
opposite  side  and  with  the  inferior  thyroid  arteries.  Besides  the  arteries  distributed 
to  the  muscles  by  which  it  is  covered  and  the  substance  of  the  gland,  the-branches 
of  the  superior  ihymid  are  the  following ; 

Hyoid.  Superior  Laryngeal. 

Superficial  Descending  Branch  (Stemo-mastoid).  Crico-ihyroid. 

The  hyoid  is  a  small  brunch  which  runs  along  the  lower  border  of  the  os 
byoides  beneath  the  Thyro-hyoid  muscle;  after  supplying  the  muscles  connected 
to  that  bone  it  fonus  au  arch  by  anastomosing  with  the  vessels  of  the  op|K>sito 
aide. 
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The  superficial  descending  branch  runs  downwanl  and  outward  across  the 
shcAth  of  the  conimon  carotid  artory,  and  supplies  the  Sterno-mastoid  and  neigh- 
boring mu^des  aud  integument.  It  18  of  importance  tliat  the  situation  of  this 
vessel  bo  reinembere<l  in  the  operation  for  tying  the  common  carotid  artery. 
There  is  often  a  distinct  branch  from  the  external  carotid  distributeil  to  the 
SJterno-mjistoid  muscle. 

Tlie  sui>erior  laryngreal,  larger  than  either  of  the  preceding,  aceompanits*  the 
superior  laryngeal  nerve  beneath  the  Thyro-hyoid  muscle;  it  pierces  the  thyro- 
hyoid membrane,  and  supplies  the  muscles,  mucous  membrane,  and  glands  of  the 
larynx  and  epiglotii:?.  ana.stomosing  with  the  branch  fn">m  the  opposite  side. 

The  crioo-thyroid  \a  a  Hniall  branch  which  runs  rransvereely  aeroas  the  crico- 
thyroid mcmbnme.  communicating  with  the  artery  of  the  opposite  side.  The  posi- 
tion of  this  vessel  should  be  remembered,  aj*  it  may  prove  the  source  of  trouble**ome 
hemorrhage  during  the  operation  of  laryngotoray. 

SuTgioal  Anatomy. — The  sufwrior  ihvroid  or  »ome  of  it*  limiicho«  are  oftfo  divi(lf?d  in 
caso.s  of  »*ut  thniiit,  ;;ivin^  rise  to  ooriKidPmbfe  heniorrha;ze.  In  i«ut'h  ca!*o9  the  artery  .•thoiiM  lie 
fteciircd,  the  wound  JxJinjj  enlarjfcd  for  that  purpose  If  neiesaivry.  The  operation  iimv  U?  Pi\*ily 
performed,  the  position  of  the  artery  bein^  very  aaperficinl  and  the  only  structures  of  importnnee 
covering  it  heinsc  a  few  tunall  veins.  The  operation  of  tying  the  superior  thyroid  urter)*  in 
bronchocele  has  been  performed  in  numerous  instances  with  partial  or  temporary  Kncre^u. 
When,  however,  the  eollaternl  circulation  between  thiH  vessel  and  the  urtery  of  the  opp(»slt« 
side  and  the  inferior  thyroid  is  completely  ro-estahlished,  the  tuiuur  usually  regains  its  former 
sixe. 

The  Lingual  Artery  (Fig.  372  p.  629)  arises  from  the  external  carotid  between 
the  superior  thyroid  and  facial:  it  runs  obliquely  upward  and  inwani  to  the  j^rt^at 
COTOU  of  tl»e  hyoid  bone,  then  parses  horizontally  forwanl  parallel  with  the  great 
cornu.  and,  ascenditif^  |M}rpendicularly  to  the  under  Hurface  of  the  tongue,  turns  r>r- 
ward  on  its  under  surface  as  far  as  the  tip  of  that  organ,  under  the  name  of  the  ranv%e 
■artery. 

RELATroxs. — Its  first  or  oblique  portion  is  superficial,  being  contained  in  the 
trianc;ular  space  already  descrihed,  resting  up(m  the  middle  constrictor  of  the 
pharynx,  and  coveretl  by  the  Platysma  and  fa,«eia  of  the  neck.  Its  second  or 
horizontal  portion  also  lies  upon  the  Middle  constrictor,  being  covered  at  first  by 
the  tendon  of  the  Digastric  and  the  Stylo-hyoid  muscle,  and  afterward  by  the 
Hyo-glossus,  the  latter  muscle  separating  it  from  the  hypoglossal  nerve.  TThia 
portion  lies  in  a  triangle,  the  two  lower  sides-of  which  are  the  two  bellies  of  the 
Digastric,  and  the  upper  side  is  the  hypoglossal  nerve  (Fig.  366  is  inci>rrect  in  this 
portion).  The  artery  lies  below  the  hypoglossal  nerve,  above  the  Digastric,  and 
beneath  the  Hyo-glossus.]  Its  third  or  ascending  portion  lies  between  the  Ilyo- 
giossus  and  Genio-hyo-glossus  muscles.  The  fourth  or  terminal  pari  under  the 
name  of  the  rnuine  runs  along  the  under  surface  of  the  tongue  to  its  tip:  it  is 
rery  superficial,  being  covered  only  by  the  mucous  membrane,  and  rests  on  the 
Ltngualis  on  the  outer  side  of  the  Genio-hyo-glossus.  The  hypoglossal  nerve 
crosses  the  lingual  artery,  and  then  becomes  separated  from  it,  in  the  second  part 
of  its  course,   by  the   Hyo-glossus  muscle. 

The  branches  of  tlie  lingual  artery  are  the 

Hyoid.  Sublingual. 

Dorsalis  linguae.  Ranine. 

The  hyoid  branch  runs  along  the  upper  border  of  the  hyoid  bone,  supplying  the 
mus<des  atturhed  to  it  and  anastomosing  with  its  fellow  of  the  opjiosite  side. 

The  dorsalis  llngnae  (Fig.  372)  arises  from  tlie  lingual  artery  beneath  the  Hyo- 
glossus  muscle  (which  in  the  figure  has  been  partly  cut  away  to  show  the  vessel); 
ascending  to  the  dorsum  of  the  tongne,  it  supplies  the  mucons  membrane,  the  tonsil, 
soft  palate,  the  epiglottis,  anastomosing  with  its  fellow  from  the  opposite  side. 

The  sublin^rual,  which  may  be  described  as  a  branch  of  bifurcation  of  the  Ungual 
artery,  arises  at  the  anterior  margin  of  the  Hyo-glossus  muscle,  and,  running  for- 
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ward  and  outward  on  the  Genio-hyo-glossus  to  the  8ublin;:^Ma]  gland,  Hippliee  its 

ibstance,  giving  branches  to  the  Mylo-hyoid  and  neighboring  muscles,  the  mucous 

ien»hrane  of  ti»e  niourli  and  gumn.     One  )>nmc.h   continiieH  behind   the  alveolar 

prtKess  <»f  the  lower  jaw  in  the  substance  of  the  gum  to  anastomose  with  a  similar 

artery  fioni  tlie  other  «ide. 

The  ranine  may  be  rejranled  as  the  other  branch  of  bifurcation,  or,  as  \h  nioce 
usual,  aj»  the  caniiiiualion  of  the  lin;Tiial  artery;  it  runs  aUintr  the  under  nurface  of 
the  tongue,  vesting  on  the  Linguaiis  and  covered  by  the  mucous  nientbiiinc  of  the 
mouth  :  it  lies  on  the  outer  side  of  the  Genio-hyo-gloasus,  accom}uinied  by  the  gus- 
tatory nerve.  On  arriving  at  the  tip  of  the  ton;;ue  it  ha«  been  said  to  anastomose 
with  tiie  artery  of  the  opposite  side,  but  this  is  dcnie<l  by  Hyrtl.  These  vessels  in 
the  mouth  are  placed  one  on  each  side  of  the  fi*irnum. 

Surgical  Anatomy. — Tho  1in>!ua1  artfry  amy  ^>o  dividwl  near  its  on;;in  in  nwes  of  cut 
throat,  a  ci>mplic:ition  that  nctt  unfroqiiently  !ittppf'n.s  in  this  class  of  wound*,  or  severo  h<*mor- 
rhrtiro,  whii-h  i_annot  I_k»  rfstniinf*d  ly  ordiniipy  means,  may  <'nsHO  from  u  wotind  or  deep  ulcer  of 
the  tongue.  In  the  former  ciine  the  primary  wouml  may  be  enlarifod  if  neeeR*iary.  and  tlit.'  bleed- 
ing ves«td  »e<jurod.  In  the  lutier  cnM*  it  huK  iMjen  suggested  that  the  lingual  artery  tthouM  hv  lied 
near  i\M  orij^n.  Ligature  of  the  lingual  artery  itf  aUo  cH*ea»ionalty  praiai-sed  a«  a  ]}a1liative  meas- 
ure in  caseH  of  cancer  of  tlie  tongue,  in  order  to  cheek  the  progrecftof  the  diM-ui-e  hv  ^tnrving  the 
growth.  The  operation  in  n  ditlicult  one.  on  a*x*ount  of  the  depth  of  the  artery,  the  nuuilier  of 
iniftortant  partfl  hy  which  it  i^  burroundod,  the  loose  and  yielding  nature  of  the  parts  u{M>n  whieh 
it  i«  8tip|K>rted.  and  it^  oonai*ional  irn  gularity  of  origin.  An  ineision  in  to  he  made  in  a  rurvwl 
dinn-tion  from  a  finger's  hrt^adth  external  to  the  KTmphvHirt  of  the  jaw  downward  to  the  cornu  of 
the  hvoid  hone,  and  tliou  upward  to  near  the  angle  of  the  jaw.  Care  must  \w  taken  not  t«  carry 
this  incision  too  far  biiekwar*!,  for  fear  of  endangering  iliu  facial  vein.  In  the  fir^t  ineit^ion  the 
skin,  Miiperfieial  fascia,  and  Platysnia  will  he  divided  and  tlio  deep  fa*ieia  exposed.  This  ik  then 
to  l>e  incised  and  the  Milmmxillarv  gland  exposed  and  pulled  upward  hy  retractors,  A  triangu- 
lar npace  is  now  exposed,  hounded  internally  hy  the  iHiKterior  Iwmler  of  the  Mylo-hyoid  muscle, 
l>elow  and  externally  by  the  tendon  of  the  l>igu»trie.  and  alwve  hy  the  hypoglo!*i*al  nerve.  The 
floor  of  the  f^nnce  is  formed  hy  the  Hyo-gloPHUs  muscle,  beneath  which  the  artery  lioa.  The  fitires 
of  this  muscle  are  now  to  be  cut  through  horixontJilly  and  the  vwwl  e.KrH»(*ed,  cure  being  taken 
while  near  the  venvd  not  to  open  tlie  pluiryux.  [There  need  he  no  trouble  in  finding  and  ligat- 
ing  this  artery.  Af^er  the  sunmaxiltarr  gland  i«  rained  up,  find  the  hvoid  bone  and  tlie  triangle 
formetl  !iv  the  Digatstric  tendons  and  the  hypoglossal  nerve,  and  if  the  IIyo-gloHsu«  mnticle  be 
then  divii'lod  in  thU  triangle  between  the  Ixme  and  the  nerve,  the  artery  will  readily  be  found 
under  it.] 

Trnulth^nome  hemorrhage  roay  occur  in  tiie  diviHion  of  the  fnenum  in  children  if  the  ranine 
arterv,  which  lies  on  each  »ide  of  it,  in  wounded.  The  student  i^liuuld  reiucaibor  that  Uie  0|>era- 
tion  la  always  to  I>e  ]->erformod  witli  a  fiair  of  blunl-|H>intetI  »ci«M>rs»,  and  the  mutHiUH  membrane 
only  i.**  to  be  divided  hy  n  very  suporfioial  cut,  which  cannot  endanger  any  ve.HKel,  Tlie  f4ci?«*org 
also  Nhould  lie  dirtM'ted  away  from  the  t^uiguc.  Any  furtlier  lilterution  of  the  t4)ngue  which  may 
l>e  n(Aces8ary  can  be  effected  l)y  tearing. 

The  Facial  Artery  (Fip.  -308)  arises  a  little  above  the  linjrual,  and  a5eendB 
obliquely  forward  and  upward,  beneath  the  body  of  the  lower  jaw,  to  the  .'submax- 
ithuy  <rland,  in  which  it  lies  imbedded  in  a  groove  on  its  posterior  and  tip|>er  bor- 
der; this  may  be  caJletl  the  cervical  [mft  of  the  artery.  It  then  curve^j  upward 
over  the  body  of  the  jaw  at  the  anterior  inferior  angle  of  the  Masseter  muscle, 
astend-s  forwnrd  and  upward  acres'^  the  cheek  to  the  angle  of  the  mouth,  parses  up 
along  the  side  of  the  nose,  and  tenuinates  at  the  inner  eanthiis  of  the  eye,  under 
the  name  of  the  atujuhir  artery.  This  vcKseh  both  in  the  neck  and  on  tlie  face,  is 
renuirkably  tortuous — in  tlie  former  situation,  !*»  accommodate  itself  to  the  move- 
ments of  the  pharynx  in  de>^lutition ;  and  in  the  latter,  to  the  movements  of  the 
Jaw  and  the  lips  and  cheeks. 

Relations. — In  the  neck  its  origin  is  superficial,  being  covered  bv  the  integu- 
ment, riatysma,  and  faww ;  it  then  passes  i>eneath  the  Dijiastric  anJ  Stylo-hyoid 
muscles  and  tlie  submaxillary  f£land.  On  th*'  /ari\  where  it  passes  over  the  body 
of  the  I'lwer  jaw,  it  is  comparatively  superficial.  lyinjr  immediately  beneath  the 
PJatysma.  In  this  (jituation  its  pulsation  niay  be  distinctly  felt,  and  compression 
of  the  vessel  effectually  made  agaiuBt  the  bone.  In  its  course  over  the  face  it  w 
covere<l  by  the  intepumcnt,  the  fat  of  tlie  cheek,  and.  near  the  angle  of  the  mouth, 
by  the  Platysma,  Risorius,  and  Zygomatic  muscles.  It  rests  on  the  Buccinator,  the 
Levator  anguli  oris,  and  the  Levator  labii  superioris  (sometimes  piercing  or  else 
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passing  under  tbi:^  laf^t  muscle).  It  is  accompanied  by  the  facial  vein  throughout 
its  entire  course;  the  vein  is  not  tortuoris  like  tlie  arterv,  and  on  the  £ace  is  sepa- 
rated from  that  vessel  by  a  considerable  interval,  lying  to  lU  outer  side.      The 

Fjo.  3C8. 


The  Arieii«  of  (he  Fftce  and  Bcalp.» 


branches  of  the  facial   nerve  cross  the   artery,  and   the   infraorbital   nerve   lies 
beneath  it. 

The  branches  of  this  vessel  may  be  divided  into  two  sets — those  given  oft'  below 
the  jaw  (cervical),  and  those  on  the  face  (facial): 


Cervical  Bran**hc9. 

Inferior  or  Ascending  Palatine. 

Tonsillar. 

Submaxillary. 

Submental. 

Muscular. 


Faciid  Branches, 

Muscular. 
Inferior  Labial. 
Infeiior  Coronary. 
Superior  Coronary. 
Lateralis  nasi. 
Angular. 


The  inferior  or  a.acendingr  palatine(Fig.  372,  p.  529)  passes  up  between  the  Stylo- 
glossus and  Stylo-pharvngeuvS  to  the  outer  side  of  the  pharynx.  Af^cr  supplying 
these  muscles,  tJie  tonsil,  and  Eustachian  tube,  it  divides,  near  the  Leva|or  puluti, 
into  two  branches :  one  follows  the  course  of  the  Levator  palati,  and,  winding  over 

'  The  mnscular  titsue  of  the  UpH  mtut  be  supposed  to  have  been  cut  nway  in  order  to  show  th« 
oouree  of  the  cou*iiary  arteries. 
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the  upper  bonier  of  the  Superior  ponatrictor,  Biipplies  the  soft  palate  und  the  pala- 
tine glands ;  the  other  pierces  the  Superior  constrictor  and  supplies  the  tonsU,  ana:^ 
toHiosiug  with  tlie  tonsillar  artery.  These  vessels  inosculate  "with  the  posterior 
palatine  branch  of  the  internal  maxillary  artery. 

The  tonsiUar  branch  (I'ig.  ':JT4,  p.  /iJ^S)  passes  between  the  Interaal  pterygoid 
anti  Stylo-glossus,  and  ascends  along  the  side  of  the  pharynx,  perforating  the  Supe- 
rior constrictor,  to  nmiify  in  the  substance  of  the  tonsil  and  root  of  tlie  tongue. 

The  submaxillary  consist  of  three  or  four  large  branches,  which  supply  the 
submaxillary  gland,  some  being  prolonged  to  the  neighboring  muscles,  lymphatic 
glands,  and  inteirument. 

The  submental,  the  largest  of  the  cervical  branches,  is  given  off  from  the  facial 
artery  jui^t  as  that  vessel  quits  the  submaxillary  gland;  it  runs  forward  upon  the 
Mylo-hyoid  muscle  just  below  the  body  of  the  jaw  and  beneatli  the  Digastric ; 
after  su])plying  the  muscles  attached  to  the  jaw,  and  anastomosing  with  the  sub- 
lingual artery  by  branches  which  perforate  the  Mylo-hyoid  muscle,  it  arrives  at  the 
symphysis  of  the  chin,  where  it  turns  over  the  border  of  the  jaw  and  divides  into 
a  superficial  and  deep  branch  ;  the  former  passes  between  tlie  integument  and 
Depressor  hibii  inferioris,  supplies  both,  and  anastomoses  with  the  inferior  labial. 
The  deep  liriinch  passes  between  the  latter  muscle  und  tlie  bone,  supplies  the  lip, 
and  ana>itonK)ses  with   the  inferior  Inbial  and  mcntai  arteries. 

The  muscular  branches  are  distributed  to  the  Internal  pterygoid  and  Stylo- 
hyoid in  the  neck,  und  to  the  Masseter  and  Buccinator  on  the  face. 

Tiie  inferior  labial  passes  beneath  the  Depressor  anguli  oris  to  supply  the  mus- 
cles and  integument  of  the  lower  liji,  anastomosing  with  the  inferior  coronary  and 
Hubmeutal  branches  of  the  facial  and  with  the  mental  branch  of  the  inferior  dental 
artery. 

The  inferior  coronary  is  derived  from  the  facial  arterj'  neai*  ilie  angle  of  the 
mouth ;  it  passes  upward  and  inwajni  beneath  the  Depressor  anguH  oris,  and,  pene- 
trating the  Orbicularis  muscle,  nins  in  a  tortuous  course  along  the  edge  of  the 
lower  lip  between  this  muscle  antl  the  mucous  membrane,  inosculating  with  the 
artery  of  the  opposite  side.  Tins  artery  supplies  the  labial  glands,  the  mucous 
metui»rane,  and  nmscles  of  the  lower  lij),  and  anastomoses  with  the  inferior  labial 
and  mental  branch  of  the  inferior  dental  artery. 

The  superior  coronary  is  larger  atul  more  tortuous  in  its  course  than  the  pre- 
ceding. It  follows  the  same  course  along  the  edge  of  the  upper  lip,  lying  between 
the  mucous  niembnme  and  the  Orbicularis,  and  anastomoses  with  the  artery  of  the 
op]>osite  side.  It  supplies  the  textures  of  the  upper  lip,  and  gives  off  in  its  course 
two  or  three  vessels  which  ascend  to  the  nose.  One,  nametl  the  artery  of  the  septum^ 
ramifies  on  the  septum  of  the  narcs  as  far  as  the  point  of  the  nose;  another  sup- 
plies the  ala  of  the  nose. 

The  lateralis  nasi  is  derived  from  the  facial  as  that  vessel  is  ascending  along 
the  side  of  the  nose ;  it  !*upplie3  the  ala  and  dorsum  of  the  nose,  anastomosing  with 
its  fellow,  the  nasal  branch  of  the  ophthalmic,  the  artery  of  the  septum,  and  the 
iiifi*aoi'bital. 

The  angrular  artery  is  the  terminatJon  of  the  trunk  of  the  facial ;  it  ascends  to 
the  inner  angle  of  the  orbit,  imbedde<l  in  the  fibres  of  the  Levator  labii  superioris 
alteque  nasi,  and  accompanied  by  a  large  vein,  the  anfjnlar ;  it  distributes  some 
branches  on  the  cheek  which  anastomose  with  the  infraorbital,  and.  after  supplying 
the  hichiyiual  sac  and  Orbicularis  muscle,  tcruiinates  by  anastomosing  with  the  nasal 
branch  of  the  ophthalmic  artery. 

The  anastomoses  of  the  facial  artery  are  very  numerous,  not  only  with  the  vessel 
of  the  opposit-e  side,  but  with  other  vessels  from  different  sources — viz.  with  the  sub- 
lingual branch  of  the  lingual,  with  the  mi^ntal  branch  of  the  inferior  dental  as  it 
emerges  fjom  the  mental  foramen,  with  the  amending  pharyngeal  and  posterior  pala- 
tine, and  with  the  ophthalmic,  a  1>ranch  of  the  internal  carotid;  it  also  inosculates 
with  the  transverse  facial  and  with  the  infraorbital. 
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Peculiarities. — The  facial  artery  not  unfrequpntly  arises  bj  a  common  tmnk  with  the 
linpial.     This  vc^tsel  iilso  is  isubjcot  to  »nine  variution;*  in  'm»  tuizt-  and  in  the  ext4?nt  to  which  it 


supplier  the  fiK'P.     It  occasinnallv  tenninates  a«i  the  Mibinental,  und  nut  unfrrqucTittY  t«i)[>^))ie8 
tin.'  (aoe  only  a^  hi^rh  iw  tlie  an^^Ie  of  the  mouth 
onlar^eineiit  of  one  of  the  neijuihlxinng  arteries. 


y  t«i)[ti)lie8 
pptieU  l>y 


Surgical  Anatomy. — The  past*aite  of  tht^  facial  art«ry  over  the  body  of  the  jnw  would 
appear  to  afford  a  favorable  position  for  the  application  of  pressure  in  <aise»  of  heuiorrlm^o  fmm 
the  lips,  the  rvsult  either  of  an  aceidental  wound  or  from  an  operation ;  l>ut  it*  appliiation  la 
us«Ie&»,  except  for  a  very  short  time,  on  a4:eount  of  the  free  communiL-ation  of  this  vesM:!  with  itB 
fellow  and  with  nuuierou^  branches  from  ditferent  fourc(.-j(.  In  a  wound  involviuju;  the  lip  It  is 
belter  to  neiie  the  part  lietween  the  fin^em  and  overt  it,  when  tlio  bleeding  veiwel  may  be  «t  oiiee 
8ecun?d  with  artery-forceps.  In  order  to  prevent  hemorrhage  in  casen  of  excision  or  in  the 
romo^-al  of  diyea+ed  erowths  from  the  part,  the  Up  Ahould  be  comprosseti  on  eneh  side  l»etwe<«n 
the  finder  and  thumb  whilst  the  surireon  exeiHes  tlie  dituiaAed  part.  In  order  to  slop  hemorrhapo 
where  the  lip  ha.5  been  divided  in  an  operation,  it  is  ncccKMry.  in  uniting  the  ed^e^  of  thi*  wmind, 
to  pass  thp  iiutun»«  throuf^h  tlie  cut  edj;et4  aluiotit  a**  deep  a«  its  mueous  fiiirfaee  [since  the  c*»ro- 
nary  arterie4  run  next  the  mucous  membrauc,  whore  the  m'ji»tene<l  linf^cr  oaii  leel  them]:  by 
these  nnmns  not  cMiIy  are  the  cut  surfaces  more  neatly  and  securely  mlnptml  to  each  other,  but 
the  poMibility  of  hemorrhage  is  prevented  by  including  in  the  culture  the  divide»l  artery.  If  the 
suture  U,  on  the  contrary,  parsed  throuffh  merely  the  eutaneoun  portion  of  the  wound,  hemor- 
rhage occurs  into  the  cavity  of  the  mouth.  The  student  should,  hvstly,  observe  th«  relation  of 
the  aniiular  artery  to  the  lachrymal  wne,  aiul  it  will  Iw  seen  that  as  the  vessel  piusses  up  ahm^  the 
ler  margin  of  the  orbit  it  ascends  on  its  nasal  niile.     In  ol><-'rHti^^  for  fistula  luchrvmalis  tlie 

should  always  be  opened  on  its  outer  side,  in  order  that  titis  vea«el  may  be  avoided. 

The  Occipital  Artery  (Fig,  368)  arises  from  the  po.*'terior  part  of  tl>e  external 
carotid  opposite  the  facial,  near  the  lower  marpn  of  the  Di^ra^tric  muscle.  At  its 
origin  it  is  covered  by  the  posterior  belly  of  the  Dif^astrio  and  Stylo-hyoid  niiiscles 
and  part  of  the  parotid  gland,  the  hypoglossal  nerve  winding  around  V.  fi'oin  beliind 
forward ;  higher  up  it  passes  across  the  internal  carotid  artery,  the  internal  jugular 
vein,  and  the  pneumogastric  and  spinal  accessory  nerves ;  it  then  ascends  to  the 
interval  between  the  transverse  process  of  the  atlas  and  the  mastoid  process  of  the 
temporal  bone,  and  passes  horizontally  backwanl.  grooving  the  surface  of  the  latter 
bone,  being  covered  by  the  Stcrno-mastoid,  Splenius,  Tmchdo-inastoid.  and  Digas- 
tric muscles,  and  resting  upon  the  Superior  oblique  and  Complexus  muscles  :  it  then. 
cban;jes  its  course  and  passes  vertically  upward,  piercea  the  cnuiial  attachment  of 
the  Trapezius,  and  ascends  in  a  tortuous  course  over  the  occiput  as  high  as  the  ver- 
tex, where  it  divides  into  numerous  branches.  It  is  accompanied  in  the  latter  part 
of  its  course  by  the  great  occipital  and  a  cutaneous  filament  from  the  suboccipital 
nerve. 

The  branches  given  off  from  this  vessel  are  the 

Muscular.  Mcninseal. 

Sterno-mastoid.  Arteria  princeps  cervicis. 

Auricular. 

The  muscular  branches  supply  the  Digastric.  Stylo-byoul,  Splenius,  and 
Trachelo-ni:i.-^toid  muscles. 

The  sterno-mastoid  is  a  large  and  constant  bi'anch,  generally  arising  from  the 
artery  close  to  its  commencement.  It  first  ascends  npward  and  backward,  and  then 
turns  downward  over  the  hypoglossal  nerve,  and  enters  the  substance  of  the  muscle, 
freouently  in  company  with  the  spinal  accessfiry  nerve. 

The  auricular  branch  supplies  the  back  part  of  the  concha.  It  frequently 
gives  off  a  branch  which  enters  the  skull  through  the  mastoid  foramen  and  supplies 
the  dura  mater. 

The  meuinsreal  branch  ascends  with  the  internal  jugular  vein,  and  enters  the 
skull  through  the  foramen  lacerum  posterius,  to  supply  the  dura  mater  in  the  pos- 
terior fossa. 

The  Ehrteria  princeps  cervicis  (Fig.  372,  p.  529)  is  a  large  branch  which  descends 
along  the  back  part  of  the  neck  and  divides  into  a  sufierficial  and  deep  branch.  The 
former  runs  beneath  the  Splenius,  giving  off  branches  which  perforate  that  muscle  to 
supply  the  Trapezius,  anastomosing  with  the  superficial  cervical  artery :  the  latter 
passes  beneath  the  Complexus,  between  it  and  the  Semispinalis  colli,  and  anasto- 
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moses  with  the  vertebral  and  deep  cervical  branch  of  the  superior  intercoRtal.  The 
aniistotnosis  between  these  vessels  serves  mainly  to  establish  the  collateral  circulation 
after  ligature  of  the  carotid  or  subclavian  artery. 

The  cranial  branches  of  the  occipital  artery  are  distributed  njwn  the  occiput ; 
they  arc  very  tortuous,  and  lie  between  the  integument  ami  Oceipito-frontalis.  anas- 
tomosing with  the  artery  of  the  opposite  side,  the  posterior  auricular,  and  temporal 
arteries.  They  supply  the  back  part  of  the  Occipitu-frontalis  muscle',  tlie  integu- 
ment, and  pericrinium. 

The  Posterior  Auricular  Artery  (Fig.  368)  is  a  small  vessel  which  arises  from 
the  extenuil  carotid  above  ibe  Digastric  and  Stylo-hyoid  muscles,  opposite  tlie  a|H*x 
of  the  styloid  process.  It  ascends,  under  cover  of  the  parotid  gland,  to  the  groove 
between  the  cartilage  of  the  ear  and  the  mastoid  process,  immc<liatelv  above  wWwh 
it  divides  into  two  branches — an  interior,  j>assing  forward  to  supply  the  back  of  the 
auricle  and  anastomose  with  the  posterior  division  of  the  temporal ;  and  a  posterior, 
to  the  scalp  above  and  behind  the  ear,  communicating  with  the  occipital.  Just  before 
aiTiving  at  the  mastoid  process  this  artery  is  crossed  by  the  portio  dura,  and  has 
beneath  it  the  .spinal  accessory  nerve. 

Besides  several  small  branches  to  the  Digastric,  Stylo-hyoid,  and  Slemo-mastoid 
muscles  and  to  the  parotid  gland,  this  vaisel  gives  off  two  branelies : 

Stylo-mastoid.  Auricular. 

The  stylo-mastoid  branch  enters  the  stylo-mnstoid  foramen  and  supplies  the 
tympanum,  nuistoid  cells,  and  semicircular  cnnals.  In  the  young  subject  a  branch 
from  this  vessel  forms,  with  the  tympanic  branch  from  the  internal  maxillary,  a  vas- 
cular circle  which  fiurrounils  the  auditory  meatus,  and  from  which  delicate  vessels 
ramify  on  the  membrana  tympani.  It  anastomoses  with  the  petrosal  branch  of  the 
middle  meningeal  arter)'  by  a  twig  which  enters  the  hiatus  Fallopii. 

The  auricular  branch  is  distributed  to  the  back  pnrt  of  the  cartilage  nf  the 
car,  ujwn  which  it  ramifies  minutely,  some  branches  curving  round  the  margin  of 
the  fibro-cartilage,  others  perforating  it  to  supply  its  anterior  surface.  It  anaatomoses 
with  the  anterior  aurirtilar  branches  of  the  temporal. 

The  Ascending  Pharyngeal  Artery  (Fig.  372),  the  Rmallest  branch  of  the 
external  carotid,  is  a  long  slender  vessel  deeply  seated  in  the  neck,  beneath  the 
other  branches  of  the  extemal  camtid  and  tlie  Stylo-pharyngeus  muscle.  It  arises 
from  the  back  part  of  the  external  carotid,  near  the  commencement  of  that  vessel, 
and  ascends  vertically,  between  the  internal  carotid  and  the  side  of  the  jdiarynx. 
to  the  under  surface  of  the  base  of  the  skull,  lying  on  the  Rectus  capitis  antieus 
major.  Its  bninches  may  be  subdivided  into  three  sets:  1,  Those  directed  outward 
to  supply  muscles  and  nerves;  2,  those  directe<l  inward  to  the  pharynx  ;  3,  menin- 
geal branches. 

The  extemal  branches  are  numerous  small  vesaela  which  supply  the  Recti  cap- 
itis antici  and  Longus  colli  muscles,  the  sympathetic,  liypoglossal.  and  pneumogas- 
tric  nerves,  and  the  lymphatic  glands  of  the  neck,  anastomosing  with  the  ascending 
cervical  nrteiT. 

The  pharyngeal  branches  are  three  or  four  in  number.  Two  of  these  descend 
to  supj)ly  the  Middle  and  Inferior  constrictors  and  the  Stylo-pharvngeus,  ramifying 
in  their  substance  and  in  the  nmcous  membrane  lining  them.  The  largest  of  the 
pharyngwil  branches  passes  inward,  running  upon  tho  Superior  constrictor,  and 
sends  ramifications  to  the  soft  palate  and  tonsil,  which  take  the  place  of  the 
ascending  palatine  branch  of  the  facial  artery  when  that  vessel  is  of  small  size. 
A  twig  from  this  branch  pa-sses  up  tlie  Eustachian  tube  to  supply  the  tympanum. 

The  meningeal  branches  consist  of  several  small  vessels  which  pass  through 
foramina  in  the  base  of  the  skull  to  supfily  the  thira  mater.  One,  flic  posterior 
meningeal,  enters  the  cranium  through  tlie  fornmcn  laccrum  posterius  with  the 
internal  jiigular  vein.  A  second  passes  through  the  foramen  lacenim  me<lium,  and 
ocaisi»>nally  a  third  through  the  anterior  condyloid  foramen.  They  are  all  distrib- 
uted to  the  dura  mater. 
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The  Temporal  Artery  (Fig.  368),  the  smaller  of  the  two  terminal  branches 
of  the  external  carotid,  appears,  from  its  direction,  to  he  the  continuation  (»f  that 
vessel.  It  coramence^s  in  tht*  siihstance  of  tlio  parotid  gland,  in  the  interspjice 
between  the  neck  of  the  condyle  of  the  lower  jaw  and  the  external  meatus,  crosses 
over  the  root  of  the  zygoma  immediately  beneath  the  integument,  and  divides 
about  two  inches  above  the  zygomatic  arch  into  two  hranches.  an  anterior  and  a 
posterior. 

The  anterior  temporal  inclines  forward  over  the  forehoad,  supplying  the  mus- 
cles, integument,  and  pericranium  in  this  region,  and  anostomosus  with  the  supra- 
orbital and  frontal  arteries.  [This  can  easily  be  felt,  and  may  be  used  to  count 
the  pulse  in  sleeping  children  and  in  etherizing.] 

The  posterior  temporal,  larger  than  the  anterior,  curves  upward  and  back- 
ward along  the  side  of  the  head,  lying  above  the  temporal  fa.'^cia,  and  inosculates 
with  its  fellow  of  the  opposite  side  and  with  the  posterior  auricular  and  occipital 
arteries. 

The  temporal  artery,  as  it  crosses  the  zygoma,  is  covered  by  the  Attraliens 
aurcm  muscle  and  by  a  dense  fascia  given  off  from  the  parotid  gland ;  it  is  also 
usually  cro8se<l  by  one  or  two  veins  and  accompanied  by  branchi^s  of  tlie  facial  and 
auriculo-tempiiral  nerves.  Besides  some  twigs  to  the  parotid  gland,  the  articulation 
of  the  jaw,  and  the  Masseter  muscle,  its  branches  are  the 

Transverse  Facial.  Middle  Temporal. 

Anterior  Anricular. 

The  transverse  fecial  is  given  off  from  the  temporal  before  that  vessel  quits 
the  panttid  gland;  running  forward  through  ita  substance,  it  passes  transversely 
across  the  face,  between  Stenson's  duct  and  the  lower  border  of  the  zygoma,  and 
divides  on  the  side  of  the  face  into  numerous  branches,  which  supply  the  parotid 
gland,  the  Masseter  muscle,  and  the  integument,  anastomosing  with  the  facial,  mas- 
seteric, and  infraorbital  arteries.  This  vessel  rests  on  the  \fasseter,  and  is  accom- 
panied by  one  or  two  branches  of  the  facial  nerve.  It  is  sometimes  a  branch  of 
the  external  carotid. 

The  middle  temporal  artery  arises  immediately  above  the  eygomalic  arch, 
and,  perforating  the  temporal  fascia,  supplies  the  Temporal  muscle,  anastomosing 
with  the  deep  tempoml  bninches  of  the  internal  maxillary.  It  occasionally  gives 
off  an  orbital  brunch  which  runs  along  the  upper  border  of  the  zygoma,  between 
the  two  layers  of  the  temporal  fascia,  to  the  outer  angle  of  the  orbit.  This  branch 
supplies  the  Orbicularis  palpebrarum,  and  anastomoses  with  the  lachrymal  and  pal- 
pebral branches  of  the  ophthalmic  artery. 

The  anterior  auricular  branches  are  distributed  to  the  anterior  portion  of  the 
pinna,  the  lobule,  and  part  of  the  external  meatus,  anastomosing  with  branches  of 
the  posterior  auricular. 

Siirsrioal  Anatomy. — It  ocmpionally  happens  thtit  the  sarcw^n  is  rallc<j  upon  to  perfArm 
the  operation  of  artoriotomy  upon  this  vessel  in  ca.*eii  of  inflammation  of  the  eye  or  bmin.  I'nder 
these  circuinstanct'3  the  anterior  branrh  is  the  one  usually  selerteil.  If  tiie  »«tn(lent  will  consider 
the  relations  of  the  trunk  of  this  vessel,  as  it  croiwes  the  RViromiitic  arch,  with  the  fiurrountlinj^ 
BtractureH,  he  wrill  observe  that  it  ia  covered  hy  a  thiek  and  dense  fascia,  erosaed  by  one  or  two 
veins,  and  aceompanietl  by  branchoR  of  the  Hicial  and  aurieulo-temponil  nervoe,  HIeudintc  nhould 
not  be  performed  in  thii?  situation,  as  much  diflicultv  may  arit^e  from  the  dent>e  fiLixtift  over  the 
vesnel  preventing  n  free  flow  of  blo»'>d,  and  considerable  pressure  is  requisite  ufterwanl  to  reprcM 
the  hemorrhajfe.  Again,  a  varicose  aneurism  may  l>o  formed  >»y  the  accidental  opening  ot  one 
of  the  veinM  in  fnmt  of  the  artery,  or  severe  neuralijir  nain  may  arise  from  the  operation,  impli- 
cating one  of  the  norvouH  61ament8  in  the  nei^h^torhomi. 

The  anterior  branch,  on  the  contrary,  ifl  subcutaneous,  w  a  lar^e  vesBel,  and  is  m  readily  eora- 
presHcd  ai  any  other  portion  of  the  artery  ;  it  mhould  consequently  always  be  selected  for  the 
operation. 

The  Internal  Maxillary  (Fig.  300),  the  larger  of  the  two  terminal  brancheR  of 
the  external  carotid,  passes  inward,  at  rijjht  angles  from  that  vosscK  to  the  inner 
aide  of  the  neck  of  the  condyle  of  the  lower  jaw,  to  supply  the  deep  structures  of 
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the  face.     At  its  origin  it  is  imbedded  in  the  aabstance  of  the  parotid  gland,  being 
on  a  level  with  the  lower  extremity  of  the  lohe  of  the  e:ir. 

lu  the  first  part  of  its  course  {maxillary  portion)  the  artery  passes  horizontally 
forward  and  inward  between  the  ramii.^  of  the  jaw  and -the  internal  lateral  ligament. 
The  ar'-'^ry  here  lies  parallel  with  the  auriculo-temporal  nerve ;  it  crosses  the  inferior 
dentaJ  nerve  and  lies  beneath  the  narrow  portion  af  the  External  pterygoid  muscle. 

Fio.  309. 


Fio.  S7a 
Plan  of  the  Brunches. 


PmUtn** 


J/*t««ArfaMM 
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The  I&t£nud  MaxUl&ry  Artery  and  Its  Itmncbes. 


In  the  second  part  of  its  course  (pterifgoid  portion)  it  runs  oblif|uely  forward 
and  upward  upon  the  outer  surface  of  the  External  pterygoid  muscle,  being  cov- 
ered by  the  rantut^  of  the  lower  jaw  and  lower  part  of  the  Temporal  muscle. 

In  the  third  part  of  its  course  {(tph&iio-maxiUarff  portion)  it  approaches  the  supe- 
rior ujuxillary  bone,  and  enters  the  spheno-maxillary  fossa  in  the  interval  between 
the  processes  of  origin  of  the  External  pterygoid,  where  it  lies  in  relation  with 
Meckel's  ganglion  and  gives  oflf  its  terminal  branches, 

FeoullaritieB. — Occasionally  this  artery  pnstteii  bf-tw^en  the  two  Pterypoid  musoles.  The 
vegiHol  in  thin  case  passes  forward  to  tho  iut4jrviil  l>otwot'n  the  nrot^e»noA  of  orif^in  of  the  External 
ptery^id,  in  ordor  to  reach  the  Hupenor  niaxillury  t)ono.  Somotimcs  the  vessel  e»capoi»  from 
beneath  the  External  pterygoid  by  perforating  the  middle  of  tliat  muscle. 

The  branches  of  this  vessel  may  be  divided  into  three  groups,  corresponding 
with  its  three  divisions. 
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Small  Meuiugeal. 

Inferior  Dental. 


BfiANCHKH   FROM    TUB    MaXILLARY    PORTION   (Fig.  370). 

Tympanic  (anterior). 
Middlo  ^feningreal. 

The  tympanic  branch  pjusaea  upward  behind  the  articulation  of  the  lower  jaw, 
enters  the  tympanum  through  the  fissure  of  Gla*;er,  and  ramifies  upon  the  mem- 
brana  tympani,  forming  a  vascular  circle  around  the  memhrane  with  the  stylo- 
mastoid artery  luul  anatttomosing  with  the  Vidian  and  tympanic  branch  from  tho 
internal  carotid.  It  gives  o^  an  auricular  branch  to  the  extenml  meatiif!»  supply- 
ing its  cuticular  lining  and  the  outer  surface  of  tho  membrana  tympani. 

The  middle  meningeal  [meningea  magna]  is  the  largest  of  the  branches 
which  sui>ply  the  dura  mater.  It  arises  from  the  internal  maxillary  between  the 
internal  lateral  ligament  and  the  neck  of  the  jaw,  and  pa&ses  vertically  upward 
between  the  two  roots  of  the  auriculo-temporal  nerve  to  the  foramen  spinosum  of 
tlie  sphenoid  bone.  On  entering  the  cranium  it  divides  into  two  branches,  anterior 
and  posterior.  The  anterior  branch,  the  larger,  crosses  tho  great  ala  of  the  .sphenoid 
and  reaches  tho  groove  or  canal  in  the  anterior  inferior  angle  of  the  parietal  hone: 
it  then  divides  into  branches  which  spread  out  between  the  dura  mater  and  internal 
8ui-face  of  the  cranium,  some  pu.-^sing  upward  over  the  parietal  bone  as  far  as  the 
vertex,  and  others  backward  to  the  occipital  bone.  The  posterior  branch  crosses 
the  squamous  portion  of  the  temporal,  and  on  the  inner  surface  of  the  parietal  bone 
divides  into  branches  which  supply  the  posterior  part  of  the  dura  rnaler  and  cranium. 
The  branches  of  this  vessel  are  distributed  partly  to  the  dura  mater,  but  chiefly  to 
the  bones;  they  anastomose  with  the  arteries  of  the  opposite  side  and  with  the  ante- 
rior and  posterior  meningeal. 

Tho  middle  meningeal,  on  entering  the  cranium,  gives  off  the  following  collateral 
bnmches;  1,  Numerous  small  vessels  to  tho  ganglion  of  the  fifth  nerve  and  to  the 
dura  mater  in  this  situation;  2,  a  branch  to  the  facial  nerve  {petroaul  branch)^ 
which  enters  the  hiatus  Fallopii,  supplies  the  facial  nerve,  and  anastomoses  with  the 
stylo-mastoid  branch  of  the  posterior  auricular  artery  ;  3,  orbital  branches,  which 
pass  through  the  sphenoidal  fissure,  or  through  separate  canals  in  ihc  great  wing  of 
the  sphenoid,  to  anastomose  with  the  lachrymal  or  other  branches  of  the  ophthal- 
mic artery;  4,  temporal  branches,  which  [miss  through  foramina  in  the  great  wing 
of  the  sphenoid  and  anastomose  in  the  temporal  fossa  with  the  deep  temporal 
arteries. 

The  small  meningeal  [meningea  parva]  Ls  sometimes  derived  from  the  pre- 
ceding. It  enters  the  skull  through  the  foramen  ovale  and  supplies  the  Gasserian 
ganglion  and  dura  mater.  Before  entering  the  cranium  it  gives  off  a  branch  to  the 
nasal  fossa,  soft  palate,  and  tonsil. 

The  inferior  dental  descends  with  the  dental  nerve  to  the  foramen  on  the  inner 
side  of  the  ramus  of  the  jaw.  It  runs  along  the  dental  canal  in  tiie  substance  of 
the  bone  accompanied  by  the  nerve,  and  opposite  the  first  bicuspid  t(K)th  divides 
into  two  branches,  incisor  and  mental:  the  former  is  continued  forward  beneath 
the  incisor  teeth  as  far  as  the  symphysi.s,  where  it  anastomoses  with  the  artery  of 
the  opposite  side ;  the  mental  branch  escapes  with  the  nerve  at  the  mental  foramen, 
supplies  the  structures  composing  the  chin,  and  anastomoses  with  the  submental, 
inferior  labial,  and  inferior  coronary  arteries.  As  the  dental  artery  enters  the 
foramen  it  gives  off  a  mt/lo-ht^otd  branchy  which  runs  in  the  mylo-hvoid  groove 
and  nimifies  on  the  under  surfsice  of  the  Mylo-hyoid  muscle.  The  dental  and 
incisor  arteries  during  their  course  through  the  substance  of  the  bone  give  off  a 
few  twigs  which  are  lost  in  the  cancellous  tissue,  and  a  series  of  branches  which 
correspond  in  number  to  the  roots  of  the  teeth  :  these  enter  the  minute  apertures  at* 
the  extremities  of  the  fangs  and  supply  the  pulp  of  the  teeth. 

Branches  of  the  Second  or  Pterygoid  Portion. 

Deep  Temporal.  Masseteric 

Pterygoid.  Buccal. 
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These  branches  are  tiistributctl,  aa  their  names  imply,  to  the  muscles  in  the 
maxillary  region. 

The  deep  tempored  branches,  two  in  number,  anterior  and  j»osterior,  each 
occupies  that  part  of  the  temporal  fossa  indicated  bv  its  name.  Ascending  between 
the  temporal  muscle  and  pericranium,  thej  supply  that  muscle  and  amistonmse 
with  the  other  temporal  arteries,  tlie  anterior  branch  communicating  with  the 
lachrymal  through  small  branches  which  pei'foi'ato  the  malar  bone  and  great  wing 
of  the  siphennid. 

The  pterygoid  branches,  irregular  in  their  number  and  origin,  sappl}'  the 
Pterygoid  mu.scloi*. 

The  masseterio  is  a  small  branch  which  passes  outward  above  the  sigmoid 
notch  of  the  lower  jaw  to  the  deep  surface  of  the  Masseter.  It  supj)Iies  that  mus- 
cle and  anastomo.ses  with  the  mo^eterio  branches  of  the  facial  and  with  the  trans- 
verse farijtl  arterj'. 

The  buccal  is  a  small  branch  which  runs  obliquely  forward  betwc^^n  the  Inter- 
nal pterygoid  and  the  ramus  of  tlie  jaw  to  the  outer  surface  of  the  Buccinator,  to 
which  it  is  diMtributed,  anu-stomosing  with  branches  of  the  fax^ial  artery. 

BllAXCHES   OF  THE   ThIRD   Ott    SphENO-MAXILLARY   PoUTION. 

Alveolar.  Vidian. 

Infraorbital.  Plery  go- palatine. 

Posterior  or  Descending  Palatine.  Nasal  or  Spheno-palatine. 

The  alveolar  or  posterior  dental  branch  is  given  off  from  the  internal  maxil- 
lary by  a  common  branch  with  the  infraorbital*  and  just  as  the  trunk  of  the  vessel 
is  passing  into  the  spheno-maxillary  fossa.  Descending  upon  the  tuberosity  of  the 
superior  maxillary  bone,  it  divides  into  numerous  branches,  some  of  wliidi  enter  the 
posterior  dental  canals  to  supjdy  the  molar  and  bicuspid  teeth  ami  the  lining  of  the 
antrum,  and  others  are  continued  fonsard  on  the  alveolar  process  to  supply  the  gums. 

The  infraorbital  appears,  from  its  direction,  to  be  the  continuation  of  the  trunk 
of  the  internal  maxillary.  It  arises  from  that  vessel  by  a  common  tnink  with  the 
preceding  branch,  and  runs  along  the  iiifraorbilal  canal  with  the  superior  uiaxilliiry 
nerve,  emerging  upon  the  face  at  the  infraorbital  foramen  beneath  the  Levator  labii 
superioris.  Whilst  contained  in  the  canal  it  gives  off  branches  which  ascend  into 
the  orbit  and  supply  the  Inferior  rectus  and  Inferior  oblique  muscles  and  the  lach- 
rymal gland.  Other  branches  (tmterior  dnitaf)  descend  through  canals  in  the  bone 
to  supply  the  mucous  membrane  of  the  antrum  and  the  front  teeth  of  the  upper 
jaw.  On  the  face  it  supplies  the  lachrymal  sac  and  inner  angle  of  the  orbit,  anjis- 
tomosing  with  the  f  icial  artery  and  nasal  branch  of  the  ophthaltnic ;  and  other 
branches  descend  beneath  the  Levator  labii  8u|>erioris  and  anastomose  with  the 
Iransvei'se  facial  and  buccal  branches. 

The  four  remaining  branches  arise  from  that  portion  of  the  internal  maxillary 
which  is  contained  in  the  sphcno-niaxillary  fossa. 

The  descending  palatine  pas.«es  down  along  the  posterior  palatine  cnnal  with 
the  anterior  and  middle  palatine  brandies  of  Meckel's  ganglion,  and.  emerging  from 
the  posterior  jjalatine  foramen,  runs  i'orward  in  a  groove  on  the  inner  side  of  the 
alveolar  border  of  the  hanl  palate  to  the  anterior  palatine  canal,  where  the  terminal 
brarich  of  the  artery  passes  upward  through  the  foramen  of  Stenson  to  amistomose 
with  the  naso-palatinc  artery.  Its  branches  are  dislribute<l  to  the  gums,  the  mucous 
membrane  of  the  hard  [lalate,  and  the  palatine  glands.  Whilst  it  is  containe<l  in  the 
■palatine  canal,  it  gives  off  branches  wliich  descend  in  the  ncces-sory  palatine  canals 
to  supply  the  soft  pulate  and  tonsil,  ana-'*tntnosing  with  the  ascemling  palatine  artery. 

The  Vidian  branch  passes  backwanl  along  the  Vidian  canal  with  the  Vidian 
nerve.  It  is  distributed  to  the  upper  part  of  the  pharynx  and  Eustachian  tube, 
sending  a  small  branch  into  the  tympanum  which  anastomoses  with  the  anterior 
tympanic. 

The  pteryero-palatine  is  also  a  very  small  branch,  which   passes  backward 
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through  the  pterygo-palatine  cnnal  with  the  pharvngeal  nerve,  and  is  distributed 
to  tlie  iijijter  part  of  !h»*  pliarvnx  ami  Eustachian  tnbi'. 

The  nasal  ur  spheno-palatine  pius^eii  chrou^li  rhc>  ophonu-pulatine  foramen  into 
the  cavity  of  the  nose  at  the  back  part  of  the  superior  ineatti^i.  and  divide*  into  two 
bninchej* :  one,  intenial,  the  artery  of  the  septum,  pusse.*  oMiijuely  downward  and 
fftrward  aloii;;;  the  septum  na.«i,  supjjlies  the  uincoiis  tiunnhmne,  and  anaslninosc**  in 
fnmr  with  the  toniiinai  branch  of  the  dei^eendin^  palatini!.  The  external  Iminches. 
twii  or  three  in  uinubcr,  supply  the  mucous  membrane  covering  the  lateral  wall  of 
the  nose,  the  antrum,  and  the  ethmoid  and  sphenoid  celU. 


Tnpezinfl. 


Mvrltan  line. 


Surgical  Anatomy  of  the  Triangles  of  the  Neck. 

The  student  having  considered  the  relative  anatomy  of  tJhe  large  arteries  of  tlie 
Deck  and  their  branches,  and  the  relations  they  bear  to  the  veins  and  nerves,  should 
now  examine  these  structures  collectively 
as  they  present  themselves  in  certain  re- 
^ons  of  the  neck,  iu  each  of  which  im- 
portant 0[>erations  are  constantly  being  per- 
formed. 

For  this  purpose  the  Stemo-mastoid  or 
any  other  muscloH  that  have  been  divided 
in  the  dissection  of  the  vessels  should  he  re- 
placed iu  their  normal  position ;  the  head 
should  be  supported  by  placing  a  bl'K-k  at 
the  l)rtck  of  the  neck,  and  the  face  tunied 
to  the  side  i»p[>ositc  to  that  which  is  being 
examined. 

The  si<le  of  the  neck  pre^nts  a  some- 
what  ({uadrilatei'al   outline,  limited  above 
by   the   lower   border  of   the  body  of  the 
jaw  and  an  iina;:inary  line  extending  from 
the  angle  of  t)ie  jaw  to  the  mastoid  proce^  ; 
beluw,  by  the  prominent  upper  border  of 
the  clavicle;  in  front,  by  the  median  line 
of  the  neck  ;   behind,  J)y  the  anterior  mar- 
gin of  the  Trapezius  mutfcle.     This  space  is  ' 
subdivided   into  two   large  triangles  by  the  Sterno-mastoid  muscle,  which   passes 
obIi<juely  across  the  neck  from  the  sternum  and  clavicle  below  to  the  mastoid  process 
above.     The  triangular  space  in  front  of  this  muscle  is  called  the  anterior  triangle^ 
and  that  behind  it  the  poatertor  triangle. 


Dlmrnun  of  tbo  Trlsneles  of  the  Risht  Sldo  of  the 
Neck  :  I,  <li»rn*tnr  or  *iihinaxl]larv  iriiinjjU'.  ii, 
snperlnr  rttpfAuI  trlantflo.  or  Irlnnwle  ofeloi'llon: 
III,  lnfi*ri>ir  i-an'id)  triaiifcle.  or  trinncU'  of  necoi- 
V,  ^ubcIavUIl  irl- 


sUt;  IV,  yubocciplul  trUngle 
-W-  \V.  K.] 


ftnglc. 


Anterior  TRiANOtLAB  Space. 

The  Anterior  Triangrle  is  boundcil  in  front  by  a  line  extending  from  the  chin 
to  the  sternum;  behind,  by  the  anterior  margin  of  the  Stemo-mji^tnid  ;  its  base, 
directed  upward,  is  formed  hy  the  lower  border  of  the  body  of  the  jaw  and  a  Hue 
extending  from  the  angle  of  the  jaw  to  the  mastoid  process;  its  apex  is  below,  at 
the  sternum.  The  space  is  covere<l  by  the  integument,  superficial  fiktcia,  Platysma, 
and  <lecp  fascia;  it  is  c.n>s.se<l  by  branche-s  of  the  facial  and  superficial  cervical 
nerves,  and  is  subdivided  into  three  smaller  triani^les  by  the  Digastric  muscle  above 
and  the  anterior  belly  of  the  Omo-hyoid  below.  These  smaller  triangkvs  are  named, 
from  below  upward,  the  inferior  carotid,  the  superior  carotid,  and  the  submaxillary 
triangle. 

The  Inferior  Carotid  Triangle  [or  ^^triavgle  of  tit^eesm'tj/"  in  which  we  vtust  tie 
the  carotid  if  it  is  impossible  to  do  so  in  the  triangle  of  election]  is  bounded  in  front 
by  the  median  line  of  the  neck  ;  behin<l,  by  the  anterior  margin  of  the  Sterno-mastoid; 
above,  by  the  anterior  belly  of  the  Omo-hyoid ;  and  \&  covered  by  the  integument, 
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superficial  fascia,  Platysnia,  and  deep  fascia,  raniifying  betTveeii  which  is  seen  the  de- 
scendinjr  bninch  of  the  superficialis  colli  nerve.  Beneath  the^c  superficial  structures 
are  the  Sterno-hyoid  and  Stemo-thyroid  muscles,  vhich,  together  with  the  anienor 
marj^in  of  the  Sterno-mastoid,  conceal  the  lower  part  of  the  common  carotid  artery.* 

This  vessel  is  enclosed  within  it*i  sheath,  together  with  the  internal  jugular  vein 
and  pneumogastric  nerve  ;  the  vein  lying  on  the  outtr  side  of  the  aitcry  on  the  right 
side  of  the  neck,  but  overlnpping  it  or  parsing  directly  across  it  on  the  left  side:  the 
nerve  lying  between  the  artery  and  vein,  on  a  plane  ])osterior  to  both.  In  fiont  of 
the  aheatli  are  a  few  filaments  descending  from  the  loop  of  communication  between 
the  <iescendens  and  conimunicans  noni ;  behind  the  sheath  arc  seen  the  inferior  thy- 
roid artery,  the  recurrent  laryngeal  nerve,  and  the  sympathetic  nerve;  and  on  its 
inner  side,  the  trachea,  the  thyroid  gland,  much  more  prominent  in  the  female  than 
in  the  male,  and  the  lower  part  of  tlie  larynx.  By  cutting  into  the  upper  part  of 
this  space  and  slightly  displacing  the  Sierno-mastoid  muscle  the  common  carotid 
artery  may  be  tied  below  the  Orao-hyoid  muscle. 

The  fioor  of  the  inferior  carotid  triangle  is  forme<l  by  the  Longus  colli  muscle 
below  and  by  the  Scalenus  anticus  above  (see  Fig.  290,  p.  384,  and  Fig.  297,  p. 
3t*T),  between  which  muscles  the  vertebral  artery  and  vein  will  be  found  pawning 
into  the  foramen  in  the  sixth  transverse  process:  a  small  portion  of  the  origin  of 
the  Rectus  capitis  anticus  major  may  also  be  seen  in  the  floor  of  the  space. 

The  Superior  Carotid  Triangfle  [or  '*  triangle  of  election,"  in  wliich  we 
elect  to  tie  the  carotid  if  we  have  the  choice]  is  bounded  behind  by  the 
Stern o-mastoid ;  below,  by  the  anterior  belly  of  tne  Omo-hyoid ;  and  above,  by 
the  posterior  belly  of  the  Diga.stric  muscle.  Its  floor  is  formed  by  parts  of  the 
Thyro-hyoid,  Hyo-glossus,  and  the  inferior  and  middle  (.'onslricior  nmsdes  of 
the  pharynx,  and  it  is  covered  by  the  integument,  superficial  fascia.  Platysnia.  and 
deep  fiwciu,  ramifying  between  which  are  branches  of  the  facial  and  superficialis 
colli  nerves.  This  space  contains  the  upper  part  of  the  common  carotid  artery, 
which  bifurcates  opposite  the  upiwr  border  of  the  thyroid  cartilage  into  the  external 
and  internal  carotid.  These  vessels  are  occasionally  somewhat  concealed  fnim  view 
by  tlie  anterior  margin  of  the  Stemo-mastoid  muscle,  which  overlaps  them.  The 
external  and  internal  carotids  lie  side  by  side,  the  external  being  the  more  anterior 
of  the  two.  The  following  branches  of  the  external  carotid  are  also  met  with  in  this 
space;  the  superior  thyroid,  running  forward  and  downward;  the  lingual,  direellv 
fonvard  ;  the  facial,  forward  and  upward;  the  occipital,  backward  ;  and  the  as<'ena- 
ing  pharyngeal,  directly  upward  on  the  inner  side  of  the  internal  cjirotid.  The  veins 
met  with  are — the  internal  jugular,  which  lies  on  the  outer  side  of  the  common  and 
internal  carotid  arteries,  and  veins  corresponding  to  the  above-mentioned  branches 
of  the  external  carotid — viz,  the  snpei'ior  tliyroid,  the  lingual,  facial,  ascending 
jdiaryngcal,  and  sometimes  the  orcipitul ;  all  nf  which  accompany  their  correspond- 
ing arteries  an<l  terminate  in  the  internal  jugular.  The  nerves  in  this  space  are  the 
following :  In  front  of  the  sheath  of  the  common  carotid  is  the  descendens  noni.  The 
hypoglossal  nerve  crosses  both  carotids  above,  curving  round  the  occipital  arteiy  at 
its  origin.  Within  the  sheath,  between  the  artery  and  vein  and  behind  both,  is  the 
pneumogastric  nerve;  behind  the  sheath,  the  sympathetic.  On  the  outer  side  of 
the  v<a*sels  the  spinal  accessory  nerve  runs  for  a  sluiri  distance  before  it  pierces  the 
Stemo-mastoid  muscle;  and  on  the  inner  side  of  the  internal  carotid,  just  below  the 
hyoid  bone,  may  be  s€»on  the  superior  laryngeal  nerve,  and,  still  more  inferiorly, 
the  external  laryngeal  nerve.  The  upper  jmrt  of  the  larynx  and  lower  part  of  the 
pbarvnx  are  also  found  in  the  front  part  of  this  space. 

The  Submaxillary  Triangle  corresponds  to  the  part  of  the  neck  imnie<iiately 
beneath  the  body  of  the  jaw.     It  is  bounded  above  by  the  lower  border  of  the 

'  Therefore  the  oir^rtiH  artery  and  jngnlar  vein  ore  not,  sirictlj  speakinp,  contained  in  this  tn- 
anirlc,  sinre  llicy  art'  i-overcd  by  the  Stcrnn-mastniil  niUM'le ;  ihnt  is  tu  isay,  lie  Itehind  the  anierinr 
border  of  that  lutiHcle,  which  fonnH  the  fK«ierior  bonier  of  the  triangle.  liut  aa  they  lie  verr  cit#e  to 
the  structure?*  which  ore  really  ctmlainMl  in  the  triangle,  and  who»e  {M«ition  it  itt  eM^ntial  to  remetn- 
ber  in  o]>eraiing  on  this  part  of  the  uttcry,  it  has  Hcemcd  expedient  lo  study  the  reJfttiuuti  of  ftll  ihen 
puis  together. 
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body  of  the  jaw  and  a  line  drawn  from  its  angle  to  the  mastoid  process ;  below, 
bj  the  posterior  belly  of  the  Digastric  and  Styl()-hyoid  muscles;  in  front,  by  the 
middle  line  of  the  neck.  The  tioor  of  this  spaee  is  formed  by  the  anterior  belly 
of  the  Digastric,  the  Mylo-hyoid.  and  Hyo-ji;lossus  muscles,  and  it  is  covere<l  by  the 
integument,  superficial  fascia,  Piatysma.  and  deep  fascia,  ramifying  between  which 
are  branches  of  the  'atrial  and  ascending  filaments  uf  the  HUperficial  cervical  nerve. 
This  space  contjiins  in  front  the  submaxillary  gland,  imbedvlfcd  in  the  subst^'ince  of 
which  are  the  facial  artery  and  vein  and  their  (glandular  branches;  beneath  this 
glan  ],  on  the  surface  of  the  Mylo-hyoid  muscle,  are  the  submental  artery  and  the 
mylo-hvoid  artery  and  nerve.  The  back  part  of  this  space  is  separate*!  from  the 
front  part  by  the  stylo-maxillary  ligament;  it  contains  the  external  carotid  artery, 
ascenliniS  deeply  in  the  substance  of  the  parotid  gland;  this  ves.«el  here  lies  in 
front  oC  and  superlicial  to,  the  internal  carotid,  being  crosj^ed  by  the  facial  nerve, 
and  gives  off*  in  its  course  the  posterior  auricular,  temporal,  and  internal  maxillary 
branches;  more  deeply  is  the  internal  carotid,  the  internal  jugular  vein,  and  the 
pneumogastric  nerve  separate<l  from  the  external  carotid  by  the  Stylo-glossus  and 
Stylo-pharyngeus  muscles  and  the  glasso-pharyngcal  ncrvc.^ 

Posterior  Triangular  Space, 

The  posterior  triangular  space  is  bounded  in  front  by  the  Siemo-mastoid  muscle, 
behind  by  the  anterior  margin  of  the  Trapezius;  its  base  corresponds  to  the  upper  bor- 
der of  the  clavicle,  its  apex  to  the  occiput.  The  space  is  crossed  about  an  inch  above 
the  clavicle  by  the  posterior  belly  of  the  Omo-hyoid.  which  divides  it  unequally  into 
two — an  upper  or  occipital,  and  a  lower  or  subclavian  triangle. 

The  Occipital,  the  larger  of  the  two  pasterior  triangles,  is  bounded  in  front  by 
the  Sterno-mastoid,  behind  by  the  Trapezius,  below  by  the  Omo-hyoid.  Il.s  floor 
is  formed  from  above  downward  by  the  Splenius,  Levator  anguli  scapulae,  and  the 
middle  and  posterior  Scalenl  muscles.  It  is  covered  by  the  integument,  the  Pla- 
tysftia  below,  the  superficial  and  deep  fascisc,  and  crossed  above  by  the  ascending 
branches  of  the  cervical  plexus;  the  spinal  accessory  nerve  is  directefl  obliquely 
across  the  space  from  the  Slemo-mastoid,  which  it  pierces,  to  the  under  surface  of 
the  Trapezius;  below,  the  descendiujj  branches  of  the  cervical  plexus  and  the  trans- 
versnlis  colli  artery  an<l  vein  cross  the  space.  A  chain  of  lymphatic  glands  is  also 
found  running  along  the  posterior  border  of  the  Stemo-mastoid  from  the  mastoid 
process  to  the  n^ot  of  the  neck. 

The  Subclavian,  the  smaller  of  the  two  posterior  triangles,  is  bounded  above 
by  the  posterior  belly  nf  the  Omo-hyoid,  below  by  the  clavicle,  its  base,  directed 
forward,  being  formed  by  the  Sterno-mastoid.  The  size  of  the  subclavian  triangle 
varies  according  to  the  extent  of  attachment  of  the  clavicular  portion  of  the  Sterno- 
mastoid  and  Trapezius  muscles,  and  also  acconiinr;  to  the  height  at  which  the  Omtv 
hvoid  crosses  the  nec^k  above  the  clavicle.  Its  heijrht  also  varies  much  accordin*:  to 
the  position  of  the  arm,  being  much  diminishetl  by  raising  the  limb,  on  account  of 
the  ascent  of  the  clavicle,  and  increased  by  drawing  the  arm  downw.ard.  when  that 
bone  is  depressed.  This  space  is  covered  by  the  integument,  superficial  and  deep 
&sciie,  and  crossed  by  the  descending  branches  of  the  cervical  plexus.  Just  above 
the  level  of  the  clavicle  the  third  portion  of  the  subclavian  artery  cur\'es  outward 
aad  downward  from  the  outer  margin  of  the  Scalenus  anticus,  across  the  first  rib  to 
the  axilla.  Sometimes  this  vessel  rises  as  high  as  an  inch  and  a  half  above  the  clav- 
icle or  to  anv  point  intermciliate  between  this  and  its  usual  level.  Occasionally  it 
passes  in  front  of  the  Scalenus  anticus  or  pierces  the  fibres  of  that  muscle.  The 
subclavian  vein  lies  behind  the  clavicle,  and  is  usually  not  seen  in  this  space;  but 

'  The  same  remark  will  apply  to  thifl  triangle  as  was  rnnde  about  the  inferior  carotid  trianpK 
The  structures  ennrnerated,  za  roiitaine^i  in  the  bnck  part  of  the  space,  lie,  8tricCly  speaking,  beneath 
the  mu»cle4  which  form  the  pwterior  bomidarv  ol*  the  iri.-incfle;  hut  .is  it  Ik  very  im|K)rlanl  tn  l>ear  in 
mind  their  close  relaiirm  to  ihe  p:irotid  >;]and  and  it^  boundaries  (on  acoouat  uf  the  frtiquency  uf  sur- 
gical operations  ou  this  glaad  i,  all  ilie»«  purtii  are  apuken  of  together. 
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it  occitsionally  rises  as  high  up  ns>  the  artery,  and  htis  even  been  seen  to  pass  with 
ih:it  vessel  behind  the  Scalenus  aulirus.  The  brachiul  plexus  of  nerves  lies  above 
the  artery  and  in  close  contact  with  it.  Passin^^  transverse!}'  across  the  clavicular 
margin  of  the  space  are  the  supniscapular  vesitels,  and,  traversing  its  upper  au^le  in 
the  (^iitne  direction,  the  transversal! a  colli  artery  and  vein.  The  externa!  ju-rnlar 
vein  runs  vertically  downwani  behind  the  |)o.sterior  border  of  the  Stt-rno-inastoid,  to 
terminate  in  the  t»ubclaviau  vein;  it  receives  the  tniusvL'i*Re  cervical  and  suprasrapu- 
lar  veins,  which  occai>ional!y  form  a  ple.\us  in  front  of  the  artery,  :ind  a  Miiall  vein 
whicli  crosses  tlie  clavicle  from  the  cephalic.  The  small  nerve  to  the  t^ulxlavius  also 
crosses  this  triangle  about  its  middle.  A  lynipbatie  gland  is  also  found  in  the  K|>ace. 
Its  floor  is  formed  by  the  Hrst  rib  with  the  first  digitation  of  the  Serratus  magnus. 


Internal  Carotid  Akteky. 

The  Internal  Carotid  Artery  commences  at  the  bifurcation  of  the  common 
carotid,  o|>[M)slte  the  upper  border  of  the  thyroid  cartilage,  and  runs  |>er(»endic- 
ularly  upwanl,  in  front  of  the  transverse  prwcsses  of  the  three  upper  cervical 
vertebnc,  to  the  carotid  foramen  in  the  petrous  portion  of  the  temporal  bone. 
After  ascending  in  it  for  a  short  distance  it  passes  fonvard  and  inward  ihrnugh 
the  carotid  canal  and  enters  the  skull.  It  then  ascends  to  the  poKtcrior  dinoid 
process,  curves  forward  through  the  cavernous  sinus,  and  at  the  anterior  dinoid 
process  again  turns  upward,  pierces  the  dura  mater,  and  divides  into  its  temiinnJ 
branches. 

This  vessel  supplies  the  ant<»rior  part  of  the  brain,  the  eye  and  ita  appendiigcs, 
and  sends  branches  to  the  forehead  and  nose.  Its  size  in  the  adult  is  e(|ual  U)  that 
of  the  external  carotid;  in  the  chdd  it  is  larger  than  that  vessel.  It  is  remarkable 
for  the  number  of  curvatures  that  it  presents  in  <li(rerent  parts  of  its  course.  In 
its  cervical  portion  it  occasionally  preseiit,s  one  or  two  flexures  near  the  base  of 
the  skull,  whilst  through  the  rest  of  its  extent  it  describes  a  double  curvature 
which  resembles  the  italic  letter  a  placed  horizontally.  These  curvatures  most 
probably  diminish  the  velocity  of  the  current  of  blood  by  increasing  the' extent 
of  .*»urfnco  over  which  it  moves  and  adding  to  the  amount  of  impediment  pro- 
duced from  friction.  In  considering  the  courKc  and  relations  of  this  vessel  it 
may  be  conveniently  divided  into  four  purtiuns — a  cervical,  petrous,  cavernous, 
and  cerebral. 

Cervical  Portion. — This  portion  of  the  internal  carotid  is  superficial  at  its  com- 
mencement, being  contained  in  the  superior  carotid  triangle,  and  lying  on  the  same 
level  a^  the  external  carotid,  but  behind  that  artery,  overlapped  by  the  Stomo- 
ma^toid  and  coveroil  liy  the  Platysina,  deep  fa-scia,  and  integument :  it  then  passes 
beneath  the  parotid  gland,  being  crosse<I  by  the  hypoglossal  nerve,  the  Digastric 
and  Stylo-hyoid  muscles,  and  the  external  carotid  and  occij>ital  arteries.  Higher 
up  it  is  separated  from  the  external  curotid  by  the  Stylo-glossus  and  8tylo-pha- 
ryngeus  muscles,  the  glosso-pharyngeal  nerve,  and  pharyngeal  brancli  of  the 
pneumogastric.  It  is  in  relation  hthiud  with  the  Rectus  capitis  anticus  major, 
the  superior  cervical  ganglii>n  of  the  sympathetic,  and  superior  lanngeul  nerve; 
externally,  with  the  internal  jugular  vein  and  pneumogastric  nerve;  ifiOmalhf^ 
with  the  pharynx,  tonsil,  the  superior  laryngeal  nerve,  and  ascending  pharyngeal 
artery. 

Petrotis  Portion. — When  the  internal  carotid  artery  enters  the  canal  in  the 
pctn>us  pf>rtion  of  the  temporal  bone,  it  first  ascend**  a  i*hort  distance,  then  curves 
forward  and  inward,  and  again  ascends  !is  it  leaves  the  canal  to  enter  the  cavity  of 
the  skull.  In  this  canal  the  artery  lies  at  first  anterior  to  the  tyni|Min»in,  from 
which  it  is  separated  by  a  thin  bony  lamella  which  is  cribriform  in  the  young  sub- 
ject, and  often  absorbed  in  old  age.  It  is  separated  from  the  bony  wall  of  the 
carotid  canal  by  a  prolongation  of  dura  mater,  and  is  surrounded  by  filaments  of 
the  carotid  plexus. 

Cavernous  Portion. — The  internal  carotid  artery  in  this  part  of  its  course  at 
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first  ascends  to  the  posterior  cHnoid  process,  then  pusses  forward  by  the  side  of  the 
body  of  the  sphenoid  bone,  being  sitaated  on  the  inner  wall  of  the  cuvernous  sinus, 
in  relation  exterually  with  the  Hixth  nerve,  surrounded  by  fUamenta  of  the  sympa- 
thetic^ and  covered  by  the  lining  raembrane  of  the  sinus. 

Cerebral  Portion. — On  the  inner  side  of  the  nnterior  clinoid  process  the  inter- 
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I<eifr6« 


xtiu  liiUTUAl  Cuotl<l  and  Vertebnl  Artericb,  rigbi  side. 


nal  carotid  curves  upward,  perforates  the  dura  mater  bounding  the  »inus«  and  is 
received  into  a  sheath  of  the  arachnoid.  This  portion  of  the  artery  is  on  the  outer 
side  of  the  optic  nerve ;  it  lies  nt  the  inner  extremity  of  the  fissure  of  Sylvius, 
baving  the  third  nerve  exterually. 

S4 
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Plan  of  the  Helationb  of  thk  Internal  Cakotid  Aktbry  in  the  Neck. 

In  Front. 
Skin,  HtiprrHioinl  and  dei*p  faftcim. 
Pnrotirl  gland. 

Stylo-^luH8iii4  nml  Stylo-plmryngeiim  musoles. 
GKiftw^-pharyii^eal  ndrve. 


Extrmailtj. 
InU'ruHl  Ju^uta^  vein. 
PncumogiLstric  nerve. 


I         OunUd 
y      Art*ry.      i 


InitmaUy. 
Pharynx. 

Superior  Uryugenl  nerve. 
Ascending  phuryn^enl  arlwry. 
Tonsil. 


Behind. 
KectuA  capitis  imtieus  major. 
Syni  pathetic, 
.Superior  laryiijj;eal  nerve. 

Peculiarities. — Tlie  K'U)^'tl»  of  tlio  interniil  riimtid  varies  iiwitnJiu^  t<»  the  Ini(rtli  of  tb«t 
neck,  and  nltto  acrordini:  to  the  point  of  bifurcation  of  the  connuon  t-aruLid.  It^  origin  fouie- 
timeif  takes  place  from  tlie  arch  of  the  aortu;  in  such  rare  in^tiuiLeh  this  venw!  ha^  heen  found 
to  be  place<l  ni^riT  the  iniddir  line  of  the  neck  than  the  i-xternal  rarotid,  as  far  upwarl  a*  the 
lun.*nx  when  the  latter  veitflcl  croaacd  the  internal  carotid.  The  onnrw*  of  the  vesHel,  inr«tead  ol 
being  straight,  may  J>e  very  tortunuH.  A  few  in^tiuiees  nrr  reeordi-d  in  whit^h  thit*  ve.'wei  wa« 
altogether  absent :  in  one  of  these  tiie  common  carotid  pa.s«ed  up  the  neck  and  gave  off  the  uMnil 
branehe*  of  the  oxtcrnal  carotid,  the  cranial  ftortion  of  the  internal  carotid  being  replaced  by  two 
branches  of  the  internal  maxillary,  M'hich  entercif  the  nkull  through  the  foramen  rolundum  ani) 
ovale  and  joinwl  to  form  a  mnple  vessel. 

Surgical  Anatomy. — The  cen-icul  part  of  tite  internal  uurotid  i»  i>onietinie»  wounded  by  a 
Ktiib  or  gniihhot  wound  in  the  neck,  or  even  o^ca-nionally  by  a  Htnb  fmm  within  tJie  mouth,  a-n 
when  n  person  receives  a  thrust  from  the  end  of  a  parasol  or  fulls  ilown  with  a  tobacco-jiipe  in 
his  mouth.  In  mch  casen  a  ligature  t«hould  be  Applie<l  to  the  common  carotid.  Tlie  relation  of 
the  inti'rnal  carotid  with  the  tontnil  r<hould  bu  especially  remeinlH.Ted,  a>  itiKtancii^  have  occurred 
in  which  the  artery  ba»i  been  woundtnl  during  the  operation  of  Nrarifyiug  tlie  touait.  and  fatai 
liemorrhage  has  su])er^'eued. 

The  branoiies  given  off  froiu  the  internal  carotid  arc — 

Frmn  the  Petrouji  Portimi    ,    Tympttnic  (interniil  or  tleep). 

(  Arteriie  re(;ey>tjn'uli. 
From  the  Cmmitomi  Pirrfitm  \  Anterior  Mfiiiugeal. 

1  (ophthalmic. 


From  the  Oerthral  Portion 


(  Anterior  Cerebral. 

)  Middle  Cerebrul. 

j  Ptititerior  Com muniea ting. 

I  Anterior  Clujroid. 


The  cervical  ptirtion  of  the  internal  eiirotid  gives  off  no  bninehe^. 

The  tympanic  is  a  small  brunch  whicli  entcrn  the  cavity  of  tbi*  tynipanuin 
tbroiiph  a  minute  fonimeii  in  the  carotid  canal,  and  anastomose.'*  with  the  tympanic 
branch  of  the  internal  ma.xillary  and  with  the  rttylo-nia.stoid  arlery. 

The  arteriee  receptaculi  iu*e  numerous  small  vessels  derived  from  the  internal 
carotid  in  the  cavernous  sinus;  they  supply  the  pituitary  body,  the  Oasserian  gan- 
glio!»,  and  the  Mails  of  the  c^ivenious  and  inferior  petrosal  sinuses.  One  of  these 
branches,  distributed  to  the  dura  mater.  i.«  calh*d  the  anterior  meningreal ;  it  anas- 
tomoses with  the  middle  meningeal. 

The  Ophthalmic  Artery  arisen?  from  the  internal  carotid  just  as  tliat  vcsacl  is 
emerging  from  the  cavernous  sinus,  on  the  inner  side  of  the  anterior  clinoid  process, 
and  enters  the  orbit  through  the  optic  foramen  below  and  on  the  outer  side  of  the 
optic  nerve.  It  then  pusses  over  the  nerve  to  the  inner  wall  of  the  orbit,  and 
thence  h<»rizontally  forward,  beneatli  the  lower  bonier  of  the  Superior  oblitjue 
mtjsde,  to  the  inner  angle  nf  the  eye,  where  it  divides  into  two  terminal  branchea, 
the  frontal  and  vaxaL 

Branches.— The  bniuches  of  thit  vessel  may  be  divided  into  an  oHn'taf  group. 
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I  r«rwft^ 


Thti  Oi>hlhKliuic  Artery  iiti4  Its  Branchn,  tbe  Kmf  of  chv  Ort>lt  hftvliiR  twen  removal. 


wliich   lire  ilifitribnteil  to  the  orlnt  an<l  Hiirroiitidiiig  {Mirls;  ami  an  orttftir  group, 
which  supply  tJie  iiittscled  and  globe  of  the  eye. 


Lachrymal. 

Supraorbital. 

Posterior  Ethmoidal. 

Anterior  Ethmoidal. 

Palpebral, 

FroutJil. 

Nasal. 


Ocular  (rrottjt. 

Muscular. 

Anterior  Ciliary. 

Short  Ciliary. 

Long  Ciliary. 

Arteria  centraliH  retinse. 


Till'  lachrymal  is*  the  first,  and  one  of  tbe  largest,  branches  derived  from  the 
ophtlialmir,  in-ising  close  to  the  optic  foramen:  not  unfrc'juently  it  i.s  given  off  from 
the  artery  before  it  enters  the  orbit.  It  accompnnioH  the  lachrymal  nerve  along  the 
up|>er  border  of  the  External  rectus  mustde,  and  is  distributed  to  tlie  lachrymal 
gland.  Its  terminal  branches,  estraping  from  the  gland,  are  distributed  to  the 
upper  eyelid  anrl  conjunctiva,  anastomosing  with  the  palpebral  arteries.  The  lach- 
rymal artery  give^  off  mie  or  two  nurlar  branches,  one  of  which  pa.<«*e!?  through  a 
foramen  in  the  miliar  bone  to  roach  the  temporal  fo»sa,  and  amustomoscs  with  tbe 
deep  temporal  arteries.  The  otiie.r  appears  on  the  cheek,  and  anastomoses  with  the 
transverse  facial.  A  branch  is  alsn  ^vwi  backward,  through  the  sphenoidal  fiesnre. 
to  tbe  dura  mater,  which  aim,«tom<tses  with  a  branch  of  the  middle  meningeal 
artery. 

Peculiarities. — Tlw  liicljrymal  artery  im  sotnetimeA  derived  from  one  of  tlie  anterior  hranchei* 

of  th(f  rniiliili'  iiii'iiinift'ftl  jirtiTV. 

The  supraorbital  artery,  the  largest  branch  of  the  ophthalmic,  arises  from  that 
vewel  above  the  optic  nerve.      Ascending  so  as  to  rine  above  all  the  muscles  of  the 
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orbit,  it  pasaee  forwanl  with  the  frontal  nerve,  between  the  periosteum  and  Levator 
palpebne,  and.  ])iu*;sing  throujrli  the  sn|-iranrbital  foramen,  divides  into  a  superficial 
and  a  deep  branch,  which  supply  the  muiielcs  and  integument  of  the  forehead  and 
pericranium,  anastomosing  with  the  temporal,  the  au^lar  bmneh  of  the  facial,  and 
the  artery  of  the  opposite  Hide.  This  artery  in  the  orbit  supplies  the  Superior 
rectus  and  the  Levator  palpebne.  sends  a  branch  inward,  across  the  pulley  of  the 
Superior  oblitjue  muscle,  to  supply  the  parts  at  the  inner  iiinlhus.  and  at  the  supra- 
orbital foramen  freipiently  tiiinHmit^s  a  brnneh  to  the  diploe. 

The  ethmoidal  branches  «rc  tw<i  in  number,  posteriur  ,'iiul  nnterior.  The  for- 
mer, whicli  is  the  smaller,  passes  throutrb  the  posterior  ethmoidal  foramen,  supplies 
the  ]>osterior  ethmoidal  cells,  and,  entering  the  eranium,  give**  off  a  meningeal 
branch  which  supplies  the  adjacent  dura  mater  and  misnl  bninches,  which  descend 
into  the  nose  tlirough  iipertnres  in  the  cribriform  plate,  JiimsToniosing  wirb  branches 
of  the  spbeno-jialatine.  The  anterior  ethmoidal  artery  acc<un[>iinies  the  nasal  nerve 
through  the  anterior  etliinoidal  foramen,  supplies  the  anleri<»r  ethmoidal  cells  and 
frontal  sinuses,  and.  entering  the  cranium,  divides  into  a  meningeal  bmneh  which 
supplies  the  adjacent  dura  mater,  and  a  nasal  branch  which  descends  into  the  nose 
thivrngh  an  aperture  in  the  eribriform  plate. 

The  paJpebral  arteries,  two  in  number,  superitu-  antl  inferior,  arise  from  the 
ophthalmic,  opposite  the  jmllcy  of  the  Superior  obbfjuc  muscle;  they  encircle  the 
eyelids  near  ibeir  free  margin,  forming  a  superior  iind  an  inferior  arcli.  which  lie 
between  the  Orbiculuris  muscle  and  tarsjil  cjirtilages,  the  superic^r  palpebral  inoscu- 
lating at  the  outer  angle  of  the  orbit  with  the  orbital  branch  of  the  temporal 
artery,  the  inferior  palpebral  with  the  orbital  branch  of  the  infraorbital  artery-  at 
the  inner  side  of  the  lid.  Fntm  this  anastomosis  a  branch  piLsscs  to  the  nasjd  duct, 
ramifying  in  its  mucous  membrane,  as  far  a-s  the  inferior  meatus. 

The  frontal  artery,  otie  of  the  tenninal  branches  of  the  ophthalmic,  pa>*ftCH  from 
the  orbit  at  its  inner  angle,  and,  a-scending  on  the  forehead,  supplies  the  mnsclc», 
integument,  and  pericianium,  anastomosing  with  the  supraorbital  artery. 

The  nasal  artery,  the  other  terminal  branch  of  the  ophthalmic,  emerges  from 
the  orbit  above  the  tendo  oculi,  and,  after  giving  a  bniuch  to  the  liudirymal  sac, 
divides  into  two,  one  of  which  ana.'ttomoses  with  the  angular  artery;  the  other 
bninch,  the  dormdia  naai^  runs  along  the  ilorsum  of  I  be  imse.  supplies  ilj*  entire 
surfai-e,  and  anastomoses  with  the  artery  of  the  opposite  side. 

The  ciliary  arteries  are  divlsihle  into  three  grt>ups — the  short,  long,  and  ante- 
rior. The  nhort  ciUanf  arterien,  from  twelve  to  fifteen  in  number,  arise  from  the 
ophthalmic  or  some  of  its  branches;  they  surround  the  optic  nerve  as  they  jmss 
forward  to  the  posterior  part  of  the  eyeball,  pierce  the  sclerotic  coat  around  the 
entrance  of  the  nerve,  and  sti|»ply  the  choroid  coat  and  ciliary'  processes.  The  lotuf 
cilhiy  tirtcrfVa^  two  in  number,  also  pierce  the  p«wterior  part  of  the  sclerotic,  and 
mn  forward  along  each  side  of  the  eyeball,  between  the  sclerotic  and  choroid,  to 
the  ciliary  ligament,  where  they  divide  into  two  brunches;  these  form  an  arterial 
circle  around  the  circumference  of  the  iris,  from  which  numenius  radiating  branches 
paAs  forwnrd  in  its  substance  to  its  free  margin,  where  they  form  a  second  arterial 
circle  around  its  pupillary  margin.  The  anterior  n'liart/  arteri*'«  are  deriviMJ  from 
the  nniscular  brancluw;  they  })ierce  the  sclerotic  a  short  distance  from  the  cornea 
and  tenniiiate  in  the  great  arterial  circle  of  the  iris. 

The  arteria  centralis  retinae  is  one  of  the  smallest  branches  of  the  ophthalmic 
artery.  It  aritwjs  near  the  optic  foramen,  pierces  the  optic  nerve  obliquely,  and 
runs  forward,  in  the  centre  of  its  substance,  to  the  retina,  in  which  its  branches  are 
distributed  as  far  forward  a.<*  the  ciliary  processes.  [See  the  descri]>tinn  of  the  Eye.] 
In  the  human  fetus  a  small  vessel  passes  forward,  tlirough  the  vitreous  humor,  to 
the jjosterior  piirface  of  the  capsule  of  the  lens. 

The  muscular  branches,  two  in  number,  superior  and  inferior,  supply  rhe  mus- 
cles of  the  eyeball.  The  superior,  the  smaller  (often  wanting),  supplies  the  T*evator 
palpebrm,  Superior  rectus,  and  Superior  oblique.  The  inferior,  more  constant  in 
it«  existence,  passes  forward  between  the  optic  nerve  and  Inferior  rectus*  ami  is 
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distributed  to  the  £xtci*nal.  Internul.  unU  luferior  recti,  and  Inferior  oblique.    This 
vessei  gives  off  most  of  the  anterior  ciliary  arteries. 


Fio  874. 


i 


Tbe  Arteries  of  [be  Baw  of  the  Brain.  Tbe  rigbl  hiiir  nr  tbe  Cerebellum  ttxl  iVtns  bave  Iweu  nmoved. 
N.  H.— It  will  b«  mitictKl  UiAt  In  the  illuBtraCion  the  two  anterlur  cerebral  arteries  have  been  drawn  at  a 
coiiHiderable  dUtaiice  trom  each  utber;  tbl»  make*  tbe  anterior  eunimuulcuUuif  artery  appear  V(t>-  mucb 
lonsTL-r  than  it  really  U. 

The  cerebral  branches  of  the  internal  carotid  are — the  anterior  cerebral^  ihe 
middle  cerebral,  the  jnisterior  comintinicaling,  und  the  anterior  choroid. 

The  anterior  cerebral  arisefl  from  the  internul  carotid  at  the  inner  extremity 
of  the  iis8ure  of  Sylvius.      It  passes   fon^'ard    in    tbe  great   longitudinal   fissure 
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between  the  iwu  anterior  lobes  oi'  the  brain,  being  conneeteil  i^mu  after  it*  (trigiu 
vith  the  vessel  of  the  opposiite  side  bv  a  short  anastomofning  tmnk  about  two  linen! 
in  length,  the  anferiof  (.•otumunicatim;/.  The  tuo  anterior  cerebral  artorle.s,  Iving 
side  by  side,  ciirvo  round  the  anterior  border  of  the  corpus  callosuni  nnd  run  along 
its  upper  surface  to  it<i  pof^terior  part,  where  they  leraiinatc  by  aiu^-stoujosing  with 
the  posterior  cerebral  arteries.  They  snpply  the  olfactory  and  optic  nerves,  the 
under  surface  of  the  anterior  lobes,  the  third  ventricle,  the  anterior  perforated  s|)aoe, 
the  corpuH  callosuiri,  and  the  interrml  surface  of  the  hemispheres. 

The  anterior  communicating  artery  in  a  short  branch,  about  two  lines  in 
length,  but  of  modenite  size,  connecting  together  the  two  anterior  cerebral  arteries 
across  the  lon^itudiiml  fissure.  Sometimes  this  vessel  is  wantin*:,  tlie  two  arteries 
joining  together  to  fonn  a  single  trunk  which  afterward  subdivides:  or  the  vessel 
may  be  wholly  or  partially  subdivided  into  two;  frefjuently  it  is  longer  and  smaller 
than  usual. 

The  middle  cerebral  [or  Sylvian]  artery,  the  largest  liranch  of  the  internal 
carotid*  fwisscs  oblii|uely  oulwurd  along  the  fissure  of  Svlvius,  within  which  it 
divides  into  three  branches:  an  anterior,  which  supplies  the  pia  mater,  investing 
thi?  surface  of  the  anterior  lobe;  a  jiosterior,  which  supplies  the  middle  lobe;  nnd 
a  median  branch,  which  supplies  the  small  lobe  at  theouler  extremity  of  the  Sylvian 
Bssure.  Near  its  origin  this  vessel  gives  off  numerous  small  branches  which  enter 
the  locus  perforatus  anticus  to  be  distributed  lo  the  corpus  striatum. 

The  posterior  communicatingr  artery  arises  from  the  liack  part  of  the  inter- 
nal carotid,  runs  directly  buckward.  and  anasttjuiosi's  with  the  posterior  cei'el»ral,  a 
branch  of  the  basilar.  This  artery  varies  considerably  in  size,  being  sometimes 
snmll,  and  occasionally  so  large  that  the  posterior  cerebral  may  be  consi<lered  as 
arising  from  the  intcnial  carotid  rather  than  from  the  basilar.  It  is  frequently 
larger  on  one  side  than  on  the  other  side. 

The  anterior  choroid  is  a  small  but  constant  branch  which  arises  from  the  back 
part  of  the  internal  carotid,  near  the  posterior  communicating  artery.  Passing  back- 
ward and  outward,  it  enters  the  descending  horn  of  the  lateral  ventricle  beneath  the 
edge  of  the  middle  lobe  of  the  brain.  It  is  distributed  to  the  hippocampus  major, 
corpus  fimbriatum,  velum  interjwsitum,  and  chontid  plexus. 


[The  Blood-vessels  of  the  Brain. 

[The  cerebral  circulation  is  of  such  itii|>ortancc  that  a  more  detailed  description 
of  it  seems  <lesimble,  espei'ially  in  view  of  uuulern  researches  both  in  anatomy  and 
pathology. 

The  arteries  of  the  brain  are  derived  from  the  internal  conitid  and  the  vertebral. 
On  the  left  side  these  vessels  arise  at  such  an  angle  that  the  blood-euiTenl  is  much 
more  direct  than  on  the  right  (Fig.  364,  p.  503).  Hence,  probably,  the  larger  size 
and  development  of  the  let\  hemisphere  and  the  greater  frequency  of  embolism  and 
hemoiThage  upon  that  side. 

At  the  base  <»f  the  brain  these  four  vessels  fonn  the  uirrif  of  117///*.  This  con- 
sists of  two  sets  of  vessels :  the  anterior  or  carotid  set.  fmm  which  arise  the  anterior 
and  middle  cerebral  arteries;  and  the  posterior  or  vertebral  set,  consisting  of  the 
basilar  and  posterior  cerebral  arteries.  Each  set  has  the  freest  possible  anasto- 
mosis from  side  to  side,  thus  priividing  an  abundant  blood-supply  in  vnsv  of  sufblen 
blocking  of  one  of  its  vessels.  This  is  the  more  important  since,  as  will  be 
seen  later,  the  [»eripheral  arteries  to  the  cortex  aud  the  ganglia  have  no  &uast<>- 
raoaia  whatever. 

Anterr>posteriorly,  it  is  quite  different.  The  anterior  set  of  vessels  are 
connected  with  the  posterior  by  the  two  posterior  communicating  arteries, 
which  are  small  anastomotic  branches  quite  variable  in  their  development. 
When  of  very  small  size  or  absent,  the  collateral  circulation  after  ligature  of 
the  carotid  is  not  uncommonly  insufficient  to  supply  the  brain,  and  cerebral 
softenins  follows. 
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DerivtHi  from  the  circle  of  Willis  and  its  branches  are  two  indepcmlent  systems  of 
nutrient  arteries  for  the  cerebrmu,  a**  (Icmonstntt^il  by  Dna't*  and  Ih'ubncr'  niraul- 
tanoously.  These  are — (1)  those  arising  from  the  circle  of  Willi;*  anti  about  an  inch 
beyond  it  (the  veswlfl  arising:; 

within  tbo  dotttHi  line  in  Fi^.  [Fio.  ;17.V 

37/J),  which  supply  the  series 
of  ureal  i'anj'Iia  at  the  base  of 
the  brain,  ana  are  known  a^  tlie 
*^entral  or  ganylinnic  arterial 
njfsUm  ;  and  (2)  the  branches 
distributed  to  the  gray  cortex 
of  the  cerebrum  ami  the  white 
uiedulla  under  it,  which  are 
called  the  cortical  arterial  %if»- 
tern, 

Th^e  two  systems,  altliough 
they  have  a  common  origin  from 
the  same  main  trunks,  are  per- 
fectly independent  of  each  other. 
Laving  no  |>eriplieraJ  communi- 
cation whatever.  Their  final 
branches  are  "  terminal  arte- 
ries *'  (Endartcrien  of  Cohn- 
heiui),  ending  independently 
and  without  anastomofiis. 
Hence  the  dangers  of  vascular 
obstruction,  especially  Iteyond 
the  circle  of  Willis,  as  there 
can  be  no  com|>eusatory  ceil  lat- 
eral circulation  estahlishe^l,  and 
local  wedge-shaped  infiircts  must 
arise.  Similar  terminal  arteries 
exist  in  the  kidney,  spleen,  lung,  and  retina,  with  similar  dangers. 

[Fio.  37B. 


Di«Kram  of  the  Dlstrlt»»iUi»n  of  itie  v.---  V    "^  . 

hruin  :  <'A,  onterliir  cerebnU  ftrt«T>' 
vcncbrni  aricrics;  B.  ba'*n«r:  CP.  ri".  j 
1,  2.  a,  ;i,  4,4.  Kroup4  of  nutritive  ArUTU**-.  TIi.j  line  l 
the  ijiinglionlr  vaAeuIar  arvA  (Charcot).] 


f  the  rer*. 

Its:  V.  V, 

l1  anericm; 

)HmiU 


Til 


tm  IS  m 


TrHnsversf  Soi'tioii  of  tin*  Orcltral  HemUplivre*,  tibuut  1  cm.  behind  the  Optic  L'oiamt«»ur«. 

CA,  Cblafnm:  B,  B*cUon  of  the  optic  tract;  L,  K*nticii)ar  nm-lens;  /.  InteriiAl  eapMile:  C,  caiulate  nnclena; 
Bj  cxlcriml  capsule ;  T,  ctau^tmin ;  R,  blanft  uf  Roll ;  V,  (',  H.*cliou  uX  tbo  lateiul  ventricle :  P.  P,  anterior 
plllani  of  the  runUi;   0,  gray  sutwtftnce  of  tlje  third  venirleK*. 

Vaatvlar  Arrtu:  T,  anterior  cerebral  artery;  11.  mMHle  rfrehml  artery;  Til.  poMertor  cerebral  artery— I.  Inter- 
nal cam  Ul  artery:  'J.  Sylvian  artery:  s.anierltinerehral  arury;  4.4.externnl  arteries  of  the  corjiiis  atriatum 
(lentloul'tjhtrlate  arterj-);  5,  r>,  Intemn!  arteries  of  the  mrpuH  nirialiini  ilentleuUr  artericsl ;  tt,  arteries  of  the 
ChlaMitta  :  7,  iLrlerieH  nt  the  comn)iH<<ure  i\nt\  anterior  ptUarN  of  i))i.>  furiux  :  ^.  arteries  nf  the  convnlutioos  of 
Cbc  iuiuta  and  claustrntu.    The  <ipt<>»tr1ate  artery  U  not  reprc>rnti>d  In  ihe  tl)(nre  ifmretV.] 


'  ArckwcM  <U  Phyniof.  norm,  tt  pothol^  1874. 


*  Ontfttlh.  medic.  IKimctmcA.,  1872. 
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marked  contrast  to  the  cerebral  veins,  for  the  veins  of  the  surface  and  the  sinuses 
at  the  hjise  Icivr  n  five  an:istomo8is. 

1.  The  Ganglionio  Arterial  System. — The  nutrient  arteries  of  this  s^^tem 
arise  in  four  principiil  groups  (Fijr.  375):  1,  Tlie  antero-mediun  group,  from  the 
anterior  coiuuiunicating  and  anterior  cerebrals,  penetniting  the  lamina  cinerea  and 
supplying  the  head  of  the  caudate  nucleus.  2,  Tlie  posterf>-me<lian  group,  from  the 
posterior  cnnimuniaiting  and  posterior  corcbrtils,  passing  through  the  posterior  per- 
forated Bpace  and  supplying  the  wallf*  nf  the  tliird  ventricle.     3,  3,  The  antero-lat- 

fFio.  :?77. 


VucuUr  Arms  of  \\w  Upper  Hur(kw  of  the  Cerebmra. 

7,  IVonul  lobe;  P.  parletA]  lutji;:  O.  ooripllal  Itttic:  «,  cikI  or  Ihr  horl/nnial  ruiiiun  of  ttie  IlsKurv  of  l*ylvlui:  c, 
c^nlml  .sulcui{afliiureorKoIaDdo):  A.  antcri^'r  central  (a^ctll<ll^Jc  rr<iiiMh  couYOlutlon  :  II,  [irutfrinr  cvntml 
(asi-fiKliiiir  pAiieUhconvoUiUon;  F,.  Fj.  F„nif-Ti..r  i.i.i.ii..  im..|  ii.:..ri.»r  fn-nial  rHmvolutiona; /i,/„  suno- 
rtor  and  inferior  rronlul  Milci;  /„  v«rtii-ul  ur  ^  ()«iileuii  pntcfniralls);  P,.  nupcrlor 

Ufniporul  lobuU';  IV  inferlur  teinv'nil  lobuU-,  m  I',',  gyiuxanBuUri*;  ip,  iutra-parte- 

lal  fliuitiro;   cm,  canottu-margtiial  tlsaurc :   po,  ^^  . ■.'.        -  i,.^^.   ...vures:   (|,  superior  tem|Kiml  flMnre  : 

Oi.  Ilr>(  uc<*iplliLl  eonvuluiloii ;  o,  trautivcrH.*  ocviptul  nukruB. 

AHerUa:    The    line  \ )   ninrltit   the    HiiiiU  of  tbt?  d|iitr[1nit.fnn  uf   Ihe  anterior  ivrvhral;    th(*  Itnt* 

( )  on  Ihe  lert  side  of  Ihe  figure  Uiults  Ihe  dlMrllmilun  of  Uie  Sylvian  artery;   I,  cxlemnl 

and  inferior  frontal  artery;  II.Hnlerior  ))«rleliil  artery:  III.  iK>4terior  (Mirtetal  arur>*:  IV.  parletofphcriulJal 

artery.    The  line  ( -— -►  ou  the  ritjbt  iide  of  the  ligurv  limiis  the  diHtrihutiun  of  the  |K*Mertor 

C(f|«l>rM,l  (Dur«l;.] 

eral  group  on  each  side,  from  the  miildlo  cerebral  or  Sylvian  artery,  penetrating  the 
anterior  perforated  space  and  supplying  the  corpora  striata  and  anterior  part  of  tlie 
optic  thalaniUM.  This  is  the  most  iui|Hjrtant  group.  They  are  the  most  fret^uent 
seat  of  cerebral  hemorrhage,  espe<-ially  one  branch,  the  leuticulo-striate,  which  i>ene- 
tratefl  the  thinl  segment  of  the  lenticular  nucieiis  and  extends  tu  thecamlatc  nucleus 
(Fig.  87*3,  4),  and  whi<'h,  from  the  frequency  with  wliicli  lu-morrhage  occurs  from  it, 
Charcot  (.rails  "  the  artery  of  cerebral  lieuiorrhage."  4,  4,  The  postern- lateral  group, 
from  the  pt>st€rior  cerebrals  of  each  side,  after  they  have  wound  round  the  crura  cere- 


THE   BLOODVESSELS    OF    THE   BHAIX, 


537 


bri,  supplying  the  outer  and  posterior  parts  of  the  optic  th&lami  and  the  corpora  (juad- 
rigemina  and  part  of  the  cnini  Ofrobri. 

'2.  The  Cortical  Ajrterial  System. — The  three  cerebral  arteries  (anterior,  mid- 
dle, and  pHJsterior)  supply  each  its  own  region,  the  middle  or  Sylvian  artery  being 
the  moat  important.  They  run  from  the  base  of  the  brain  to  the  »*ides  and  top, 
ramifying  in  the  pia  mater,  and  finally  supply  the  gray  cortex  and  underlying 
white  matter. 

The  anterior  cerebral  arigea  from  the  internal  carotid.  It  runs  forward  and 
then  upward  around  the  anterior  extremity  of  the  corpus  caUosum  in  the  groat  longi- 
tudinal fissure.  To  see  it  well  the  two  hemispheres  of  the  cerebrum  mu.st  be  well  se|i- 
arated.    It  has  three  main  sets  of  branches  (r  igs.  377  and  378) — the  first,  the  anterior 

[Fio.  378. 


Inner  Surf)M«  of  Right  Heinifiphcro  uft«r  Ecker  and  Dnret;. 

lH*tribtMoH  <tf  VestfU. 

The  regiunt  bounded  by  the  line  ( )  repKMDU  the  («rrllorle»overwUuh  tbebnDcfaecof  the  Anterior  Cei«- 

bnu  Artery  AK  distributed. 

I.  1ft  the  territory  of  the  Inierior  and  Anterior  Frontal  Artory. 
n.  '•  ^'  Intonml  and  Middle 

IJI.  "  "  InternA)  »nd  Pwterior     "  " 

The  rcslons  bounds  by  the  Unci )  repreitcnt  the  territories  over  which  the  bimnehes  of  Uie  Poa- 

terfbr  Certibr*!  Artery  iiro  dli*trlbuiefl. 

II.  U  the  turrilury  of  ibe  Posterior  Temporal  Artery. 
HI.  "  '*  Occipital  Artery. 

/iMirm  ond  OontotuUim*, 

<X7.con>iucallonini,lon^tudInally  divided;  Of. (n'ni9foruleatiL4;  n.  fcynih  htppi'K'airiid:  />  ^[>r: 

tJ,  nnctnate  gyruii;  mi.  sulcii*  rAllnso-raarjrlnail*;  F.,  rtK'dlan  a-'iH.-ri  "f  tliv  rtr>i  fnnil"  -r- 

mlnal  portion  of  lUa  .>ulru.u  rt'ntrntlit.or  RnMire  of  K4>latitli>:  A,  t^vtuMut:  ff'tit'il :  H.  n  <  >ii- 

Tolullon:  P,",  pn'<'unous:  or.  runcus;  po.  iiartcui-oeclpluil  fl>surf  ;  il- 

carlne  tlMiire :  or',  jiniM?rior,  or",  tnforior  ramus  of  the  «iiue;  D,  (lyr^i  ■  ■;•■*• 

raliU  Uteralifi  (It^biiMs  fiislfonni*);  T,,  gyrus  ocrtfiit«>-tt*mporaIit  roiJ.                    ,  lal 
or  oci^lplio-iymponil  rtssun.'.] 

and  internal  frontal,  supplying  the  second  and  third  frontal  convolutions  on  their  umler 
and  inner  surfaces ;  the  second,  the  middle  and  internal  frontal,  supplying  the  gynis 
fornicatus,  corpus  callosum,  first  frontal  convolution,  the  paracentral  lotule.  the  upper 
surface  of  thti  fnmtal  lobe,  and  the  upper  iMirt  of  the  ascending  frontal  convolution  ; 
and  the  third,  .«upplyin^  the  lohus  qundratu?. 

The  middle  cerebral  or  Sylvian  artery  arises  also  from  the  internal  carotid,  and 
is  indeed  its  direct  continuation.  It  is  by  far  the  largest  and  most  important  of  the 
cerebral  arteries.  The  edges  of  the  fissui-e  of  Sylvius  in  which  it  ruiLs  must  be 
separated  to  expose  it  well.  A  large  number  of  smaller  branches  are  first  given 
off  (Fig.  380,  P,  and  Fig.  37o,  3)  in  the  anterior  perforated  space,  which  pass  at 
once  into  the  corpus  striatuui  and  anterior  part  of  the  optic  thalamus.  These 
belong  to  the  ganglionic  system  of  vessels  supplying  the  ganglia  at  the  base  of  the 
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brain  (p.  /)3fi).  One  of  them,  the  lenticulo-striato  arten\  has  already  been  espe- 
t'iully  referrcMi  to  bs  the  frequent  soiiree  of  cerebral  heniorrha»^e.  Opposite  the 
i&land  of  Reil  (or  Insula)  the  Sylvian  artery  divides  into  four  principal  bmnchct*. 
which  belong  to  the  cortical  system.  They  nm  outward  and  upward  and  supply 
the  aides  and  top  of  the  cerebrum.  The  first,  the  inferior  frontal  (Fig.  380,  1),  or 
the  artery  of  Broca's  convolution,  supplies  the  third  frontal  convolution,  and  if 
obstructed  (on  the  left  side  especially)  producc^a  local  wdtening  of  this  convolution 
and  aphasia,  or,  as  it  is  often  called,  "  Broca's  disease."  The  second  (Fig.  380,  2) 
is  the  artery  of  the  ascending  frontal  convolution.     The  third  (Fig.  880,  3)  is  the 

• 
[Kkj.  379. 


Outer  8urfac«  of  the  l^eft  Ueuiisphurv  («IVr  l^kir  mid  llurvt). 

The  Rglon  bounded  by  Ibe  line  ( )  reprownlH  the  territory  over  which  br&ncbes  of  the  Anterior  Ccrcbnl 

Artery  are  dlitrlbuted. 

TtaeftOterior  reriona  bounded  by  the  line  ( )  represent  the  terrllorles  over  whlrh  branches  of  the 

Middle  Cerebral  Artery  are  di^tribiiii-d. 

I.  U  thti  reglun  of  the  ExicrnBl  nnd  Inferior  Pronial  Artary. 
II.  •*  "  AnitTior  I'nriotal  Anery. 

HI.  "  "  riistcriur  Purit-tal  Arti?r>- 

IV.  "  ••  Parlet<>  si.h.iiuiclal  Artery. 

The  poiiterior  and  inferior  reKloulH>iiudt'(l  hy  xXw  lino  ( )  cvprraenti  Uic  territory  over  whleii 

branches  of  the  Posterior  Cerebral  Arter>'  uri-  illrtiributvd. 

yiatxtrr.^  a%\fi  OmtvitutionM. 
F,  Fronts  1  lobe;  P,  |Mirk'ts]  lobe;  O.  nccipital  lobt-;  T.  ieinp<)ro-Kpbennidsl  lohf  .  S.  nM>im<  uf  PylvUm,  .**', hori- 
aontal.  S",  sAcrntUnf;  niniiis  of  rhf*  same:  c,  sulcus  et-ntrallii  or  fiAdure  uf  lUilamltK  A.  anlt-riur  cenltal  at 
ajicendine  rr<:>ntal>n<iivolulf<>n  ;  Ei.jK'f^terlor  central  or  swt'nilln^  piirleliil  ennv«)ltitIoii:  F^   -......^,   -   v     -tm|- 

dk',  and  F„  Inferior  fnjntal  convuiuMuns  ;  /,.  MipiTlor.ond/,.  Uift-riur  frontal  *uU*U!»,/,, 

P.,  hUiH;rior  parirtal  4tr  iK>i>l<_Tn-[mrIclnl   I"!njlc;   I'-.  Inferior  [iiirJelal  loliuli',  vis.:    P.,  i^;  't- 

alls;    P,',  ayrus  aiiKularlb :    i/>,  i^ulrii?-   intni-r"irict'ali*';    rwi,  l<.-niilnstlun  uf  the  oaliu*. ^  ...i.'. 

Of,  fln<t,  O,,  itccvnd,  O),  tbini  otx*i;>itJil  (>i>iivuluii()nB;  pf,  [larlvtOHjcclpltal  fitt^nre;  **.,  ^ull'lIlt  occipiiKlla 
traiiifvcrms:  «,.  sulcus  oceipltnli'  lunirittnlhmllf  inft'rlur.  T,,  fir*l,  T,.  scmnd,  T»,  Inlrd  tcmI»rln^•>i|.h«^ 
noldal  convotutiouA;  f^, fintt,  l„  aecoud  temiioronpbenuidal  tluures.] 


artery  of  the  asc^'nding  parietal  convolution,  and  also  supplies  the  prcenneufl.  Thei*e 
tMo  arteries  run  in  front  of  and  Kehind  the  fissure  of  Rolando,  and  supply  the  chief 
motor  re^iions  of  the  hrain.  The  fourth  (Fi^;.  S80,  4,  /))  supplies  tho  supraraargmaJ, 
angular,  and  fin*t  tempond  eonvolulion.s. 

The  posterior  cerebral  is  the  terminal  branch  of  the  basilar  artery.     It  pass^os 
along  the  under  Mirfaue  of  the  occipital  robes  of  the  cerebrum.      It  first  gives  off  a 


THE    BLOOD  VESSELS    OF    THE    BHAfN. 


.S39 


number  of  Kmall  bniriches  which  pans  into  the  posterior  |>erfbmt^il  spHce  (Fig.  37-5. 
2\  and  after  winding  round  the  crura  cerebri  another  set  of  ttmall  vi^s>*el8  (Fig.  -iTS, 
4).  Both  these  sets  of  vessels  belonjr  t'>  the  ganglionic  system  already  described. 
After  this  it  divides  into  three  main  bninehes  (Fi^.  378  and  BSl),  which  belong  to 
the  cortical  system  of  vessels — the  first,  tlie  uncinate  (or  anterior  teuij»oral).  dis- 
tributed t4i  the  gyrus  uncinatus,  the  second  to  the  t4*mp<tr(»-sphenoidal  lohc.  and  tlie 
third  t<i  the  lingual  lobule,  the  cuneus,  and  the  iK'ci|ntHl  lol>o. 

The  nutn'eiit  branehc»  from  the  arteries  ttf  the  cortical  svstem  arc  dintrihutetl  as 
follows:  The  large  trunks  do  not  ilivido  into  smaller,  and  these  again  farther  on 
into  still  smaller,  and  so  on,  as  in  the  rest  of  the  body.  The  brain  needs  immedi- 
ate nourishnieiil  by  small  arteries  even  where  the  main  large  tninks  run.  Hence 
even  the  largest  trunks  give  rise  directly  to  very  minute  arteries,  as  well  as  to 
branches,  which  themselves  quickly  give  rise  toother  verv  minute  branches  (Fig. 
382). 

[Fio.  S80. 


Diiicnuu  ebowing  the  Area  of  Distribution  uf  i\w  MUldto  Corehml  Artery  (semi^iagramniHtirl. 

6,  SfLvittti  or  middle  ci'n>t>nil  nrti-ry  ;  P,  (w^rrtiruiing  (guiigllnnir)  hrHru'hc^:  I.  inferior  ftxintal  branch  to  nn<ca's 
ctinvoluUitn:  i?.  a.<<4'en<1ini;  rr<tnlal  brunoli :  :i.  tLM^t'nfling:  purieLal  hmiuh :  4  and  U,  porioto-^pbtnoidul  und 

SI>hcnol<laI  brancbes:  A,  aMrendln;  fronuil  eonvoluilon:  H.  a*oonrtli»g  pftrk'Wl  convolution:  F,.  F,.  F„ 
rit,  second,  mid  ibinl  fmnial  ctiuvoliUiuint;  P,,  P,,  Pj.  (Irwi.  m-omkI,  and  ihlM  parivtal  ettnvoliitioiui; 
T,.  T,  T  ilnt,  tteuuml,  and  iblri]  t«iii{KmM«i*bennldAl  convolutions;  OL.  orcipUal  lobe;  K,  Ibuure  of 
Rolando  fCbaruot).] 

Some  of  these  minute  arteries,  the  larger  and  longer  ones,  pass  through  the  gray 
layer  to  tlie  white  medullary  matter  of  the  brain,  penetrating  the  centrum  ovale  to 
the  depth  of  about  one  to  two  inches,  and  are  therefore  known  as  the  medHUarif 
brtmche&  {Fig.  383,  1).  The  arteries  on  the  summit  of  a  convolution,  as  they  p«.ss 
through  the  gray  matter  on  their  way  to  the  white,  are  vertical ;  those  on  the  sides, 
oblii]ue:  those  at  the  bottom,  again,  nearly  vertical.  The  capillaries  in  the  white 
medullary  matter  are  in  general  vertical,  and  are  excellent  illusti-ations  of  *"  terminal 
arteries."  At  their  termination  the  descending  branches  of  this,  tbecoiiictd,  system 
approach  the  ascending  bmnches  of  the  central  or  ganglionic  system  from  the  base 
of  the  brain,  but  the  two  systems  do  nitt  anastomose.  Between  the  two  sets  of  ves- 
sels tliere  is,  as  it  were,  a  poorly-nouri-^hcd  neutral  /.one.  in  which  lacunar  softenings 
therefore  often  occur  in  old  age,  when  the  nutrition  of  the  brain  is  impaired. 

The  other,  shorter  branches,  go  entirely  to  the  thin  gray  layer  on  the  cortex  of 
the  cerebrum,  and  are  known  as  the  ctyrtkal  branches  {Fig.  383.  2).  They  form 
meshes  which  supply  the  middle  zone  of  the  gray  cortex  very  richly  with  bUM>d 
(Fig.  383),  but  the  inner  and  outer  layers  much  less  abun«iantly. 


THE   ARTERIES. 

The  fact  that  all  these  cerebral  arteries  and  branches  are  so  independent  of  each 
other  aa  *' terminal  arteries"  explains  umny  cases  of  localized  lesions*  which  are 
especially  apt  to  arise  from  obstruction  to  the  bloo<i-curretit  by  emboli  followed  by 
necrosis  of  that  part  of  the  cerebrum  supplitnl  by  the  obstructed  vessel.     This  may 

[Fio.381. 


View  of  thu  brttin  from  tK'lovv  'after  Bcker  nnd  Durot), 


The  region  bounded  by  the  llnu  { i  repr«iienl«  the  Li'rriiury  over  which  the  Internsl  uid  Inferior  Fnmtiu 

Branches  of  the  Anu-rfor  (Vrehnl  Artery  are  diHiritinted. 

The  rexlous  bounded  bjr  tbeliiie( )  rcpreKm  ine  terrltorlea  over  which  the  branches  of  the  Pd§- 

terior  Cerebral  Artery  arr  dUiribiiced. 

I.  Iti  the  region  of  the  Anterior  Temporal  Artery. 
I  J.  "  "  PoBterinr  Temporal  Artery. 

III.  "  ••         Occipital  Artury. 


iTTM  aiHl  fytnootMlioHi :   J-^ 

/*,  sulcus  Qlfactnrfus; /> 


'.  (nrnifc  n-cliw;    f^,  middle  rnmtfil  riinvuhiUnn;   1^'.  inferior  frontal  ct»nTolut(on; 
.  siiftMiA  orliiliiils:   y*.  weonil 'T  iiiuMlt'  lonip.>ro-RiiJifnMiflHl  convohilion:  T'.  tblrd 


or  inft'rior  t<>ra|ior<>^phenol(lul  eonvohnlnn;  T*,  ^•vnl^  ocelpli"-n'mpnralii  iBU'ralls  ilnbiilu' 
7*.  jryru*  tiCL-ipito-teiiiiionklls  iii*tdlflll*i  (lobulu*  lUlKUali.'^);  /*,  f-uK-us  utt.'ipii.»-tvini»or!lU>  i 
lemfM>ru-!ipht-ii<'ildali9  Inferior;  /^,  itulrnti  toinp^iM-^iiht-iioltlttllh  mrdialU;  pn.  jmrteto-ot  > 
ralcarinc  risHurts  //,  gyrun  UlptAKiaiu|ii;  U,  gyrufe  unt'lualiu;  CA,  optic  cuiannw;  cc,  i> 
A'A',  triira  cervbri ;  (',  corpiu  catluvum.J 


fu)rtfr>rmi^l; 


rcjuiily  be  limite<I  to  one  convolution  or  a  fjroup  of  convolutions,  in  which  is  located 
a  special  function,  the  abolition  of  which  can  be  readily  recognized  during  life.  This 
is  especially  true  of  the  Sylvian  artery  and  its  branches,  for  it  supplies  the  region 
in  which  lie  the  motor  centres  (see  Cerebrnl  Tiocalization  and  Topography,  p.  681) 
and  the  faculty  of  speech  (left  third  frontal  or  Broca's  convolution). 

The  arteries  (»f  the  cerebellum  are  described  on  p.  r>49. 

The  cerebral  veins  are  described  later  (p.  018).] 

'  See  L'haruui,  Lor^withn  of  i^rtbnti  and  J^iruti  XHtnueSf  for  some  excellent  ilhistradotM. 
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lCo4e  or  Dlrulon  of  Ihe  Cerebral  Artorlus:  a.  prtnclfMil  art«r>' :  b.  primary  bmncta :  c,c,  lecondiry  bnincbes; 
1.  1.  roetlulltLr}-  arterii-s  ;  'i,  2,  cortlctil  arteries  (buret).] 

[Fio.  883. 


Distribution  or  Arteries  to  (;my  and  WhUc  Mattirr  :  I.  1,  Qifdutlar)-  bmnobcs  paulnfc  dlrvrtly  throush  tlic  vray 
muiUT  to  ibc  wblte  matter,  anfl  Ibeii  terminating  In  bmnrhtii  that  du  not  auH^iomuH^  with  their  neigh- 
boia  ("terijiinal  ttrterie«"i;  I',  medullary  arterie*  iu  the  aulcus  between  twfo  eon  rot  u  lions ;  '1,  ',».  eorllcal 
arteries  (Duret).] 


ARTERIES  OF  THE  UPPER  EXTREMITY. 

The  artery  which  supplies  the  upper  extremity  continues  as  a  single  trunk  from 
its  commencement  down  to  the  elbow,  but  different  portions  of  it  have  received  dif- 
ferent names,  according  to  the  region  through  which  it  passes.  That  part  of  the 
Tefisel  wliich  extends  from  its  origin  to  tlic  lower  border  of  the  first  rib  ia  termed  the 
subclavian;   beyond  this  point  to  the  lower  border  of  the  axilla  it  is  termed  the 
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axillary  ;  aud  tVuiii  tlic*  luwcr  ninrj^in  of  the  axillary  Bpaco  to  the  bend  of  the  elbow 
it  is  teniu'd  bnidiiiil :  h<*rt'  iht'  Hingle  trunk  termiimlus  by  dividing  into  two  branches. 
the  radial  and  ulnar — an  arrau^tnuent  precisely  similar  to  what  occure  in  the  lower 
limb. 

Subclavian  Arteries. 

The  Subclavian  Artery  on  the  right  side  arises  from  the  arteria  innominata 
opiHtsite  the  right  sterno-cliivicuhir  artirubition  ;  on  the  left  side  it  arises  from  tho 
aiX-'h  of  the  aorta.  Il  follows.  tht'reft)re,  iliul  tliese  two  vessels  must,  in  the  first  part 
of  their  course,  differ  in  their  length,  their  direction,  and  their  relation  with  neigh- 
boring parts. 

In  order  to  facilitate  the  description  of  these  vessels,  more  espeeially  in  a  Hurjrieal 
|Miint  of  view,  each  sultrlavian  nrlery  has  iieen  iliviil^Ml  into  three  parts.  The  first 
portion^  on  tlie  right  side,  ascends  obliquely  outward  IVoiii  ibe  origin  of  tlie  vessel  to 
tlte  inner  border  of  tlio  Scalenus  amicus;  on  the  h-l'l  side  il  ai*ceuds  vertically  to 
gain  the  inner  border  of  tlnit  muscle;  the  second  j)art  passes  outward  behind  the 
Scalenus  amicus ;  and  the  tinrd  part  passes  from  the  outer  margin  of  that  muscle, 
beneath  the  clavicle,  to  the  lower  border  of  the  first  rib,  where  it  becomes  the  axil- 
lary artery.  The  fii-st  portioiis  of  these  two  vessels  differ  so  much  in  their  course 
an<i  in  their  relation  with  neighboring  parts  that  thev  will  be  described  separately. 
The  second  aud  third  part8  are  precisely  alike  on  both  sides. 

FiusT  Fart  of  the  Right  Subclavian  Artery  (Figs.  864,  8H6.  pp.  503,  513). 

The  Right  Subclavian  Artery  arises  from  the  arteria  innominata,  opposite  the 
right  sterno-clavicular  articulation,  pa^^sea  upward  sind  outward  across  the  root  of  the 
neck,  and  terminates  at  the  inner  margin  of  the  Scalenus  anticus  muscle.  In  this 
part  of  its  course  it  ascends  a  little  above  the  clavicle,  the  extent  to  which  it  d<.>es  so 
varying  in  different  cases.  It  is  covered  in  front  by  the  integument,  superficial 
fascia,  PIntysma,  deep  fascia,  the  clavicular  origin  of  the  T^temo-mastoid,  the  Sterno- 
hyoid, and  Sterno-tbyroid  musclei),  and  another  layer  of  the  deep  fai«cia.  It  is  crossed 
by  the  internal  jugular  and  vertebral  veins,  and  by  the  pneumogastric,  the  cardiac 
branches  of  the  sympathetic,  and  the  phrenic  nerve.  Beneath^  the  artery  is  invented 
by  the  pleura,  and  behind^  it  is  separatt^i  by  a  cellular  interval  from  the  Longus  colli, 
the  transverse  process  of  the  seventh  cervical  or  first  doi-sal  vcrtebi-a,  and  the  sym- 
pathetic, the  recurrent  laryngeal  nerve  winding  around  the  lower  and  hack  |Mirt  of 
the  vessel.  The  subclavian  vein  lies  below  the  subclavian  artery  immediately 
behind  the  clavicle. 


Plan  op  Relations  of  Fir.«t  Portion  of  Rkjht  Subclavian  Aktkry. 

In  Front. 

Clavicular  oripn  of  Stcnio-inaAtoid. 
Sternohyoid  and  St^rno-tliyroid. 
IiitLTiial  |u>:ular  and  vertebral  veius. 
Pnuumogustric,  cardiac,  and  phrenic  nerves. 


Pleura. 


Behind, 
Rpcurn-nt  laryngeal  nerve. 
Synipnthctic. 
Iv4jnpi8  <^ol)i. 
Tnui8vcrso  process  of  seventh  cervical  or  first  dorsal  vertebra.' 

'  In  five  cases  recently  exuniined  Bucvewively  the  artery  was  found  to  lie  oo  the  transvense  pnxon 
of  the  firsl  donal. 
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First  Part  of  tiik  Lkkt  Sfbclavian  Artkry  (Fig.  3«>4,  p.  508). 

TIk'  Left  Subclavian  Artery  arises  from  the  end  of  the  traiisverrte  portion  of 
the  arch  of  the  aorta,  opposite  the  fourth  dorsal  vertebni,  and  ascends  to  the  inner 
margin  of  the  first  rib,  behind  the  insertion  of  the  Scalenus  anticus  muscle.  This 
voHsel  is  therefore  longer  than  the  right,  situated  more  deeply  in  the  cavity  of  the 
chesit,  and  directed  ahna*(t  vertically  upward,  instead  of  arching  outward  like  the 
vessel  of  the  opposite  side. 

It  is  in  relation  itt  front  with  the  plyura,  the  left  lung,  the  pm*uinogaMtric,  cardiac, 
and  phrenic  nerves,  which  He  parallel  with  it,  the  left  carotid  artery,  left  internal 
jugular  and  innominate  veins,  and  is  covered  by  the  8temo-thyroid,  Stemo-hyoid, 
and  Stcrno-inastoid  muscles ;  behind^  it  is  in  relation  with  the  oesophagus,  thoracic 
duct,  inferior  cervical  ganglion  of  the  syin|>athetic,  Longus  colli,  and  vertebral 
column.  To  its  inner  side  are  the  (jesophagus,  trachea,  and  thoracic  duct;  to  itH 
mitrr  aide,  (he  pleura. 

Plan  of  Relations  of  First  Portion  op  Left  Subclavian  Artkry. 

In  Front. 
rioura  and  left  lutifr. 

Piif>uin()gaf<tric,  dinliao,  and  phrcoio  nerves. 
Lijft  carotid  artory. 

Le(\  iuternal  jupilar  and  innominate  veins. 
Sterno-thjrroid,  Stcruo-hyoid,  luid  Stern o-ma<)toid  musoles. 


Ai»«r  Side, 

Trachea. 
<£KOphagua. 
Tboraoic  duct. 


OuUr  Sidf. 
Pleura. 


Behind. 
CEsopha^us  and  thoracic  duct. 
Inferior  corviciil  RanpHon  of  eyiupathctic, 
Longus  colli  and  vertebral  column. 


Skcom)  anp  Third  Pakts  op  the  Subclavian  Artery  (Fig.  366,  p.  518). 

The  Second  Portion  of  the  Subclavian  Artery  lies  behind  the  Scalenus  anti- 
CU8  muscle;  it  is  very  short,  and  fttnns  the  highest  part  of  the  arch  described  bj 
that  vessel. 

Relations. — It  is  covered  in  front  by  the  integument,  Platysma,  Stemo-mas- 
toid,  cervical  fa-scia,  and  by  the  phrenic  nerve,  whicli  is  sepaniled  from  the  artery 
by  the  Scalenus  anticus  muscle;  behind,  it  is  in  relation  with  the  middle  Scalenus; 
aooiyef  with  the  brachial  plexus  of  nerves;  below.,  with  the  pleura.  The  subclavian 
vein  lies  below  nnd  in  front  of  the  artery,  separated  from  it  by  the  Scalenus  anticus. 

Plan  of  Kelations  of  Second  Portion  of  Subclavian  Artery. 

In  Front. 
Scalenus  anticiu. 
Phrenic  nerve. 
Subclavian  vein. 


Above. 
Brachial  plexus. 


Pleura. 


Behind, 
Pleura  and  middle  ScaleouB. 
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The  Third  Portion  of  the  Subolavian  Artery  pn8ses  ilownvrard  and  outward 

fmm  \\w  outer  mar;rin  of  the  SeaUmus  iiriticus  to  tht*  lower  bonier  of  the  first  rib. 
where  it  becomes  the  axilhiry  arterv.  This  portion  of  the  vessel  is  the  most  siiper- 
ficiiil,  and  is  contained  in  a  triangular  space  the  base  of  which  is  fomjed  in  front  by 
the  Stemo-mastoid,  and  the  two  sides  by  theOmo-hyoid  above  and  the  clavicle  below. 
Relations. — It  is  covered  in  frmit  by  the  integument,  the  superficial  fascia,  the 
Platysraa,  deep  fascia,  and  by  the  clavicle,  the  Subclavius  muscle,  and  tlu*  supra- 
scapular artery  and  vein:  the  clavicular  descending  branches  of  the  cervical  plexus 
and  the  nerve  to  the  subclavius  pass  vertically  downwanl  in  front  of  the  artery.  Tlie 
exiernul  jugular  vein  crosst*s  it  at  its  inner  side,  and  receives  the  suprascapular  and 
transverse  cervical  veins,  which  occasionally  form  a  plexus  in  front  of  it.  The  sub- 
clavian vein  is  below  the  artery,  lying  close  behind  the  clavicle.  Behind,  it  lies  on 
the  middle  Scalenus  muscle;  above  it  and  to  its  outer  side  is  the  bmchial  plexus  and 
Omo-hyoid  muscle ;  hehw,  it  rests  on  the  outer  surface  of  the  first  rib. 


Plan  of  Relations  of  Third  Portion  of  Sdbclavian  Artery. 

In  Front. 
Cervical  fa»<:ia. 

External  jufzular,  suprascapular,  and  transverse  cervical  veins. 
Descending  branches  of  cenrical  ptexue;  nerve  to  SubelavinK  muscle. 
Subclavius  mu^le,  suprascapular  artery,  and  clavicle. 


Brachial  plexus. 
Omo-hyoia. 


Selnw. 

First  rib. 


Behind. 
Scalenus  medius. 


PoouHarltiea. — Thr  Hiihclaviftn  arteries  vary  in  their  origin,  their  cour«?»  and  the  height 
to  which  tlifv  ri8P  in  the  nci'k. 

T/tf  oritfin  of  the  ri"ht  HubclaviHn  from  tlie  innominate  takes  phice.  in  wtme  eo^es  altove  the 
stemo-clavit?uIar  urticulation,  and  ouoasionally,  hut  lesM  frequently,  in  th*.*  cavity  of  the  thorax 
l»eIow  that  joint;  or  the  artery  may  arise  us  a  separate  trunk  from  the  arch  nf  the  nortn.  In 
t*uch  cases  it  may  l>e  either  the  first,  second,  third,  or  oven  (he  last,  hnuirh  derived  from  thnt  vej*- 
sel ;  in  the  majority  of  raseft  it  h  the  first  or  liwt.  rarely  thfi  Hoeond  or  third.  When  it  is  the  first 
hranch  it  occupies  the  ordinary  portion  of  the  innominate  urtery  :  when  the  wcond  or  third,  it 
gains  its  usual  position  by  pii.Ht<ing  behind  the  ri;:ht  carotid  :  and  when  the  lutft  branch,  it  arises 
from  the  h^ft  extremity  of  tlie  arch  at  its  upper  or  back  part,  and  pa*ise»  obliquely  toward  the 
right  side,  usually  behind  the  cesophagus  and  right  carotid,  sometimes  bf*tween  the  rcsrmhttguH 
and  trachea,  to  the  upper  border  of  the  first  rib,  whence  it  follows  it*  ordinary  course,  in  very 
rare  instances  this  vessel  aiises  from  the  thoracic  aorta  as  low  down  us  the  fonrth  dorsal  verte- 
bra. OccaHinnuIly  it  perforates  the  anterior  Scalenus;  more  rarely  it  passes  in  front  of  that 
muscle  ;  someiimes  the  subclavian  vein  passes  with  the  artery  Kdiind  the  Scalenus.  The  artery 
sometimes  UM^'cnds  as  high  as  an  inch  and  a  half  altovp  thu  clavicle  or  any  iiiterinediate  puint 
Iwtween  this  and  the  upper  Iwrder  of  the  bone,  the  right  suliclavian  u$uully  ascending  higher 
than  the  \e(i. 

The  left  subclavian  is  occasionally  joined  at  it«  origin  with  the  left  carotid. 

Surgical  Anatomy. — The  relations  of  the  subclavian  arteries  of  the  two  sides  having  heen 
e^tamineil,  the  student  should  direct  bis  attention  to  a  consiileration  of  the  Iwftt  [KtMtion  in  which 
compression  of  the  vessel  may  be  effected,  or  in  what  situation  a  ligature  may  be  In-st  apptiei]  in 
cases  of  aneurism  or  wiMiiid. 

Oompression  of  the  subclavian  artery  is  required  in  cates  of  operations  about  th*- 
shoulder,  in  the  axilla,  or  at  the  upper  p»rt  nf  the  arm ;  and  the  student  will  observe  that  there 
is  only  one  situation  in  which  it  can  be  effectually  nppliefl — viz.  where  the  artrry  passe*  across 
the  outer  surfiwe  of  the  first  rib.  In  order  to  compress  the  vt^ssel  in  this  situation  the  shoulder 
should  lie  depressed,  and  the  surgeon,  (grasping  the  side  of  the  neck,  should  press  with  his  thunili. 
in  the  angle  fonned  by  the  |M>8terior  Isjrder  of  the  l^temo^mastoid  with  tlie  uppi>r  lM»rder  of  thi' 
clavicle,  downward,  luickward.  and  inward  ugaini^t  tlie  rih;  if  from  any  cause  the  (ilioulder  can- 
not be  jtufficientiv  depressed,  pressure  may  he  made  from  Ijefore  biwkward,  »o  as  to  compress  tho 
artery  against  the  middle  Scalenus  and  transverse  process  of  the  seventh  cervical  vertehra.  In 
apprtipriat^  cases  a  preliminary  inci-^'ion  may  t>e  made  through  the  cervical  fafiicia,  and  the  finger 
luay  lie  preased  down  directly  up^n  the  iirtery. 

Ligature  of  the  subolavian  artery  may  be  rw^uired  in  cases  of  wounds  or  of  aneurism 
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in  the  axilla  or  in  oasoB  of  aneurism  on  the  cardiac  side  of  the  point  of  lif^ature;  and  the  tliird 
part  of  the  artery  is  that  which  is  most  favorable  for  an  op^nitinn.  on  ao4>?iitit  of  it^  l»einf:  com- 
paratively supi^rncial  and  most  remote  from  the  ori^n  of  the  lar^e  limnches.  In  those  concs 
where  the  clavicle  is  not  displot'ed  thia  operation  maj  be  perfurmed  with  oomparalivo  faeility; 
but  where  the  clavicle  is  nushcd  up  by  a  large  ancurismal  tumor  in  the  tixilla  Uie  artery  is  plut?ed 
at  u  ijjreat  depth  from  tiie  surface,  which  materially  increases  th«  ditficuUr  of  the  oisTHliun. 
Un^'Jer  these  circumstances  it  liecomes  a  matter  of  importance  t*>  consider  the  height  U:i  whirh  thi4 
veMel  reaches  a1>ove  the  Ivme.  In  ordinary  cdsc«  its  arch  is  nbout  half  an  inch  ulmve  the  clar- 
itiltt.  oucssionttlly  &s  hi^h  as  un  inch  mid  a  half,  and  sometimes  so  low  a«  to  l>o  cm  a  level  with  ita 
Upper  border.  If  the  clavicle  is  displaced,  these  variations  will  necessarily  make  Uic  uperatiou 
more  or  les»  difficult  according  as  the  vessel  is  more  or  letis  accessible. 

The  chief  points  in  the  openition  of  tyin;*  the  third  portion  of  the  snUdavian  artery  are  As 
follows :  The  |>atient  beinc  placeii  on  a  table  in  the  horizontal  position  and  the  shoulder  depressed 
OS  much  a.s  possible,  the  inti^i^inient  xhould  be  ilrawn  downwani  upion  the  clavicle,  and  an  incis- 
ion made  through  it  upon  that  l>anc  from  the  anterior  Ixirder  of  the  Trajiezius  to  the  fM>5terior 
border  of  the  St4»rntvntnstnid,  to  which  may  he  luhlml  a  short  vertical  incision  moetini;  the  i)r&- 
ceding  in  its  ccntr**.  The  object  in  drawina:  the  skin  downward  is  U>  avoid  any  risk  of  wouncling 
U»e  external  ju^ular  vein,  for  as  it  porfurat*Js  the  deep  fasoia  alxive  the  clavicle  it  cannot  l»e 
dntwn  downward  with  the  skin.  The  Flatysma  and  the  cervical  fascia  should  be  <lividcit  upon  a 
director,  and  if  ttie  interval  between  the  Trapezius  and  Sterno-mastoid  mn'^?les  l>e  inMifficient  for 
the  fierformunce  of  the  operation,  a  portion  of  one  or  l>oth  may  bo  divided.  The  external  ju^'ulor 
vein  will  now  be  seen  tnwani  the  inner  side  of  the  wound  :  this  and  the  suproseapular  and  trnDO* 
verse  cervical  veins  which  terminate  in  it  **hnnld  Is'  held  aside.  If  the  ext4.'rnal  ju;;ul:ir  vein  is  at 
111!  in  the  way  and  expoKe<l  to  injurj-,  it  should  be  tied  in  two  places  and  divided.  The  supra- 
scapular artery  shoulu  Ik?  avoided,  and  the  Omohyoid  muscle  must  now  be  looked  for  and  held 
asitle  if  necessary.  In  the  spnce  beneath  this  muscle  careful  search  must  be  rntule  for  the  vessel : 
the  deep  fascia  having  been  divided  with  the  finger-nail  or  silver  scalpel,  the  our**r  nmrpin  of  the 
S(*alenus  nnticus  mn.tele  must  he  felt  for,  and,  the  tineer  IteinfT  guides!  by  it  to  the  first  rib,  the 
pulsation  of  the  subclavian  artery  will  be  felt  as  it  passes  over  the  rib.  The  aneurism-needle 
may  then  be  passed  around  the  vessel  from  above  downward  and  inward,  so  as  to  avoid  including 
any  oK  tlie  brunches  of  the  broi'hial  plexus.  If  the  clavicle  is  so  raised  by  the  tumor  that  (he 
application  of  the  li^fature  cannot  be  effectetl  in  this  situation,  the  artery  may  be  tied  alsive  ttte 
firivt  rib,  or  even  behind  the  Scalenus  muscle ;  the  diSiculties  of  the  operation  in  such  a  cose  will 
be  niati^rially  inereaseil  on  ticeount  of  tlie  greater  depth  of  tlie  artery  and  the  alteration  in  por- 
tion of  the  surrounding!  parts. 

The  second  part  of  tne  subelavian  artery^  from  being  that  portion  which  rises  highest  in  th« 
neck,  has  been  considered  favorable  for  the  application  of  the  ligature  when  it  is  difficult  to  tie 
the  artery  in  the  third  part  of  its  course.  There  are,  howev(?r.  many  objeeiions  to  the  operation 
in  this  situation.  It  is  ne^'essary  to  divide  the  Scalenus  nnticuii  muscle,  upon  which  lies  the 
phrenic  nerve,  and  at  the  inner  side  of  which  is  situatcil  the  internal  jugular  vein,  and  a  wtiund 
of  either  of  these  structun»s  might  lea*I  to  the  most  danjrerous  con»»*quence«.  Apiin,  the  artery 
U  in  contJict  Iwlow  with  the  pleura,  which  must  also  l»e  avoided ;  and  lastly,  the  proximity  of  so 
many  of  its  larger  branches  arising  internal  to  this  {x^int  must  be  a  still  furtlier  objection  to  the 
operation.  In  cases,  however,  where  the  sac  of  an  axillary  aneurism  encroaches  on  the  neck  it 
may  be  necesitary  todiviilc  the  outer  half  ur  two-thinls  of  the  anterior  Scalenus  muKcte,  so  as  to 
pliiec  the  liuature  on  the  vessel  at  a  iireatcr  distance  from  the  sac.  The  operation  is  performed 
exactly  in  the  name  way  as  licatnre  of  the  third  portion  until  the  Scalenus  anticns  i.«  exposed, 
when  it  is  U\  lie  divided  on  a  dirt'ctiir  (never  to  n  greater  extent  than  its  outer  twiKhirds),  and  it 
immediately  retracts.  The  operation  is  therefore  merely  an  extemuon  of  ligature  of  th«  third 
portion  of  the  vcj^scI. 

In  those  ca«es  of  aneurism  of  the  axillary  or  subclavian  artery  which  encroach  upon  the  outer 
|Kirtion  of  the  Sinlenus  mu-cic  to  such  an  extent  that  a  ligatnre  cannot  Iw  nppliwl  in  that  situa- 
tion, it  may  be  dceme«i   advisable,  as  a  last  resource,  to  tie  the  Krst  portion  of  the  suhrlavian 
artery.     Un  the  left  side  this  operation  is  almost  impracticable  ;  the  great  depth  of  the  ortery  from 
the  surface,  iu»  intimate  relation  with  the  pleura,  and  its  clos*»  pn^ximity  to  the  thoracic  duct  and 
\ii  so  many  important  veins  and  nerves,  present  a  series  of  difficulties  which  it  is  next  to  ini|HTS.si- 
ble  io  overcome.'     On  the  rii;ht  side  the  operation  is  practicable,  ami  has  l>een  pt,'rfornied.  though 
never  ivith  sueccis.     The  main  objoetitm  to  the  op<'ration  in  this  situation  i*  the  smallness  of  the 
interval  which  usually  exi<'ts  between  the  conimenccment  of  the  vessel  and  tlie  origin  of  thoneat^ 
est  branch.     This  openition  may  l**^  performe<l  in  the  foll^owinij  miuiner :  The  patient  being  pl.iced 
on  the  table  in  the  horizontal  position  with  the  nei-'k  extendc<l,  an  incision  should  l»e  made  par- 
allel with  the  posterior  Isirder  of  tlie  inner  part  of  the  clavicle,  and  a  sei^ond  alonn  the  inner  bor- 
der of  the  Stcrno-masioid.  meeting  the  former  at  an  angle.     The  sternal  attachment  of  the  Slerno- 
.jnastoid  may  now  be  divided  on  a  director  and  turned  outward  :  a  few  small  arteries  and  veins, 
nd  rx-cajiionallv  the  anterior  jugular,  must  be  avoided,  and  the  Stemo-hyoid  and  Sterno-tiiyroid 
iBJUscIes  dividiNl  in  the  Hiune  iiuinner  a*  the  prce<»(|iiig  muscle.     After  tearing  throui:h  tlie  deep 
[fii."*cia  with  the  tinger-nail,  the  internal  juirular  vein  will  l>e  seen  crossing  the  sulndttvian  artery; 
tills  should  be  pressed  aside  and  the  art^^ry  secnrrd  by  passim;  the  nee<Ue  from  below  upward,  by 

*  The  operation  was,  however,  performed  in  New  Yf»rk  by  Dr.  J  K.  Rodgers,and  the  case  is  related 
in  A  Sytiem  of  Surgery,  edited  by  T.  Holmes,  2d  «d.  vol.  iii.  pp.  6t£0,  etc. 
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which  the  pleara  is  more  effectually  avoided.  The  exact  position  of  the  vafrus  nervo,  tlio  rfMrnr^ 
rent  laryn^fal.  the  phrenic  and  svnipathetie  nervea  should  be  rememliered,  and  the  li^uture 
fthould  be  applied  near  the  orijtin  of  the  vertebral,  in  ord^r  to  aQ'ord  aK  rnueh  rof>m  a^*  jio^wble  for 
the  lorniatHtn  of  u  coa>;ulutn  between  the  li;;aUire  and  the  origin  of  the  vessel.  It  should  be 
reinemliereil  that  the  rii^ht  ftul>clavian  urtery  is  ocoAsioniilty  deeply  placed  in  the  fii-ht  piirt  of  ita 
course,  when  ir  arisos  from  the  left  side  of  the  aortic  arch,  and  pasjies  in  such  C8>*efl  Itehind  the 
tcsophajiii-  »^)r  lieiween  it  and  the  trrtchea. 

Oollaterai  Circulation. — Art«'r  ligature  of  the  third  part  of  the  ttulH'lavian  artery  the  eut- 
Ittteral  circulalion  \s  iiuiiikly  rbt4ililishe<l  by  three  8et>*  of  vessels,  thut*  dewribwi  in  a  di>'>t^i't'H.in  : 

•'  I.  A  posterior  set,  eonsifstin^  of  the  flupraacupular  and  posterior  ft-apulur  l>ranfhe»>  of  the 
eubelavinii,  which  aniiHtoinosed  with  the  median  branch  from  the  stibstmpuhir  from  the  nxillarr. 

'*2.  An  internal  set,  produced  by  the  c-onnection  of  the  internal  nianiuiary  on  the  one  hand 
with  tlie  short  and  lonir  thoracic  arteries  and  the  median  branch  from  thfsuhsi'apulnr  on  the  other. 

"  A  middle  or  axillary  net,  wliich  oonftiated  of  a  number  of  Hmull  vet^sclH  derived  fmni  branchcit 
of  the  fluUdavian  alx>vo,  and  pivtain^  through  the  axilla,  to  terminate  either  in  the  main  Citink 
or  »ome  of  the  branches  of  tht;  ajcillarj'  below.  This  last  set  presented  most  eonspicuou>iIy  the 
pectiliar  chanicter  of  newly-formed — or,  rather,  dilated — arteries,  being  exceMively  tortuous  and 
forming  a  eomplcte  plexus. 

"  The  chit?f  ftKOni  in  the  restoration  of  the  axillary  artery  below  the  tumor  wns  the  siibiM'npu- 
lar  art<;ry,  which  Cimiinuiiioaited  n»o»t  freely  with  the  internal  mamtnnrT,  supraf^cnpnlnr.  nnd 
posterior  scapular  branches  of  the  subclavian,  from  ail  of  which  it  rereivf-d  no  great  au  iiillux  of 
blood  as  to  ddiUe  it  to  three  times  its  natural  size."  * 


FlO.  384. 


Bran'chbs  of  the  Sobclaviax  Artery. 

These  are  four  in  ntiraber:  three  arising  from  the  first  portion  of  the  vessel, 
the  vertrhral^  the  internal  mawfuari/^  and  the  ihifroid  aris,  aiifi  one  frnni  the.soc- 
ond  portion,  the  superior  vttereostal.       The  veitehral  arises  from  the  upper  and 

back  part  of  the  first  portion  dF  the  ;irtery; 
the  thyroid  axis,  from  the  front;  and  the 
internal  mammary,  from  the  under  part  of 
this  ve^*iseL  The  superior  intercostal  is  piven 
off  frotii  llie  upper  and  hack  part  of  the  t^ee- 
ond  portion  of  the  iirtory.  On  the  left  side 
the  second  portion  usually  gives*  off  no  bmncli, 
the  superior  intercostal  arising  from  the  first 
portion  of  the  vessel.  On  both  sides  of  the 
body  the  first  three  branehes  arise  close  to- 
gether at  the  inner  margin  of  the  Sciilenua 
amicus,  in  the  majority  of  ca-ses  u  free  inter- 
val of  half  an  ineli  to  an  inch  existing  be- 
tween the  commencement  of  the  artery  and 
the  origin  of  the  nearest  branch ;  in  a  smaller 
number  of  caj*es  an  interval  of  more  than 
an  inch  exists,  never  exceeding  an  inch  and 
thnH'-(piiirters.  In  a  very  few  instances  the  interval  had  been  found  to  be  less  than 
half  an  inch. 

The  Vertebral  Artery  (Fig.  372,  p.  529)  is  generally  the  first  and  largest  biiinch 
of  the  subclavian;  it  arises  from  the  upper  and  hack  part  of  the  first  portion  of  the 
vessel,  and,  passing  upward,  enters  the  foramen  in  (he  transverse  process  of  the 
sixth  cervical  vertebra,^  and  Jii*cends  through  the  foramina  in  the  trnnsverne  pro- 
cesses of  all  the  vertcbnie  above  this.  Above  the  upper  bonier  of  the  axis  it  inclines 
outward  and  upward  to  the  foramen  in  the  transvei>e  ])rocess  of  the  atlas,  ihrough 
which  it  passes;  it  then  winds  backward  behind  its  articular  process,  runs  in  a  deep 
groove  on  the  upper  surface  of  the  posterior  arch  of  this  bone,  and,  piercing  the  p<w- 
terior  occipito-atloid  ligament  and  dura  mater,  enters  the  skull  through  the  fonimen 
magnum.    It  then  passes  forward  and  upward  to  the  front  of  the  nieilulla  oblotigaia, 

*  Gut/^M  Hoirpit"t  Rrpnris.  vol.  i,  IS3fi.  rase  of  Hxillary  uneiirisni,  in  whiih  Mr.  Aiiton  Key  had  tied 
the  ffdiclovinn  artery  on  the  miter  edge  of  the  Si'alentis  nitiM-le  twelve  yeani  previounly. 

*  The  VLrtebnil  artery  S4^inetiiiies  eniere  the  foramen  in  the  tranf-verse  prooetw  of  ihu  fifth  ver- 
tebra. Or.  Mini)  th.  who  tied  ihrH  nrtery  in  the  livine  subjeet,  found  it.  in  one  "f  hi«  ditferctitaiv.  ptufe- 
iug  into  the  foiiamen  in  the  seventh  vertebra.     [Very  rarely  it  may  enter  the  fourth.] 


Plan  of  the  HmnrliLA  or  ttie  RlKhi  Sul>cl«vtaa 
Artery. 
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and  unites  with  the  vewel  of  the  opposite  side  at  the  lower  border  of  i  in.*  ytis  Varolii 
to  form  the  ba$ihtr  artery. 

At  its  origin  it  is  situated  behind  the  internal  jngiihir  vein  and  inferior  thyroid 
artery,  and  ueur  the  spine  lie^  between  the  Lon;rus  colli  and  Scalenus  antieus  nius 
cles,  having  the  thoracic  duct  in  front  of  it  on  tho  left  side.  Within  the  foramina 
formed  by  the  transverse  processes  of  the  vertebroe  it  is  accompanied  bv  a  plexus 
of  nerves  from  the  sympathetic,  and  lies  between  the  vertebral  vein,  which  is  in 
front,  and  tlic  cervical  nerves,  which  issue  from  the  intervertebral  fonimina  behind 
it.  Whilst  win<ling  round  the  articular  process  of  the  atlas  it  is  contained  in  a  tri- 
an<;ular  space  {suboccipital  friauffli-)  fonned  by  the  Rectus  capitis  posticus  juajor, 
the  Superior  and  the  Inferior  obljiiiie  muscles,  ami  at  this  point  is  covered  by  the 
Coraplexus  muscles.  Within  the  skuU,  as  it  winds  round  the  metlulla  oblongata, 
it  is  placed  between  the  hypoglossal  nerve  and  the  anterior  root  of  ihe  subf>ccipital 
nerve,  and  finally  lies  between  the  duni  muter  covering  the  basilar  process  of  the 
occipital  bone  and  the  anterior  surface  of  the  medulla  oblongata. 

Branches. — These  may  be  divided  into  two  sets — those  given  off  in  the  neck, 
and  those  within  the  cranium. 


Cervical  Branches, 


Lateral  Spinal. 
Muscular. 


Cranial  Branches, 

Posterior  Meningeal. 
Anterior  8pinal. 
Posterior  Spinal.* 
Posterior  Inferior  Cerebellar. 

The  lateral  spinal  branches  enter  the  spinal  canal  through  the  intervertebral 
foramina,  each  dividing  into  two  branches.    Of  these,  one  passes  along  the  roots  of 

[Via.  385. 


Anicrtnr  median  artery: 

((/.  Artfriwdf  ihe  aiilerlor  median  Ruarfi. 

ac,  ArU'ry  of  the  aiiU-nur  comnitbauro. 

1,  r.  1'.    Aiiterlur,    mcdtuii,    aod    po^tcrlur 
branches. 

i,  Iiiti^rnal  emup  of  ccUfi^ 
m,  Me<1lun  area. 
in,  InUTiiiil  Hiiierior  rooi-aritfry.  ' 

<i,  Antrrii.r  kp>U|>  of  cell*, 
w.  Kxlt^nml  uiittriur  nHjl-artfrjr. 

3.  A',  liitcrnul  and  external  branches, 
ar,  Anlvro-luK'ral  ortcr)'. 

4.  r.-i",     Anterior,    mvdlau.    aud    poaterW 

branches, 
n^  Anicrti-laU'rii)  srcup  of  oelh*.  , 

c,  t'vntnil  wrtMipitf  rt-lls. 
j)i,  l'(>^liTi>-laleriil  Kniup  itf  c«-lla. 
mr,  Merlldti  lateral  nrtL-ry. 

^'.  y.  Anterior  and  pc^ierlor  branches. 
pr,  Po5ilerUir  liitifral  arli.-rle!( 
pa,  P(»lerliir  r«M»t-arti'rti*». 

pi.  r.'.  fi' .  Arlerii-H  of  fM^Merlor  bams. 
vtu.  EMernal  pr>sti>rlf>r  nnery. 
//',  IiikTim)  iMw-teri'irnriery. 
(/.  ArlLTli**  n(  [lie  ritlnnin  uf  finll. 
«?.  Ve>irit)ar  eolunui  i»f  Clarke. 
pr,  Artery  itf  the  pustehor  eommlMurc. 
ca,  Cent  nil  artery. 

L','.r.?",    AnU-rlur,    median,    and    poxterlor 
hraitehes. 
w,  Centml  canal  or  "  wnirtcl*  of  the  cord." 


DUgiuiu  of  thu  r>i«lribiitiuu  of  tku  BIwhI^v* 


BM>l<t  and  groupiutc  of  GnnirlioD-cellH  in  the  Spinal  Cord 

(Young).] 


the  nerves  to  supply  the  spinal  conl  and  its  membranes,  anastomosing  with  the  other 
spinal  arteries;  the  other  is  distributed  to  the  posterior  surface  of  the  bodies  of  the 
verrebrre. 

Muscular  branches  are  given  off  to  the  deep  muscles  of  the  neck,  where  the 
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vertebral  artery  curves  round  the  articular  process  of  the  atlas.     They  anastomose 
•with  the  occipital  nn<l  deep  cervical  arteries. 

Tile  postierior  meningeal  are  one  or  two  small  branches  given  off  from  the 


Section  of  the  Mwlulla  Oblonpftta,  showing  the  DUtiiljutiou  of  the  VcsseU. 


4.  Anterior   croup  oT  vrW-^  uf  the  liyiugUitfAal  nu- 

a/.  Anicni-latvrnl  uruiipuf  t)ie  muuv. 
t,  Inti^riiill  Krniipnl  tlti-  ^AllH^ 
if.  Inh*rni»t  iit('i-*^irj'  iHi'Uil  imck'l. 
t,  CviilrHl  nrtory, 

3,  3,3".  ItrHiu'liOH  ti>  thcli>'pof£louai  and  «xtenial 
nrrii-iMity  ftKinl  uiU'lrt. 
ji/,  I'l^tcrtvlittiTnl  gn>up  of  ct-llfc  nf  llic  l>yjN>gl(Hial 

lUlOtl'tlH. 

ff,  Exitriiiil  ncfr'M.ry  fucial  mictcU-*. 
my,  Mi-tli«ii  iu'*.iiTh«r  urtrry. 

4.4  .  ('.  HniiK-ticH  ti)  llu*  t'Xiemiil  ii(>i'o:^>ry  fftciat 
nrxl  piK<i>tn<ign>iric  nuclei. 
w.  Niicleiijg  of  the  vnjrus. 

/,  ^MM•1(■^IU<^  rollMHlll*. 

Yiii.  Iiifi-rinr  imrLiuii  of  the  posterior  ini'flliinacuiisfUo 

eu.  Exii'riiitt  (t'l-ttiTifir  nrtery. 

<.  O'ltinmoi  (ioll. 

rii,  I'lfiviiic  iMirlL'ii!'. 

pr.  I'o^U'ri'ir  rnnt-Rttiu.      The  direct  ccrvbclUr  tmct 

fonn-u  thill  hiiiid  lyliiK  fxtcniAl  to  \\\v  rohiinn 

of  Ui»ll  lunl  fh'stL*ri'<r  r>"-t  fcjiif. 
f>/a,  Thi*  po^ierlur  hiti'ml  urUTU'»  of  thv  niedulln  ut*- 

liititriifii. 
Ih.  TrinuLMilnr  itnrlvn^. 
X,  PiK*uiiii<i{n»trlc  uvrvtf. 


Ir,  Littertit  rrpftt-artery  'vapi^V 

&,  Bmiii'h  to  ihi-  n.->ttforni  body  nntl  tht  Inner 
dlvi)>)oD  ttf  thf  liifcrl'T  ivrvl^ivUar  i  villi  lit:  ie. 

T^\y.  I'.mtifhi -i  111  IhiMinrh'iiMif  Mir  vtt^a. 
of,  Asciii  1  ihi-  rrlgrmiiuut. 

tg.  The  ittlijitsft 

pic.  Vtr--  I,"  uf  the  latciml  rolamn. 

u/f,  AliliTJor  "  "  ■* 

iri/fi.  The  iiiiildic  lalvml  artery  of  Ibe  mcduUii  oblon- 

imtn.  , 

fl^t,  Aritcrl'ir  hileriil  ortury  uf  the  situie. 
iHt,  I'liriillvarv  \nn\y. 
O,  Ollvjirv  twMly. 
nr.  AntfrlMr  rotn-Qri-  -sal). 

r.  Hniinh  inUi.  K. 

'^.  HniTM  (us  to  1  .  ticuiarU. 

Jtll,  Hyi- 
p.  Pvniii 

r,  AllU-Fi  :  .1, 

jrti,  NiH-lr;i>  1.1   l!ii   arrffnrm  fibrM. 
s,  Arn-ry  of  ih»-  iiM'dinii  m(>hi;*. 

1,1.1,  Hnniohci  to  th»'/<.  innffn  rftieutartt, 
V,  Itrniith  ti>  ttip  nlivurv  Unly  lOt. 
I",  Hrftni'hi"*  Ut  th*-  hviM>pIo*t>*I  nut-liMU. 
1'".  Bnitirhi.'s  to  the  l)(M>r  of  the  fuurlli  rcnirtcle 
ami  TO  tbo  Inionu]  liifcrlnr  nuclei  of  tbo 
fnrlnl  <i/) 
np,  Xuelcust'f  the  pymmbl  tKoM).) 


vertebral  opposite  the  foramen  magnum.     They  ramify  between  the  bone  and  dui-a 
xualcr  in  the  cerebellar  fossco  and  supply  the  falx  cei'cbelli. 


SUBCLAVIAN   ARTERIES, 


o40 


The  anterior  Bpinal  is  a  small  branch,  larger  than  the  posterior  spinul,  whicli 
arisc'S  near  iIr*  tcnnination  of  the  vertebral,  and,  dej^cenfiing  in  front  of  the  medulla 
oblon^^ata,  unites  with  its  fellow  of  the  opposite  side  at  about  the  level  of  the  for- 
amen majiniim.  The  single  trunk  thii*  formed  descends  a  short  distance  on  the  front 
of  the  spiniil  cord,  and  joins  with  a  succe^ion  of  small  branches  which  enter  the 
spinal  canal  through  laonie  of  the  intervertebral  foramina  ;  ihese  branche-<  are  derived 
from  the  vertebral  and  a.scending  cervical  of  the  inferior  thyroid  in  the  neck  ;  from 
the  intercostal  in  the  dorsal  region;  an<i  from  the  lumbar,  ilin-hnnhar.  and  lateral 
sacral  arteries  in  the  lower  part  of  the  spine.  They  unite,  hv*  means  of  ascending 
and  descending  bnmches,  to  form  a  single  anterior  me<]ian  artery,  which  extends  as 
far  OS  tlie  lower  part  of  the  spinal  cord.  This  vessel  is  placed  beneatli  the  pia  uiater 
along  the  anterior  median  fis!?ure ;  it  supplies  that  membrane  and  the  subsliince  of 
the  conl,  and  sends  off'  branches  at  its  lower  part  to  be  distributed  to  the  cauda 
equina. 

The  posterior  spinal  arises  from  tlie  vertebral  at  the  side  of  the  medulla  oblon- 
gata; passing  backward  to  the  posterior  aspect  of  the  spinal  cord,  it  descends  on 
either  side,  lying  behind  the  posterior  root.s  of  the  spinal  nerves,  and  is  reinforced 
by  a  succession  of  small  bninchcs  which  enter  the  spinal  canal  through  the  inter- 
vertebral foramina,  and  by  which  it  is  continued  to  the  lower  part  of  the  cord  an<l 
to  the  Cauda  equina.  Branches  from  these  vessels  form  a  free  ana-stomosis  round  the 
posterior  roots  of  the  spinal  nerves,  and  communicate  by  means  of  very  tortuous 
iransverse  bninches  with  the  vessel  of  the  opposite  side.  At  its  commencement  it 
gives  off  an  ascending  branch  which  terminates  on  the  side  of  the  fourth  ventricle. 

The  posterior  inferior  cerebellar  artery  (Fig.  374.  p.  533),  the  largest  branch 
of  the  vertebral,  winds  backward  round  the  upper  part  of  the  me«lulla  oblongata, 
passing  between  the  origin  of  the  pneumogastric  and  spinal  accessory  nerves  over 
the  rcstiform  body  to  the  under  surface  of  the  cerebellum,  where  it  divides  into  two 
branches:  an  intemnl  one,  which  is  continued  backwanl  to  the  notch  between  the 
two  hemispheres  of  the  cerebellum;  and  an  e.Kternal  one,  which  supplies  the  under 
surface  of  the  cerebellum  as  far  as  its  outer  border,  where  it  anjistomoses  with  the 
superior  cerebellar.  Branches  from  this  artery  supply  the  choroid  plexus  of  the 
fourth  ventricle. 

The  Basilar  Artery,  so  named  from  its  position  at  the  ba8e  of  the  skull,  is  a  sin- 
gle trunk  formeii  by  the  junction  of  the  two  vertebral  arteries;  it  extends  from  the 
posterior  to  the  anterior  border  of  the  pons  Varolii,  where  it  divides  into  twt)  ter- 
minal branches,  the  posterior  cerebral  arteries.  Its  branches  are,  on  each  side,  the 
followins: 


Transverse. 

Anterior  Inferior  Cerebellar. 


Superior  Cerebellar. 
Posterior  Cerebral. 


The  transverse  branches  supply  tlie  pons  Varolii  and  adjacent  parts  of  the 
brain:  one  (int<nuil  (uuh'tort/)  accompanies  the  auditory  nerve  into  the  internal 
auditory  meatus;  and  another,  of  larger  size,  passes  along  the  cms  cerehelli,  to  he 
distributed  to  the  anterior  border  of  the  under  surface  of  the  cerebellum.  It  is 
called  the  atiterior  inferior  cerebellar  artery. 

The  superior  cerebellar  arteries  ari.«e  near  the  termination  of  the  basilar.  They 
wind  round  the  crus  cerebri  clo.^^e  to  the  fourth  nerve,  and,  arriving  at  the  upper  sur- 
face of  the  cerebellum,  divide  into  branches  which  rnmify  in  the  pia  nuiter  and  aiuus- 
tomose  with  the  inferior  cerebellar.  Several  branches  are  given  to  tlie  pineal  gland 
and  also  to  the  velum  intcrposittim. 

The  posterior  cerebral  arteries,  the  two  terminal  branches  of  the  basilar,  are 
larger  than  the  preceding,  from  which  they  are  separated. near  their  origin  by  the 
third  nerve.  Winding  round  the  cms  cerebri,  they  pass  to  the  under  surface  of 
the  posterior  lobes  of  the  cerebrum,  which  they  supply,  an.istomosirig  with  the  ante- 
rior and  middle  cerebral  arteries.  Near  their  origin  they  receive  the  [wisterior  com- 
municating arteries  from  the  interna]  carotid,  and  give  off  numerous  branches  which 
enter  the  posterior  perforated  s]>ace:  they  also  give  off  a  branch,  the  posterior  cho- 
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Asceuding  Cervical. 
Muscular. 


Toid^  which  supplies  the  velum  intcrpositum  and  choroid  plexus,  entering  the  interior 
of  the  lirain  hcnc.ith  the  posterior  border  of  the  corpus  callanum. 

Circle  of  Willis. — The  remarkable  anaiilomosis  which  eAists  between  the 
branches  of  the  internal  carotid  and  vertebral  arteries  at  the  base  of  the  brain  con- 
stitutes the  circle  of  Willis.  It  is  formed  in  front  by  the  anterior  cerebral  arteries. 
bj*anchos  of  the  internal  carotid,  which  are  connected  together  by  tlie  anterior  i^m- 
municatin;: :  behind,  by  the  two  posterior  cerebrals,  bninche«  of  the  basilar,  which 
arc  connected  to  the  internal  carotid  by  the  posterior  communicating  (Fig.  372,  p. 
52t.t).  It  is  by  this  anastomosis  that  the  cerebral  circulation  is  equalized  and  pro- 
vision made  for  effectually  carrying  it  on  if  one  or  more  of  the  bmnehes  are  obliter- 
ated. The  parts  of  the  brain  included  within  this  arterial  circle  nre — the  Inmina 
cinereu,  tlie  commissure  of  the  optic  nerves,  the  infundibulum,  the  tuber  cinereuni, 
the  oorpoi-a  albicantia,  and  the  jxrsterior  pei-forated  space. 

The  Thyroid  Axis  (Fig-  364»  p.  503)  is  a  short  thick  trunk  which  arises  from 
the  fore  parr  of  tlie  first  portion  of  the  subclavian  artery,  close  to  the  inner  border 
of  the  Scalenus  anticus  muscle^  and  divides,  almost  immniiately  after  its  origin,  into 
three  branches — the  rnferior  thi/roid^  suprascapular,  and  trattsvf^rsalis  colli. 

The  Inferior  Thyroid  Artery  passes  upward,  in  a  serpentine  course,  behind  the 
sheath  of  the  common  carotid  vessel  and  sympathetic  nerve  (the  middle  cervical  gan- 
glion resting  upon  it),  and  is  distributed  to  tlu?  under  surlace  of  the  thyroid  gland, 
amvstomosiug  with  the  superior  thyroid  and  with  the  corresponding  artery  of  the 
opposite  side.     It^j  branches  are  the 

Larvngeal. 

Tracheal. 
(T^so])hagcal. 

The  larynereal  branch  (inferior  laryngeal)  ascends  upon  the  trachea  to  the  back 
part  of  the  larynx,  in  company  with  the  recun*ent  laryngeal  nerve,  and  supplies  the 
muscles  nnd  mucous  membrane  of  this  part. 

The  tracheal  branches  are  distributed  iipnn  the  trachea,  aua^tomusiug  below 
with  the  bronchial  arteries. 

The  CBsophag-eal  branches  are  distributed  to  the  oesophagus. 

The  ascending  cervical  is  a  small  brunch  which  arises  from  the  inferior  thyroid 
just  where  that  vessel  is  passing  behind  the  common  carotid  artery,  and  runs  up  on 
the  anterior  tubercles  of  the  transverse  processes  of  the  cervical  vertebrae  in  the 
interval  between  the  Scalenus  anticus  and  Rectus  capitis  anticus  major.  It  gives 
branches  to  the  muscles  of  the  neck,  which  conimniiicate  with  those  sent  out  from 
the  vertebral,  and  sends  one  or  two  through  tlio  intervertebral  foramina,  along  the 
cervical  nerves,  to  supftly  the  hollies  of  the  vcrtebne,  the  spinal  cord,  and  its  memr 
branes.      It  anastomoses  with  the  ascending  pharyngeal  artery*. 

The  znuBCiilar  brancha't  supply  the  depressors  of  the  hyoid  bone,  the  Longus 
colli,  the  Scalenus  anticus,  and  the  Inferior  constrictor  of  the  phai-ynx. 

The  Suprascapular  Artery  (transversaliB  hxuneri).  smaller  than  the  transver- 
salis  colli,  passes  obliquely  from  within  outward  across  the  root  of  the  neck.  It  at 
first  lies  on  the  lower  part  of  the  Scalenus  anticus,  being  covered  by  the  Stemo- 
niast^id;  it  then  crosses  the  subclavian  artery,  and  runs  outward  behind  and  par- 
allel with  the  clavicle  and  Subclavins  muscle.  an<l  beneath  the  posterior  belly  of  the 
Omo-hyoid,  to  the  superior  border  of  the  scapula,  where  it  pa.sscs  over  the  transverse 
ligament  of  the  scapula  to  the  supraspinous  fossa.  In  this  situation  it  lies  close  to 
the  bone,  and  ramifies  between  it  and  the  Suj>r:ispinatus  muscle,  to  which  it  is  nunnly 
distributed,  giving  off  a  communicating  branch  which  crosses  the  neck  of  the  scapula 
to  reach  the  infrnspinous  fossa,  where  it  anastomoses  with  the  dorsjil  branch  t)r  tlie 
subscapular  artery.  Besides  distributing  branches  to  the  Stemo-mastoid  and  neigh- 
boring muscles,  it  gives  off  a  smpra-acromial  branchy  which,  piercing  the  Trapezius 
muscle,  supplier  the  cutaneous  surface  of  the  acromion,  anastomosing  with  the  acro- 
mial thoracic  and  posterior  circumRox  arteries.  As  the  artery  passes  over  the  trans- 
verse ligament  of  the  scapula  a  bmnch  descemls  into  the  subscapular  fossa,  ramifies 
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benenth  that  rou&clc,  and  anastomoses  vrith  the  posterior  and  subscapular  art<»ries. 
It  also  sujjplios  tlio  shoulder-jtiint. 

The  TrknBversalifi  colli  jwus^sea  transversely  outward,  across  the  upper  part  of 
the  subclavian  triangh%  to  the  anterior  margin  of  the  Trapezius  muscle  beneath, 
which  it  divides  into  two  braiiches,  the  ttuperjictai  cervical  and  the  pmterior  trapu- 
lot.  In  its  passajre  across  the  neck  it  crosses  in  front  of  the  Scalcni  muacles  and 
the    brachial    plexus,    between 

the  divisions  of  which  it  30ine-  Fio,  Iid7. 

times  iMi^^eH,  and  is  covered  by  ai^pi  a^m^^ 

the   Platysma,   bterno-mastoid,  j^^  p     ^rSmlLSmtlik 

Omo-hyoid,  and  Trapezius  mus- 
cles. 

The  superficial  cervical 
asceuik  beneath  the  anterior 
margin  of  the  Trapezius,  dis^ 
tributing  branches  to  it  and 
to  the  neighboring  muscles  and 
glands  in  the  net^k.  and  anasto- 
moses with  the  superficial  branch 
of  the  arteria  princef»scervicis. 

The  posterior  scapular,  the 
continiiiitiiihof  thotransvei'salis 
colli,  yiiisscs  beneatli  the  Levator 
anguli  scapuUe  to  the  superior 
angle  of  the  scapula,  and  de- 
scends along  the  jwsterior  border 
of  that  bone  as  far  as  the  inferior 
angle,  where  it  anastomoses  with 
the  subscapular  branch  of  the 
axillary.  In  its  course  it  is  cov- 
ered by  the  Rhomboid  muscles,  supplying  these,  the  Latissimus  dorsi,  and  [the]  Tra- 
pezius, and  anastomosing  with  the  suprascapular  and  subscapular  arteries  and  with 
the  posterior  branches  of  some  of  the  intercost^d  arteries. 

Peouliaritioa. — The  xu^erjxaial  cercif(U  frequently  arittes  a»  a  separate  branch  fn.»ni  the 
thyroid  axis,  and  the  postenor  scapular  fVoiu  the  third,  more  rarely  (rom  the  M?cond,  port  of 
the  Hul>claviiin. 

The  Internal  Mammary  arises  from  the  under  surface  of  the  first  portion  of 
the  subclavian  artery,  opponite  the  thyroid  axis.  It  descends  behind  the  clavicle  to 
the  inner  surface  of  the  anterior  wall  of  tlic  chest,  resting  against  the  costal  cjirtilagea 
a  short  distance  from  the  margin  of  the  stenium.  and  at  the  interval  between  the  sixth 
and  seventh  cartilages  divides  into  two  branches,  the  muBculo-phrenic  and  ituperior 
epojiiittric. 

At  its  origin  it  is  covered  by  the  internal  jugular  and  subclavian  veins  and 
crossed  by  the  phrenic  nerve.  In  the  upper  part  of  the  thorax  it  lies  against  the 
costal  cartilages  and  internal  Intercostal  muscles  in  front,  and  is  covered  by  the 
pleura  behind.  At  the  lower  part  of  the  thorax  the  Triangularis  stemi  separates 
the  artcr)-^  from  the  pleura.  It  is  acconi[»anied  by  two  veins,  which  join  at  the 
up(H»r  part  of  the  thorax  into  a  single  trunk. 

The  branches  of  the  internal  mamuiarv  are  the 


The  Mmpulur  uiitl  circuiuHcx  Arterlisi. 


Comes  nervi  phrenici  (superior  phrenic). 

Mediastinal. 

Pericardiac. 

Sternal. 


Anterior  Intercostal. 
Perforating. 
Musculo- phrenic. 
Superior  Epigastric. 

The  comes  nervi  phrenici  (superior  phrenic)  is  a  long  slender  branch  which 
ftccomjtunies  the  phrenic  nerve,  between  the  pleura  and  pericartlium,  to  the  Dia- 


552 


THE   ARTERTES. 


pliragm,  to  which  it  is  diatribut^l.  anastoraoaing  with  the  other  phrenic  arteries 
froin  the  internal   nianunarv  und  ahdoniinal   norta. 

The  mediaBtinal  branches  are  Kmull  ve>s««»Is  which  are  distributeil  to  the  areolar 
tiBfiue  in  the  anterior  inodiiistinura  ami  the  remains  of  the  thymus  ghind. 

The  pericardiac  branches  supply  the  upper  part  of  the  pericurdium,  the  lower 
part  receivin;^  brunches  from  ilie  niu!*cnilo-phronic  artery,  • 

The  sternal  hrnmhes  are  distributed  lo  thr  Triangularis  stemi  an<i  to  the  poste- 
rior surface  of  the  sternum. 

The  mediiiiitinaK  [K-ricjirdiac,  and  sternal  branches.  too;etlier  wich  some  twigs 
from  ilie  comes  nervi  phrenici,  anastomose  with  branches  from  the  intercostal  and 
broiichiai  arteries,  and  form  a  minute  plexus  beneath  the  pleura  which  has  been 
named  by  Turner  tlio  auhplntra!  wcdinHtiind  p/ertts. 

The  anterior  intercostal  arteries  supply  the  five  or  six  upper  inlercoHtal  epaees. 
The  branch  corresj'rf)nding  to  each  space  paiisea  outward,  and  soon  divides  into  two, 
which  run  along  the  opposite  border  of  the  ribs  and  inosculate  with  the  intercostal 
arteries  from  the  aorta.  They  are  at  first  sitmUfvi  between  the  plrurn  and  the  inter- 
nal Intei'coHia]  muscles,  and  then  between  the  internal  aiui  external  Intercostal  mus- 
cles.    They  supply  the  Intercostal  and  Pectoral  muscles  and  the  mammary  gland. 

The  perforaiins  arteries  correspond  to  the  five  or  six  upper  intercostal  spaces. 
They  arise  from  the  internal  mammary,  pass  forward  through  the  intercostal  spaces* 
and,  curving  outward,  sujtply  the  IVftonilis  major  and  tlie  intesrunicnt.  Those  which 
correspond  to  the  first  tJiree  spaces  are  distribute*!  to  fhe  mammary  gland.  In  females 
during  lactation  these  branches  are  of  large  size. 

The  musculo-phrenio  artery  is  directed  obliquely  downward  and  outward, 
behind  the  cartilages  of  the  false  ribs,  perforating  the  Diaphragm  at  the  eighth 
or  ninth  rib,  and  terminating,  considerably  nsluciil  in  size,  oppttsite  the  last  inter- 
costal space.  It  gives  ofl"  anterior  intercostal  arteries  to  each  of  the  intercostal 
spaces  across  which  it  passes;  the.''e  diminish  in  size  as  the  spaces  decrea.se  in 
length,  and  are  distributed  in  a  manner  precisely  similar  to  the  anterior  intercos- 
tals  from  the  internal  mammary.  The  miisculo-phrenic  also  gives  branches  to  the 
lower  part  of  the  pericanlium  and  others  which  run  backward  to  the  Diaphragm 
and  downward  to  the  abdominal  muscles. 

The  superior  epigastric  continues  in  the  original  dii*eclion  of  the  internal  mam- 
mary, descends  behiml  tlie  Rectus  muscle,  and,  perforating  its  sheath,  divides  into 
bninches  which  supply  the  Rectus,  anastomosing  with  the  epigjistri(;  artery  from  the 
exteraal  iliac.  Some  vessels  perfor*ite  the  sheath  of  the  Rectus  and  supply  the  mus- 
cles of  the  abdomen  and  the  integument,  antl  a  small  brancli  which  ])asses  inward 
U[»on  the  side  of  the  ensiform  appendix  anastomoses  in  front  of  that  cartilage  with 
the  artery  of  the  opposite  side. 

The  Superior  Intercostal  (Fig.  372,  p.  520)  arises  from  the  upi)eraiul  back  part 
of  the  subclavian  arterv,  behind  the  anterior  Scalenus  on  the  right  side  anil  to  the 
inner  side  of  the  muscle  on  the  left  side.  Passing  backward,  it  gives  off  the  tlecp 
cervical  branch,  and  then  descends  behind  the  pleura  in  front  of  llie  necks  of  the 
first  two  ribs  and  inosculates  with  the  first  aortic  intercostal.'  In  the  first  intercostul 
space  it  gives  off  u  bninch  which  is  distributed  in  a  manner  similar  to  the  distribu- 
tion of  the  aoitic  intercostals.  The  bmnch  for  tlu*  second  intercostal  space  usinilly 
joins  with  one  ivam  the  aortic  intercostal.  Each  intercostal  gives  off  a  branch  to 
the  posterior  spinal  mu.sck's.  and  a  small  one  which  passes  througli  the  correspond- 
ing intervertebral  foramen  to  the  spinal  cord  and  its  membranes. 

The  deep  cervical  branch  (profunda  cervicis)  arises  in  must  ca.ses  from  the 
8Uf)erior  intercostal,  and  is  analogous  t^>  the  posterior  Immcb  of  an  aortic  inier- 
oostal  ai-tery.  Passing  backward,  between  the  ti-ansverse  process  of  the  seventh 
cervical  vertebr.i  and  the  first  rib,  it  runs  up  the  back  part  of  the  neck.  belwii?n 
the  Complexus  and  Semispinals  colli  mutdes,  ns  high  as  the  axis,  supplying  these 
and  adjacent  muscles,  and  anastomosing  with  the  deep  bnmcli  of  the  arteria  prin- 
ceps  cervicis  of  the  occipital  and  with  branches  which  pass  outward  from  the  vertebral, 

*  Sec  fout-noie,  p.  57J. 
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SuBoicAL  Anatomy  op  the  Axilla. 

The  Axilla  is  a  pyramidal  sp:ice  situate<l  between  the  upper  ami  tatenil  part  of 
the  chest  and  the  inner  side  of  the  ann.  [It  should  be  studied  in  the  living  model 
in  various  jM>.sinre.s  of  the  arm.  Its  boundaries  are  best  shown  when  the  arm  L* 
ahi^ticte<l,  and  eape<rially  if  the  arm  of  the  model  be  placed  on  the  shoulder  of  the 
observer,  and  then  pressed  down.] 

Boundaries. — Its  apcXn  which  is  directed  upward  toward  the  root  of  the  neck^ 
corresponds  to  the  interval  between  the  two  Scaleni  muscles  on  the  first  rib.  The 
A/Mt',  directetl  downward,  is  formed  by  tho  integument  and  a  thick  layer  of  fascia 
extending  between  the  lower  border  nf  the  Pectornlis  nuijor  in  front  atid  the  lower 
boitier  of  the  Latissimus  dorsi  beliind  ;  it  is  brond  internally  at  the  chest,  but  nar- 
row and  pointed  externally  at  the  arm.  The  anterior  houndnry  is  forme<l  by  the 
Pectoralis  major  and  minor  muscles,  the  former  covering  the  whole  of  the  anterior 
wall  of  the  axilla,  the  latter  covering  only  its  central  jiart.  The  poHtfrior  hnuud- 
artf,  which  extend*)  somewhat  lower  than  the  anterior,  is  formed  by  the  Subscapu- 
laris  above,  the  Teres  major  and  Latissimus  doi-si  below.  On  the  iumr  sidt:  are 
the  first  four  ribs  with  their  corres|>on»ling  Intercostal  muscles  and  part  of  the  Ser- 
ratus  magnus.  On  the  ouUr  side.^  where  the  anterior  and  posterior  boundaries  con- 
verge, the  space  is  narrow^  and  bounded  by  tho  humerus,  tlie  Coraco-brachialis,  and 
Bice])S  muscles. 

Contents. — This  space  contains  the  axillary  vessels  and  bmchial  plexus  of 
nerves,  with  their  branches,  sotne  branches  of  the  intercostal  nerves,  and  a  large 
number  of  lymphiifie  glands,  all  connected  togetht»r  by  a  (piiintity  of  fat  and  loo.<o 
areolar  tissue. 

Their  Position. — The  axillary  artery  and  vein,  with  the  brachial  plexus  of 
nerves,  extend  obru|ucly  along  the  outer  boundary  of  the  axillary  space  from  its 
a|>ex  to  its  base,  and  are  piaceil  much  nearer  the  anterior  than  the  posterior  wall 
[at  the  junction  of  the  anterior  and  middle  thirds],  the  vein  lying  to  the  inner  or 
thoracic  side  of  tho  artery  and  partially  concealing  it.  At  the  fore  part  of  the 
axillary  space,  in  contact  with  the  Pectoral  muscles,  are  the  thoracic  bi-anches  of 
the  axillary  artery,  and  along  the  anterior  margin  of  the  axilla  the  long  thoracic 
artery  extends  to  the  side  of  the  chest.  At  the  back  part,  in  contact  with  the 
lower  margin  of  the  Subscapularis  muscle,  are  the  subscapular  vessels  and  nerves; 
winding  around  the  lower  border  of  this  muscle  is  the  doi^salis  ftehpuhe  artery  and 
veins ;  and  toward  the  outer  extremity  of  the  muscle  the  postcj'ior  circumOex  ves- 
sels and  the  circumflex  nerve  are  seen  curving  backward  to  the  Moulder. 

Along  the  inner  or  thoracic  side  no  vessel  of  any  imi»ortance  exists,  the  upper 
part  of  the  space  being  cro.s8ed  merely  by  a  few  small  branches  from  the  stiperif^r 
thoracic  artery.  There  are  some  important  nerves,  however,  in  this  situation — viz. 
the  posterior  thoracic  or  external  respiratory  nerve  [of  Bell],  descending  ou  the 
surface  of  the  Serratus  magnus,  to  which  it  is  distributed;  and,  perforating  the 
upper  and  anterior  part  of  this  wall,  the  intercosto-humeral  nerve  or  nerves,  pass- 
ing across  the  axilla  to  the  inner  side  of  the  arm. 

The  cavity  of  the  axilla  is  filled  by  a  rjuuntity  of  loose  areolar  tissue,  a  large 
number  of  small  arteries  and  veins,  all  of  which  are,  however,  of  inconsiderable 
size,  and  numerous  lymphatic  glands:  these  are  from  ten  to  twelve  in  number,  and 
situated  chietly  on  the  thonicic  side  iind  lower  and  back  part  of  this  space. 

The  student  should  attentiNcly  consider  the  relation  of  the  vei^sels  and  nerves  in 
the  several  parts  of  the  axilla,  for  it  not  unfref|Uently  happens  that  the  surgeon  is 
called  Upon  to  extirpate  diseased  glands  or  to  remove  a  tumor  fruiu  this  situation. 
In  performing  such  an  openitii-m  it  will  be  iiecessjiry  to  proceed  with  much  caution 
in  the  directi4jn  of  the  outer  wall  and  apex  of  the  space,  as  here  the  axillary  vessels 
will  be  in  danger  of  being  wounded.  Tbwiinl  the  |»osterior  wall  it  will  be  neces- 
sary to  avoid  the  subscapular,  dorsalis  scapuhe,  and  posterior  circumflex  vessels,  nnd 
along  the  anterior  wall  the  thonicic  branches.  It  is  ordy  along  the  inner  or  thoracic 
wall  and  in  the  centre  of  the  axillary  cavity  that  there  arc  no  vessels  of  any  import- 
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ance — a  fortunate  circumstauco,  for  it  is  in  this  situation  more  especially  that  tumors 
requiring  removal  are  usually  situated. 


The  Axillary  Artery. 

Tlie  Axillajy  Artery,  the  continuation  of  the  suhdavian,  (^orameaces  at  die 
lower  border  of  the  firat  rib  and  terminates  at  the  lower  border  of  the  tendon  of 
the  Teres  major  muscle^  where  it  takes  the  name  of  brachial.  lu  direction  varies 
Vith  the  position  of  tlie  limb :  when  the  arm  lies  by  the  side  of  the  chest,  the  ves- 
.sol  forms  a  gentle  curve,  the  t'onvexity  being  upward  and  outward;  when  it  is 
directed  at  right  angles  with  the  trunk,  the  vessel  is  nearly  straight ;  and  when  it 
is  elevated  still  higher,  the  artery  describes  a  curve,  the  concavity  of  which  is 
directed  upward.  At  its  commencement  the  artery  is  very  deeply  situated,  but 
near  its  tennination  is  superficial,  being  covered  only  by  the  skin  anil  fascia.  The 
description  of  the  relations  of  this  vessel  is  fiioiljtated  by  its  divisiiin  into  three 
portions,  the  first  j>ortion  bein^  that  above  the  Pectoralis  minor^  the  second  portion 
behind,  and  the  thiixi  below,  that  muscle. 

The  first  portion  of  the  axillary  artoiy  is  in  relation  in  front  with  the  clavic- 
ular pi^rtion  of  the  Pectoralis  major,  the  costo-coracoid  membrane,  the  Subdavius, 
the  external  anterior  thoracic  nerve,  and  the  acromio-thoraciu  and  cephalic  veius; 
hehhuL  with  the  first  intercostal  space,  the  corresponding  Intercostal  muscle,  the 
first  serration  of  the  Serratus  magnus.  and  the  posterior  thoracic  nerve;  on  its*>M/€r 
f^f,  with  the  brachial  plexus,  from  which  it  is  separated  by  a  little  cellular  mterval; 

its  iimer  or  thoracic  side,  with  the  axillai-y  vein. 

Relations  of  the  Fibst  Portion  op  thb  Axillary  Artery. 

Jh  Fnmt, 
PectorttU«  major.  , 

Costo-irorncoid  mcmbmiie. 
Pwboliiviuj*. 

Kxt^rnul  ann^rinr  thorarin  nerve. 
Acromio-ttiorucic  and  cophulic  veiaa. 


Ouia-  Side. 
Braolual  plcxua. 


fnnfT  Side. 
Axillary  ygid. 


Behind, 

Firat  interotwtal  epaco  and  intercostal  muacla 
First  serration  of  Serratus  inagnue. 
Posterior  thorftcic  nerve. 

The  second  portion  of  the  axillary  artery  liea  behind  the  Pectoralis  minor.  It 
is  covered  ('«  front  hy  the  Pectoralis  major  and  minor  muscles;  behind  it  is  sep- 
arated from  the  Suhaoipularia  hy  a  cellular  interval ;  on  the  inner  »itif  is  the  axil- 
lary vein.  The  brachial  plexus  of  nerves  surrounds  the  artery,  and  separates  it 
from  direct  contact  with  the  vein  and  adjacent  muscles. 

Relations  of  the  Second  Portion  of  the  Axillary  Artery. 

/«  Prfmt. 
Pectoralis  iimjor  and  minor. 


Outer  Side. 
Outer  curd  of  plexus. 


Tnnrr  Sid^, 
Axilltiry  vein. 
Inner  cord  tif  plexiu. 


Bfhind. 

.SubscQpularitt. 
Posterior  uord  of  plusus. 
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The  third  portion  of  the  axillary  artery  lies  below  the  Pectoralis  minor.  It  is 
in  relation  in  front  with  the  lower  part  of  the  Pectoralis  major  above,  being  cov- 
ere^l  only  by  the  integument  and  fascia  below,  where  it  is  crosseil  by  the  inner  liead 
of  the  median  nerve;  behind^  with  the  lower  part  of  the  Suhscapularis  and  the  ten- 
dons of  the  Latissimus  dorei  and  Teres  major ;  on  its  ontt'r  side^  with  the  Coraco- 
brachialis:  on  its  inner  or  thoraeic  8i<le»  with  the  axillary  vein.  The  nerves  of  the 
brachial  plexus  bear  the  following;  relation  to  the  artery  in  this  part  of  its  course: 
on  the  outer  side  are  the  uietliHU  nerve  and  the  musuulo-cuianeous  for  a  nhort  dis- 
tance; on  the  tn7ter  mle,  the  ulnar,  the  internaU  and  lesser  intenial  cutaneous 
nerves;  and  behind^  the  musculo-spiral  and  circumflex,  the  latter  extending  only 
to  the  lower  border  of  the  Suhscapularia  muscle. 


RkLATEONS   of  the   ThIUD    PORTIOX   OF   THE   AxiLLARY    ArTERT. 

In  fSoni. 

Integument  and  fascia. 

Peetoralis  inaior. 

Inner  hnul  nf  median  nerve. 


Outer  Side. 
Coractvbrni!  h  i  al  id. 
Median  nerve. 
Musculo-cutancous  nerve. 


Inner  Side. 
Ulnar  nervr. 

Internal  ciicancons  norvea. 
Axillary  voina. 


Behind. 

Sub^tcaputaris. 

Tenddns  of  Lntissiinus  dorsi  and  Teres  mt^or. 

Mu:H:ul(K<i[iinil  und  circunillux  norves. 

Peouliaritiea. — The  axillary  artery,  in  about  one  case  out  of  every  ten,  gives  off  &  lar^^e 
branch,  which  forms  cither  one  of  the  arteries  of  the  forearm  or  a  laffre  murn^ulitr  trunk.  In  the 
first  tfct  of  cjises  this  artery  is  mo-it  fretiut-ntly  the  nuITnl  (I  in  33),  eonietiiues  the  ulnar  (I  in  "li), 
and  very  randy  Uie  intero's-serius  (I  in  atw'>).  In  the  second  »et  of  tjaHe>  the  trunk  ha»  lM?en  found 
to  jfive  origin  to  the  subscapular,  circumflex,  and  profunda  arteries  of  the  arm.  Sometime*  only 
one  of  the  circumflex  or  one  of  the  profunda  arteries  aro.*©  from  the  trunk.  In  thejie  caAes  the 
brachial  plexus  surrounded  the  trunk  ofUie  hranehct),  and  not  the  main  ve.sse1. 

Surerioal  Anatomy. — The  student,  havin;:  carefully  examined  the  relations  of  the  axillary 
artery  in  it?  vurioufi  parts;,  should  now  consider  in  what  t^ituiUion  comfiressinn  of  this  vessel  may 
be  mo«t  ea**ilj  effected,  and  the  beH  position  J'or  the  application  of  a  Hjiature  to  it  when  necensary. 

Ooxnpresslon  of  the  vessel  is  rcquire<l  in  the  removal  of  tumor?  or  in  amputation  of  tlie 
tipptr  part  of  the  arm;  and  the  only  situation  in  which  tliia  can  be  effectually  made  h  in  the 
lower  part  nf  it^  coun*e:  by.pre^.sini:  on  it  in  thiit  situation  from  within  outward  against  Uie 
jiumcrus  the  circulation  may  be  effwtually  arrested. 

The  application  of  aliffature  to  the  axillary  artery  may  be  required  in  coses  of 
aneurism  of  the  upper  part  of  the  brachial ;  and  thert!  are  only  two  Hidmtions  in  which  it  mn  Iw 
secured — viz.  in  the  first  and  in  the  third  ftarU  of  itd  course — for  the  axtUftry  artfrv  at  itft  central 
part  i«  so  deeply  i(eate<l,  and  at  the  same  time  .'io  closely  surrouniJed  with  larto  nervous  trunks, 
that  the  applicatiun  ofa  li;riiture  to  it  in  that  situation  would  1>e  atnio.«<t  impro^^ticable. 

In  the  third  part  of  its  course  the  operation  is  most  simple,  and  may  be  performed  in  the 
followinir  manner:  The  patient  bein^  placed  on  abed,  and  the  arm  Acparuted  from  the  side, 
with  the  hand  «u|)inated.  the  head  of  the  humerus  is  felt  for,  and  an  ineiMon  made  through  the 
integument  over  it  about  two  inches  in  Icncth,  a  little  nearer  to  the  anterior  than  the  po*iterior 
fold  of  the  axilla.  After  carefully  dij-sectin^  throuj^h  the  areolar  ti-tsue  and  fascia,  the  meiJian 
nerve  ami  axillarv  vein  arc  exposed  :  tlie  former  havin;j;  l>ccn  displaced  to  the  o«ti»r  and  the  lat- 
ter to  tlic  inner  side  of  the  arm.  the  cIIkiw  bcini;  at  rhe  same  time  bent,  so  a^  to  relax  the  struc- 
tures and  lacilitate  their  reparation,  the  li;:aturc  may  l>e  passed  round  the  artery  tVom  the  ulnar 
to  the  railial  siile.  Tliis  portion  of  the  Hrt»'ry  is  occasionally  crossed  by  a  mu*icular  slip  derivi'd 
from  tlie  LatiK.siums  dorsi,  which  may  nii^lmd  Uie  8ur;reon  4lurin;i!  an  operation.  Tiic  occasional 
existence  of  this  muscular  fasciculus  wa:«  sjioken  of  in  the  dcHcriptiou  of  tlie  uiusuleK  It  may 
easily  be  rcco^nixeil  by  tiie  transverse  dir«»ction  ftf  it**  fibres. 

The  first  portion  of  the  axillary  artery  may  be  lied  in  cases  of  aneurism  encroaching;  so 
far  upward  that  a  ligature  cannot  be  anplieit  in  the  lower  part  of  its  course.  Notwithstanding 
that  tliis  operation  hiLs  been  performed  in  some  few  co-ses,  and  with  success,  its  perrormance  is 
attended  with  much  diffirulty  and  danger.  The  student  will  remark  that  in  tins  situation  it 
would  be  uecessary  to  divide  a  thick  muscle,  und,  after  separating  the  costi>-cormroid  membrane, 
the  artery  would  be  exposed  at  the  bottom  of  a  more  or  leas  deep  »puce,  with  the  cephalic  and 
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axilliiry  voins  in  such  relation  with  it  as  must  render  tlie  application  of »  lipttnre  to  this  part  of 
tlic  veMM>l  pai-tiotiliirly  hiizunluus.  Under  such  cirouinstnuev^i  it  i^  an  cu^tior  and,  at  the  miiu* 
time,  more  jidvisablo  opcmtion  to  tie  the  .*iuholuvian  artery  in  the  third  purl  of  it*  wjurwe. 

fn  II  viv**^  of  wound  of  the  vessel  the  ifoueral  pnictii!*'  of  cutting  down  upon  and  tying  it  abore 
and  hi'hiw  the  woundH  jrftint  r'hould  !«;  adoptv-d  in  jiII  cu.>es. 

Collateral  Oiroulation  after  Lig^ature  of  the  Axillary  Artery. — If  the  artery  he 
tieii  iihovt'  tlie  origin  of  the  ncToniial  thoracic,  the  cnlhiifnil  firculfttion  will  be  curried  on  hy  the 
Kiuni.'  Iininehi's  its  alV^r  thr  liirattire  (»f  the  i«u)H:hLvi}in  ;  if  at  a  lower  point,  U'twren  the  acromial 
tliorarif:  and  8uhH.'apulai*  arli^rif?*,  the  latter  vew^el,  hy  its  free  ana»«toirio:4eM  wiih  the  otlier  fcap- 
ular  iirteries.  hranchrs  of  the  ^iih<-lavian,  will  het'Ome  the  ehief  a^ent  in  earryinj^  on  the  eircula- 
tion.  to  whii'h  the  lonjr  thonu-ic.  if  it  hf  briow  tin*  lipiturt'.  will  inaterinlly  contribute  l)V  its 
unastonios*'**  with  the  intercostal  and  intornnl  mammary  arteries.  If  the  imint  includtHl  in  the 
lipiture  Iw  below  thi'  itn;_'in  of  the  .sul*K<.'npulur  artery,  the  unaMtoinof*eH  are  leas  free.  The  chief 
u^eiitK  iu  r**(storin^  the  cinnilation  will  lie  the  posterior  circumflex  hy  it?*  unaHtomoses  with  the 
HUpnueapular  and  acromial  thoracic  and  with  the  fi^uperior  profunda,  and  the  communications 
betwceu  the  Mthvapular  and  superior  profunda,  which  will  he  afterward  nd'rrred  to  a*  |»i'rform- 
in^  th**  name  office  afti*r  li^niture  of  the  hrathiah  The  cases  in  whirh  the  ujteration  has  In'on 
performed  are  few  in  number,  and  no  puldislied  aiH'ount  of  dissection  of  the  collateral  circulation 
appcaru  to  exist. 


The  branches  of  the  axilhiry  artery  are 

I,         1  A  D    ^  i  Superior  Tlioracic. 
From  l«t  Fart  -    .   '       .1  rn, 

I  Acromial  lhoi*aoic. 

From  Sd  Part rCi"'^:^!""'''''- 
I  A  lur  1  uomcic. 


Fr&m  3d  Part 


(  Subscapular. 
\  Anterior  Ciron 


raflex. 
Posterior  Circumflex. 


The 

nratclv, 


superior  thoracic  in  a  small  artery  which  arises  from  the  axillarv  sep- 
or  by  a  common  trunk  with  the  acromial  thoracic.  Running  forward  ati'l 
inward  along  the  upper  border  of  the  Pectondis  minor,  it  passes  between  it  and 
the  Pectondis  major  to  the  side  of  the  chest.  It  supplies  these  muscles  and  llie 
parietes  of  the  thorax,  anastomosing  with  the  intoniul  mammary  and  intercostal 
arteries. 

Tlie  acromial  thoracic  is  a  short  trunk  which  arises  from  the  fore  part  of  the 
axillary  artery.  I^rojecting  forward  to  the  upper  border  of  the  Pectoralis  minor, 
it  divides  into  three  sets  of  branches — thoracic^  anumuaU  and  dfSf'emiing,  The 
thoraric  branches,  two  or  three  in  number,  are  distributed  to  the  Serratus  magniis 
and  Pectoral  muscles,  anastomosing  with  the  interco.stal  branches  of  the  internal 
miunmary.  The  at'rotiu'al  bninches  arc  directed  outward  toward  the  acromion,  sup- 
plyir^g  tiie  Deltoid  nuiscle,  and  anastomosing  on  the  surface  of  the  acromion  with 
the  suprascjipnlar  and  posterior  circumllex  arteries.  The  dencendhttf  branch  passes 
in  the  interspace  between  the  Pectoralis  major  and  Deltoid,  accompanying  the  cepha- 
lic vein  and  supplying  both  muscles. 

The  long  thoracic  passes  downward  and  inward  along  the  lower  border  of  the 
Pectoralis  minor  to  the  side  of  the  chest,  supplying  the  Serratus  magnus,  the  Pec- 
toral muscles,  ami  the  mammary  gland,  and  sending  brnnehcs  across  the  axilla  to 
the  axillary  glands  and  .subscapularis,  which  auastomose  with  the  internal  mammary 
and  intercostal  arteries. 

The  alar  thoracic  is  a  small  branch  which  supplies  the  glands  and  areolar  tissue 
of  the  axilla.  Its  place  is  frequently  supplied  by  branches  from  some  of  the  other 
thoracic  arteries. 

The  subscapular,  the  largest  branch  of  the  axillary  artery,  arises  opposite  the 
lower  border  of  the  Siibsra|mlaiis  muj-cle.  and  passes  downward  and  I'ackward 
along  its  lower  margin  to  the  inferior  angle  of  the  scapvda,  where  if  anastomoses 
with  the  |»0!*terior  scapular,  a  bmnch  of  the  irnn'sversalis  colli  from  the  thyroid  axis 
of  the  subclavian.  It  distributes  bntnches  to  the  muscles  in  its  neighborhuod,  and 
gives  off,  about  an  inch  and  a  half  fi*om  its  origin,  a  large  branch,  the  dortah's 
scttftulfv  [Fig,  3S7.  p.  551],  which  curves  round  the  inferii»r  border  of  the  scapula, 
leavinir  the  axilla  in  the  ii 


interspace  between  the  Teres  minor  above,  the  Teres  major 
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below,  and  the  long  head  of  the  Triceps  iu  front.  Three  branches  or  sets  of 
branches  arise  from  the  doi-salis  seapiihv:  \\ie  first  enters  Uie  subscapular  fossa 
bc!»ciith  the  Suhsejipularis,  which  it  supplies,  ana'itoraosing  with  the  posterior  tkraj)- 
ular  and  ^upnu'Jcapiilar  arteries;  the  ttecond,  the  trunk  of  the  artery  {iiontfilitt  nrft^t- 
tthf).  tuni.s  roiui"]  the  axilhiry  border  of  the  scjipula  and  ciitci-s!  th».'  infruspinous 
fossa,  whore  it  auiistouioses  with  the  suprascapular  and  p<»stcrior  scapiihir  arteries; 
and  a  thtftl  or  median  branch  is  coutinueil  along  iheaxillaiy  horder  «»f  the  scapula, 
hi^tween  the  Teres  major  and  minor,  and  at  the  dursa!  surface  of  lla*  inferior  ong-h* 
of  (lie  lione  anastomones  with  tlie  jwsterior  scapular. 

The  oircumflei  arteries  wintl  round  the  neck  of  the  humerus.     The  potttfrinr 
eircumjUx  (Fig.  Z^~).  the  larger  of  the  two,  arises  from  the  back  part  of  the  axillary 

KiG  3S8.       * 


The  Axillary  Artery  nnd  It*-  BmnelHw- 


opposite  the  lower  border  of  the  Subscapularis  muscle,  and.  pairing  backward  with 
tlie  circumflex  veins  and  nerve  thniutrli  tlie  <|uadmngular  t^pace  bounded  by  the 
Teres  major  and  minor,  the  scapular  head  of  the  Triceps,  and  the  humerus,  winds 
iTkund  tlie  neck  of  that  bone  and  is  distribute*!  to  the  Peltoid  muscle  and  shoulder- 
joint,  anastduiosinjr  wirh  tlie  anteri{fr  circumflex  and  acreuuial  thoracic  arteries  and 
with  the  su|H»ri(ir  profunda  branch  of  the  brachial  artery.  The  nnti'n'or  rirrumfivr 
l^igs.  387,  -^SS),  considerably  smaller  than  iho  precedinir.  arises  just  below  that 
vessel  from  the  outer  side  of  the  axillary  arter^'.  It  passes  horizontnlly  outward 
beneath  the  Coraco-brachiaJis  and  short  head  of  the  Biceps,  lying  upon  the  fore 
part  of  the  neck  of  the  humcnis.  and  on  reaching  the  bicipital  jSToove  gives  off  an 
ascending  branch  which  passes  upwiird  along  the  groove  to  s*upply  the  head  of  the 
bone  and  the  shoulder-joint.  The  trunk  of  the  vessel  is  then  continued  outward 
beneath  the  Deltoid,  which  it  supplies,  and  anastomoses  with  the  posterior  circuiu- 
flex  and  acromial  thoracic  arteries. 
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Brachial  Artbrt  (Fig.  389). 

The  Brachial  Artery  coiniuoucei«  at  the  tower  margin  uf  the  tt'ndoii  of  the 
Teres  major,  ami,  passin;;  tlown  the  inner  and  anterior  aspect  of  the  arm,  tenni- 

natcs  about  half  an  inch  helow  the 
bend  of  the  elbow,  where  it  dividea 
into  the  radiaf  and   uhmr  arteries. 

The  direction  of  this  vessel  is  mark- 
ed by  a  line  dniwn  from  the  outer  side 
of  the  axilbiry  sjuwx*  between  the  foM* 
of  the  axilla  [belter,  from  the  junction 
of  tiK'  anterior  atid  middle  thirds  of  the 
axillul  to  ji  piiiia  midwjiy  between  the 
condyles  **i'  the  liumeni!*  which  cor- 
responiis  to  the  depression  alon)^  the 
inner  border  of  the  Ooraco-brachiali* 
and  Biceps  muscles.  In  tlie  upper 
part  of  iti*  coui*!4e  the  artery  lies  inter- 
nal to  the  humerus,  hut  helow  it  is  in 
front  of  that  bone.  [It  very  frequently 
preseutji  a  high  bifuication — a  very  im- 
portant fact.    (t?ee  next  page.)] 

Relations. — This  arter\'  is  su|)er- 
ficial  throughout  its  entire  extent,  be- 
ing covered  in  front  by  the  integument, 
the  su|K»rticial  and  deep  fa^icia  ;  the  bi- 
cipital fascia  separates'  it  opposite  the 
elbow  from  the  median  basilic  vein; 
the  mediim  nerve  crosses  it  at  its  miil- 
dle.  Bthind,  it  is  8e|Miraled  from  the 
inner  side  of  the  humerus  ahove  hy 
the  long  and  inner  heads  of  the  Tri- 
ceps, the  inusculo-spiral  nerve  jind  su- 
perior profunda  artery  intervening,  and 
from  the  front  of  the  bone  below  by 
the  insertion  of  the  Coraco-brachiali* 
muscle  and  by  the  Brachinlis  Hnlicns. 
By  its  outer  skif  it  is  in  relation  with 
the  ctmmieneement  of  the  median  nerve 
and  tiie  Coraco-bnichialis  and  Biceps 
muscles,  which  slightly  overlap  the  ar- 
tery. By  its  imit^r  9ide  Us  ujiper  half 
JM  in  relation  with  the  internal  cutane- 
ous and  ulnar  nerves,  its  lower  half 
with  the  median  nerve.  The  basilic 
vein  lies  on  the  inner  side  of  the  ar- 
tery, but  is  separated  from  it  in  the 
It  is  accompanied  by  two  veme  coniites. 


TbeHo^L'Ml  AiiuUiuiy  uf  the  Bmchlul  Artery. 
lower  part  of  the  arm  hy  the  deep  fascia. 


which  lie  in  close  contact  with  the  artery,  being  connected  together  at  intervals  by 
short  trimsversc  communicating  branches. 
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Plan  of  the  Relations  of  the  Bkaculil  Artery. 

in  F^tmt. 

Int4*;r'inipnt  and  iajwiie. 

Bicipital  liLst'iu,  tut'Uiiin  boAilic  vein. 


Onfir  Sidf, 
Median  nerve  ^above). 
Cornctt-bracbialiii. 
Biceps. 


Median  nerve. 


Innrr  Shir. 

Inurnal  cutunectun  lind  uIqiu  nerve. 

Metiiim  nrrvi*  (lirlow). 
Biutilic  v»in. 


Behind. 

Muficuto>spiral  nerve. 
Superior  profumbi  iirlrry. 
Comeo-Krachinii**. 
Bntohialis  lintii'Us. 


Revo  of  thk  Eluow. 

At  the  bend  of  the  clhow  the  brachial  arterv  sinks  deeply  into  a  trian;;ular  inter- 
val, the  base  of  which  is  directed  upward  towunl  the  humerus,  and  the  iside^  of  which 
are  bounded  externally  by  the  Supinator  longus,  internally  by  the  Pronator  radii 
teres;  its  floor  is  formed  by  the  Bnichialis  antieus  and  Supinator  hrevis.  This 
Bpace  contains  the  brachial  artery  with  its  accompanying  veins,  the  nidial  and  ulnar 
arteries,  the  median  and  musculo-spiral  nerves,  and  the  tendon  of  tlie  Bicejts.  The 
bnicliial  artery  occupies  the  middle  line  of  this  space,  and  divider  opposite  the  neck 
of  the  radius  into  the  radial  and  ulnar  arteries;  it  is  covered  in  frmtt  by  the  integ- 
ument, the  superficial  fascia,  and  the  me«lian  basilic  vein,  the  vein  being  separated 
from  direct  contact  with  the  artery  by  the  bicipital  fascia ;  T^c/rjMt/,  it  lies  on  the  Bni- 
chialis antieus,  which  separates  it  from  the  elbow-joint.  The  median  nerve  lies  on 
the  inner  side  of  the  artery,  but  separated  from  it  below  by  an  interval  of  half  an 
incii  and  by  the  coronoi<l  head  of  the  Pronator  radii  teres.  The  tendon  of  the 
Biceps  lies  to  the  outer  side  of  the  sjmce,  and  the  musculu-spirul  nerve  still 
more  externally  lying  upon  the  Supinator  brevis  and  partly  concealed  by  the 
Supinator  longus. 

Peouliarities  of  the  Artery  as  regards  its  Course. — The  brachial  artery,  iiecnm* 
pauied  b^  the  median  nerve,  may  leave  the  inner  border  of  the  Biceps  and  deaeend  toward  the 
inner  condyle  of  the  bumeriiM,  wlir-n*  it  nstially  curves  round  a  prominence  of  bone,  to  which  it  is 
connected  by  a  Hbroua  Itand ;  it  then  inclines  outwnrtl,  l:teneatn  or  tlironj^h  the  ^iiljACarx^  of  the 
Pronator  teres  muscle,  to  the  bend  of  thcelttow.  The  variation  bearR  considerable  annloirv  with 
the  normal  coinlitiun  uftiie  artery  in  some  of  the  Ottmivora:  it  ha«  been  referred  to  above  in  the 
dcMTiptinn  of  tlie  buuPTUs  (p.  l!4i')- 

As  regards  its  Division. — Occasionally  the  artery  ift  divided  for  a  short  distanre  at  it« 
upper  part  inhi  twn  triink«f,  winch  are  united  alxjvc  and  Ijelow.  A  tiimilar  peculiarity  c»ccur8  in 
tm*  main  vessel  of  the  lower  limb. 

The  point  of  liifurcatitm  may  tie  a]>ove  or  below  the  iisiml  iioint.  the  former  condition  l"keing 
by  far  the  most  fre»(uent.  Out  of  4Hl  exauiiiiitliMMft  reconled  by  Mr.  Quain,  some  made  on  the 
right,  and  some  on  the  left  side  of  the  bmly,  in  ^S6  the  artery  bifurcated  in  it*  normal  position. 
In  I  caA*.'  only  wa:*  the  place  of  division  lower  than  u-^uult  l>ein^  two  or  three  inehc)'  Ijelow  the 
elbow-joint.  *'  In  V4  cji-ses  out  of  4S],  or  about  1  in  5},  there  were  two  arteries  instead  of  une  in 
0Oi»<'  pJirt  or  in  the  whole  of  the  arm."' 

There  np|M'ar.s,  however,  K*  be  no  enrrefpondence  between  the  arteries  of  the  two  rtmi«  with 
resjiect  to  tiieir  irrejrular  division,  for  in  ()1  b(Hiio8  it  occurred  on  one  *ide  only  in  43  -.  on  Itoth 
udet<  in  diflercnt  po«itionH  in  13  ;  on  both  siclet*  in  the  same  |>*tKiti((n  in  5. 

The  point  of  bifurcntion  tJtkes  plare  at  dilt'erent  partH  of  the  ann,  beini;  lUORt  frei^uent  in  the 
upper  part,  less  so  in  the  lower  part,  and  least  po  In  the  middle,  tlie  most  u<iual  point  for  the 
application  of  a  lijjikture;  under  any  of  thejte  ciri'unmtance.s  two  larjire  arterie«  would  be  found  in 
the  arm  instead  of  one.  The  most  frw|uent  (in  three  tuit  of  four)  of  these  peculiarities  ic  the  hijih 
division  of  the  nidial.  That  artery  olYen  arises  from  the  inner  Ride  of  the  bra^-hial  and  rung 
parallel  with  the  main  trunk  to  the  elbow,  where  it  crosses  it,  lyinc  lienealh  the  fascia;  or  it 
may  perforaU-  the  HuKia  and  pa«*  over  the  artery  immediately  beneath  the  integument. 

The  ulnar  sometimcH  arises  from  the  brachial  high  up,  and  then  occasionaily  leaves  that  ve»- 
«el  at  the  lower  part  of  the  arm  and  descends  toward  the  inner  ooitdyle.     In  the  forearm  it  gen< 
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«ra11j  1iv8  beneath  the  deep  fascia,  superficial  to  the  Flexor  muscles,  occasionally  between  the 
int»*jftinit!!!it  and  deep  fasciiL,  and  vory  rarely  Wncuth  thi>  Flexor  inusole*. 

Tlio  inu?ros8W)us  art4^ry  som(^tiraPs  arisc.^  frfim  tho  upper  part  of  the  brachial  or  axitlary :  as 
it  [(ii.s8^s  down  the  arm  it  Uea  buhind  the  niiuu  truuk,  and  at  the  bend  of  the  elbow  regains  its 
UMual  ptwition. 

In  some  cascw  of  hi^h  division  of  the  radial  the  rcmnininp  trunk  (ulnar  interocscoui*)  ot'^'JiHion- 
allv  piu^se.*,  together  with  the  metiian  ni-rvc,  along  (ho  inner  mui'^in  of  the  arm  to  thv  inner  con- 
dyle, and  then,  pa.*sing  from  within  outward,  l>cueiith  or  through  the  Pronator  ten**,  nrgains  it« 
usual  pOf'ition  at  the  hi'ml  (^^  thtr  elbow. 

Occasionally  tlie  two  iirierius  repreHentiD;;  the  brachial  are  connected  at  the  bend  of  the  elbow 
by  a  short  tranHverae  branch,  and  are  even  sometimes  reunited. 

fH)inetime8  long  slender  vessels,  vaxa  ahmantitt^  connect  the  brachial  or  axillary  arteries  with 
one  of  the  urteric^  of  the  for«-'arni  or  a  branch  from  thein.     These  vessels  usually  join  the  radial. 

Varieties  in  Muscular  Relations.' — The  hraohial  artery  is  oorasiitnally  conceahKi,  in 
Aonie  nait  of  itit  eourrtc,  by  tuu^tcular  or  tenilinous  slipH  dLrived  from  the  Coraco-brachialiti,  Biceps^ 
BrtioliiuUs  anticui*,  and  rronntor  nulii  tcre»<  niusoleit. 

Surgrical  Anatomy. — Compression  of  the  brachial  artery  is  required  in  ca^es  of  amputUr 
tidn  and  stmic  other  o|)eratiimg  iu  tlio  arm  and  forearm  ;'and  it  will  Iw  observed  that  it  may  bo 
eflccied  in  alnio»t  imy  imrt  of  the  course  of  the  artery.  If  jin'Miure  is  made  in  the  upper  part  of 
the  limb,  it  Nhould  be  directed  from  within  outward  ;  and  if  in  the  lower  part,  from  before  back* 
war<l,  as  the  artery  lies  on  the  inner  side  of  the  humerus  above  and  in  front  uf  it  below.  The 
most  favorable  situalion  is  near  the  insertion  of  the  Corat'O-hrHrhialia. 

The  application  of  a  ligature  to  the  brachial  artcrv  may  he  required  in  cases  of  wound  of  the 
Yes?H>l  and  in  some  cast's  of  wound  of  the  |>ulmar  arc)i.  It  i»  alt<u  sometimes  ni^cessary  in  coses 
of  aneurism  of  the  bruchial,  the  radial,  ulnar,  or  interosseous  arteries.  The  arterjk'  may  be 
secured  in'any  part  of  its  course.  The  chief  guides  in  di;termining  its  position  are  the  surface- 
markings  produoe<l  by  the  inner  margin  of  the  Ooraco-brachinlis  and  Bleeps,  the  known  course 
of  the  vessel,  and  it*  pulsation,  which  should  be  carefully  felt  for  bcfor**  any  operation  is  per- 
formed, as  the  vessel  occ4isionnllv  deviates  from  its  usual  position  in  the  arm.  In  whalever  rft- 
uatiun  ihc  operation  is  performea,  great  can;  is  necessary,  on  account  of  the  extreme  tliiniiess  of 
the  parts  covering  the  artery  and  the  intimate  connection  which  the  vessel  ha.-*  throughout  its 
whole  course  with  important  nerves  and  veins.  Sometimes  a  thin  layer  of  muscular  fibre  is  met 
with  concealing  the  artery ;  if  ^iuch  is  the  ease,  it  must  be  cut  across  in  order  ti.i  expt»se  the  vessel. 

In  the  upper  third  of  the  arm  thn  art*'ry  may  Vte  exjiosed  in  the  following  manner: 
The  patient  Iwiing  placeil  horizontiilly  upon  a  table,  the  afTrcted  limb  shoulil  be  raisetl  from  the 
.«ide  and  the  hand  snpinated.  An  incision  alK)ut  two  inches  in  length  should  be  made  on  the 
ulnar  side  uf  the  Coraco-brachiulis  muscle,  and  the  bubjacent  fascia  cautiouslv-  divided,  so  us  to 
a\uid  wounding  the  internal  cutaneous  nerve  or  basilic  vein,  which  sometimes  runs  on  ttie  nur- 
bce  of  the  artery  as  high  as  the  axilla.  The  fascia  having  been  divided,  it  should  be  remembered 
thul  the  ulnar  and  internal  cutaneous  nerves  He  on  the  inner  side  of  the  artery,  the  median  on 
till'  outer  side,  the  Iatt*'r  nerve  being  o*\'4isionallv  superficial  to  the  artery  in  this  situation,  and 
that  the  vena}  eomitea  are  also  in  relation  with  tfie  vessel,  one  on  either  side.  These  being  c*ro- 
fullv  se])amted,  the  aneurism -needle  should  be  passed  round  the  artery  from  the  ulnar  to  the 
radiul  side. 

If  two  arteries  are  present  in  the  arm  in  consequence  of  a  high  division,  they  arc  usually 
placed  side  by  side;  ami  if  they  are  expost^l  in  an  operation,  the  surgeon  should  endeavor  to 
ascertain,  by  alternately  pressing  on  earn  vessel,  which  of  the  two  communicates  with  the  Wuund 
or  aneurism,  when  a  ligature  may  be  applie*l  accordingly  ;  or  if  pulsation  or  hemorrhai:e  e^-oscs 
only  when  lM>th  vessels  are  compressed.  lK)th  vessels  may  l>e  tie<l.  as  it  may  be  concluded  that 
the  two  cummuuicato  al>ove  the  seat  of  disea.«e  or  are  reunitinJ. 

It  should  alwi  be  remembereil  that  two  arteries  may  be  pres4'nt  in  the  arm  in  a  case  of 
high  division,  and  that  one  of  these  may  be  found  along  the  inner  intermuscular  septum,  in  a 
line  toward  the  inner  condyle  of  the  humerus  or  in  the  usual  iKwition  of  the  braehiaU  fmt  deeply 
placed  beneath  the  common  trunk:  a  knowledge  of  these  taits  will  suggest  the  lirei'iiutJons 
necessary  in  every  case  and  indicate  the  measures  to  l>e  adopte«l  when  anomalies  are  met  wiiii. 

In  the  middle  of  the  arm  the  brachial  artery  may  beexpos-eii  liy  making  an  incision  along 
the  inner  margin  of  tlic  Bii-eps  muscle.  The  forearm  bcini:  bent  so  as  to  relax  the  muttcle.  it 
should  be  drawn  sliv'htly  aj^ide.  and.  the  fascia  l>eing  can'fully  divided,  the  me^liau  nerve  will  l»e 
exposed  Ivinu  upon  the  artery  (■♦fmielimc;*  beneath) ;  this  l>eing  drawn  inward  and  the  muscle  out- 
ward, the  artery  should  be  separated  from  its  accompanying  veins  and  secured.  In  this  situation 
tile  inferior  profunda  may  be  mistaken  for  the  main  trunk,  esptvially  if  enlanrcd,  from  the  col- 
lateral circulation  havinir  Vteeome  established  ;  this  may  Iw  avoidetl  by  directing  the  incision 
exlernally  toward  the  Biceps,  rather  than  inwanl  or  Iiaekward  trnvanl  Uie  Tric*'ps. 

The  lower  part  of  the  brachial  artery  is  of  extn-nu'  ii)t4>rest  in  a  surgical  pi:iint  of 
view,  on  account  of  the  relation  which  it  bears  to  the  veins  most  cnmnjonly  opeuetl  in  veneseetiitn. 
Of  these  vessels,  the  median  Ittvsilic  is  the  larj;e>it  and  most  jintminent,  nnd  i-o!is*»rpien(lv  the  one 
usually  selected  for  the  o|ieriiiirm.  It  should  be  remembered  that  ihU  vein  runs  parallel  with 
the  brachial  artery,  from  which  it  is  separated  by  the  bicipital  fascia,  and  that  care  should  lie 
taken  in  opening  the  vein  not  to  carry  the  incision  too  deeply,  so  us  to  endanger  (he  ortery. 

*See  Strut  hens's  Aimlomieat  and  PhyxiotoffiotU  CMunTtttionn. 
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Ck>n&teral  Circulation. — After  the  application  of  ft  lifintiire  to  the  brachial  artery  in  the 
upfwr  third  of  the  arm,  th<?  circulation  is  carried  on  bv  bnincheH  from  the  oireumncx  ami  Mih> 
scapular  artcri*^H,  iin:w«tuinoKin;r  with  am:en<lin^  hraneiies  from  the  »(U|>erior  profunda.  If  the 
bnichial  is  tind  hrfnw  the  orijrin  of  the  profunda  arteries,  the  i^ironlntion  i*  maintained  by  the 
brancho:*  of  the  prnfundic  anasUtmoMinj:  with  the  r**eurrent  nidint,  ulnar,  and  intpro««eouK  iirte- 
ri*>s.     In  two  cjirtCH  descrilM!d  by  Mr.  South.'  in  which  the  bniehial  arterv  had  l»een  tied  Hiinietinie 

Jpreviou^nly.  in  one  "a  Ion;;  portion  of  the  artery  had  been  obliterateil,  and  set?*  of  ve^scU  arc 
[esecndiii;^  im  either  side  from  al>ove  the  obliteration^  to  l>e  received  into  othiTs,  which  oftend 
in  ft  simitar  manner  frnm  lieluw  it.  in  the  other  the  o[>oratiun  !(>  lei^s  cxteni^ive,  and  a  Kindle 
curved  artery  al»out  as  biy  a^  u  crow-quill  pajwes  from  the  upper  to  the  lower  open  part  of  the 
artery." 

The  bninches  of  the  brachial  artery  are  the 
Superior  Profunda. 


Nulrit'Ut  Artery. 


Muscular. 


Inferior  Profunda. 
Arixstoiuoiiea  magna. 


The  superior  profunda  arises  from  the  inner  and  hack  part  nf  the  brachial, 
jtiHt  below  the  lower  border  of  the  Teres  major,  and  passes  backward  to  the  inter- 
val between  the  outer  and  inner  heads  of  U»e  Trieeps  muscle,  accompanied  l»y  the 
musculo-spiral  nerve;  it  winds  round  the  back  p;irl  of  the  shaft  of  the  humerus  in 
the  spiral  groove  between  the  Triceps  and  the  bone,  pierces  the  external  intennu*- 
cular  septum,  and  <le8cends  to  the  space  between  the  Brachialis  anticus  and  Supina- 
tor longus.  where  it  anaatoraases  with  the  recurrent  branch  of  the  nidial  arterv.  It 
supplies  the  Deltoid,  roraco-brachialis,  and  Triceps  muscles.  Near  its  commence- 
ment it  sends  off  a  branch  which  jwisses  upward  between  the  external  and  long 
heads  of  the  Triceps  muscle  to  anastomose  with  the  posterior  circumflex  ;  and 
whilst  in  the  groove  between  the  Triceps  and  the  bone  it  gives  off  the  posterior 
articular  artery^  wliich  descends  perpenuicularly  between  the  Triceps  and  the  hone» 
acc«m[mnied  by  the  nerve  to  the  Amioneus  muscle,  to  the  back  part  of  the  elbow- 
joint,  where  it  anastoraoses  with  the  interosseous  recurrent  branch,  and  on  the  inner 
sidi*  of  the  ann  with  the  posteriur  ulnar  recurrent  and  with  the  ana^tomotica  magna 
and  inferior  jirofunda  (Fig.  Si^"!). 

The  nutrient  artery  of  the  shaft  of  the  humenis  arises  from  the  brachial  about 
the  middle  of  tlic  arm.  Passing  downward,  it  enters  the  nutrient  caual  of  that  bone 
near  the  insfcrtion  of  the  Corae<>-bra(*hiaUs  mu.**cle. 

The  inferior  profunda,  of  aniall  size,  arises  from  the  brachial  a  little  below  the 
middle  of  the  una ;  piercing  the  internal  intennuscular  septum,  it  descends  on  the 
surface  of  the  inner  head  of  the  Triceps  muscle  to  the  .space  bctwwn  the  inner  con- 
dyle and  olecranon,  accompanied  by  the  ulnar  nerve,  and  lermiimte^  by  anastomos- 
ing with  the  posterior  ulnar  recuiTent  and  anastomotica  magna.  It  also  supplies  a 
branch  to  the  front  of  the  internal  condyle,  which  anastomoses  with  the  anterior 
ulnar  recuiTcnt. 

The  anastomotica  magna  arises  from  the  bnichial  about  two  inches  above  the 
elbow-juint.  It  pjisses  transversely  inward  upon  the  Drachialis  anticus.  and,  piercing 
the  internal  intermuscular  septum,  winds  round  the  back  piirt  of  the  huinerus  between 
the  Triceps  and  tlie  bone,  forming  an  arch  above  the  olecranon  fossa  by  its  junction 
with  the  posterior  articular  branch  of  the  .superior  profunda.  As  this  vessel  lies 
on  the  Brachialis  anticus,  branches  ascend  to  join  the  inferior  profunda,  and 
some  descend  in  front  of  the  inner  condyle  to  anastomose  with  the  anterior  ulnar 
recurrent.  Behind  the  internal  condyle  an  offset  is  given  off  which  anastomoses 
with  the  inferior  profunda  and  posterior  idnar  n^urrent  arteries  and  supplies  the 
Tricep:?. 

The  muscular  are  three  or  four  large  bmnches  which  are  distributed  to  the 
muscles  in  the  coui-se  of  the  artery.  They  supply  the  Coraco-brachialis.  Biceps, 
and  Brachialis  anticus  nmscles. 

'  Oif/fi/Vit  Suyf/en/,  vol.  ii,  p.  254.  See  nlso  White')*  engmvirnj,  relerr&l  to  by  Mr.  Sf.uth,  of  Ihe 
anostoiiMtsin;:  bninches  after  ligiUiire  of  the  bnu'liiiil,  in  White's  <h»^  iu  Surgay.  porta  nli«>  jrlvcs  ti 
case  (with  dmwings)  of  the  circulation  ut\er  ligature  of  both  brachial  and  nuiini  { AUataioni  Pulo- 
loj^ieke  dritt  Arterif). 

3(i 
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The  Anastomosis  around  the  Elbow-jomt  (Fig.  392,  p.  568). — The  vessels 
engaged  in  this  anii.«tomosis  may  he  convenifntly  Wiviiled  into  ihose  situated  in  front 
ana  bfhitul  tlie  iiitoriiiil  and  rxtmial  condyles.  The  hranche.s  ana.«toniosing  in  front 
of  the  inlenial  rondyle  arc  the  aiiastuniotica  niaijna,  iht*  anterior  ulnar  reeun*ent.  and 
the  anterior  tenninal  hninch  of  the  inferior  profunda.  Those  hrhind  the  internal 
condyle  are  the  aniu^tomotica  n»a^n:t,  the  posterior  ulnar  reeurrt-nt.  and  the  poste- 
rior tennitial  branch  of  the  inferior  profunda.  The  hranehes  anastomosing  in  front 
of  tlie  external  condyle  are  tlie  radial  recurrent  and  the  termination  of  the  superior 
profunda.  Those  behind  the  external  condyle  (perhajw  more  properly  described  as 
being  situated  betwi'en  the  external  condyle  and  the  olwranon) are  tlie  anastomotiea 
magna,  the  interosseous  recurrent,  and  the  posterior  articular  branch  of  the  supenor 
profunda.  There  is  also  a  large  arch  of  ana.stomnsis  above  the  olecranon  fonued  bv 
the  inlerosstH>us  recurrent  joining  with  the  unastomotica-  magna  and  posterior  ulnar 
recurrent  (Fig.  392). 

From  this  description  it  will  be  observed  that  the  anastomotica  mngna  is  the 
vessel  most  engaged,  the  only  part  of  tlie  anastomosis  in  which  it  is  not  employed 
being  that  in  front  of  the  external  equdylo. 


Radial.  Arteby. 

The  Kadial  Artery  appears,  fnuu  its  direction,  to  be  tlie  continuation  of  the 
brachiaU  but  in  size  it  is  smaller  than  the  ulnar.  It  commences  at  the  bifurcation 
of  the  bnichiab  ju.st  below  the  bend  of  the  elbow,  and  passes  along  the  nidial  side 
of  tlie  forearm  to  the  wrist;  it  then  winds  l>ackward.  round  the  outer  side  of  the 
carpus,  beneath  the  extensor  tendons  of  the  thumb,  and  finally  passes  forwarrL, 
betweeji  the  two  heads  of  f!ie  first  Dorsal  interosseous  muscle,  into  the  jiabn  of  the 
hand,  where  it  crosses  the  metacarpal  bones  to  the  ulnar  border  of  tlie  hand  to 
fonu  the  deep  palmar  arch.  At  its  termination  it  inosculates  with  the  deep 
branch  of  the  ulnar  artery.  The  relations  of  this  vessel  may  thus  be  conve- 
niently divided  into  three  parts  —  viz.  in  the  forearm,  at  the  back  of  the  wrist, 
and   in   the  hand. 

Kklations. — In  the  forearpn  this  vessel  extends  from  opjwsite  the  neck  of  the 
radius  to  the  fiire  part  of  the  styloid  process,  being  placed  to  tlie  inner  side  of  the 
sliaft  of  the  bone  above,  and  in  front  of  it  below.  It  is  superficial  throughout  its 
entire  extent,  being  covered  by  the  integument^  the  superficial  and  deep  fasciw, 
and  slightly  overlapped  above  W  the  Supinator  longus.  In  its  course  ilownward 
it  lies  ujH>n  the  tendon  of  the  Biceps,  the  Supinator  brevis.  the  r:i<lial  origin  of 
the  Flexor  subliinis  digitoi-um.  the  Pronator  radii  teres,  the  Flexor  longus  |)oIlicis, 
the  Pronator  (|uadnilus,  and  the  lower  extremity  of  the  radius.  In  the  upper  third 
of  its  course  it  lies  !)erween  the  Supinator  longus  and  the  Pronator  radii  teres;  in 
in  its  lower  two-thirds,  between  the  tendons  of  the  Supinator  longus  and  the  Flexor 
carpi  nidialis.  The  radial  nerve  lies  along  the  outer  side  of  the  artery  in  the  mid- 
dle third  of  its  course,  and  some  filaments  of  the  nmsculo-cutane«)us  nerve,  after 
piercing  the  deep  fascia,  run  along  the  lower  part  of  the  artery  as  it  winds  annind 
the  wrist.     The  vesH-l  is  accompanied  by  vena*  comites  throughout  its  whole  course. 

fAn  easy  rule  by  wliich  t(>  remember  the  relations  of  the  arteries  and  nerves  of  the 
brearm  and  leg  is  this ;  The  radial  nerve  lies  to  the  radial  mie  of  the  radial  artery  : 
the  ulnar  nrrve  lies  to  the  ulnar  side  of  the  ulnar  arteri/ :  the  tibial  nenrs  (anterior 
imd  posterior)  lie  to  the  fiftu la r  tdde  of  the  tr'faal  artrries — i.  e.  reverse  the  extrem- 
ity (if  this  cxiiresv^ion  be  allowable),  and  tlie  rule  is  reversed.  In  tlie  lower  part 
of  the  anterior  tibial  and  the  extreme  ujiper  [lurt  of  the  {M>sterior  tibial  the  rule  is 
not  reversed.] 
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Plan  or  thk  Rklations  of  the  Radial  Artkry  in  the  Forearm. 

In  Front. 

Interment,  au[K*rfioial  and  deep  fowim. 
Supinator  longus. 


Inner  Sidr, 
Pronator  radii  teres. 
Flexor  carpi  nuliali«. 


Outer  .^rfA 
Supinator  lun^fu^. 
Radial  nerve  (middle  third). 


Behitift. 
Tendon  of  Uic^ps. 
t*upinat<ir  brevis. 
Flexor  ^ubliniiff  di^torum. 
Pronator  radii  t*;re«. 
Flexor  longuf*  poUici*. 
Pronator  quodratus. 
Radius. 

At  the  wrist,  as  it  winds  around  the  outer  side  of  the  carpus  frr.in  the  styloid 
process  Ut  tlif  first  interosseous  spiu-e,  it  lies  upon  the  external  lateral  ligament 
and  then  ujkmi  the  ficaphoid  bone  and  trapezium,  being  covered  bv  the  extensor 
tendons  of  the  thumb,  subcutaneous  veins,  some  filaments  of  the  radial  nerve,  and 
the  integument.  It  is  accompanied  by  two  veins  and  a  filament  of  the  musculo- 
cutJinenu.-i  norve. 

In  the  hand  it  passes  from  the  upper  end  of  the  first  interosseous  space,  between 
the  lieads  id'  the  Abductor  indicis  or  first  Dorsal  interosseous  muscle,  transvpreely 
across  the  pahii  to  the  base  of  the  metacirptil  bone  of  the  little  finger,  where  it 
inoscuhites  with  the  communicating  brancli  from  the  uhmr  artery,  forming  the  t/rtp 

fmlmar  arch.  It  lies  upon  the  carpal  extremities  of  the  racta<Tarpal  honcjs  and  the 
nterossei  muscles,  being  covered  by  the  flexor  tendons  of  the  fingers,  the  Lumbri- 
cales,  the  Opponens  and  Flexor  brevis  minimi  digiti.  and  the  Flexor  brevis  jiollicis. 
Alongside  of  it  is  the  deep  branch  of  the  ulnar  nerve,  but  running  in  the  opposite 
direction  ;  that  is  to  say,  from  within  outward. 

Peouliaritios. — The  oripin  of  the  radial  artery,  aomnlinff  to  Qninn,  ia,  in  nearly  one  ewe  in 
eijcrht,  higher  than  u-^ual.  more  frequently  ariMnjr  from  the  axillary  op  uppi>r  part  nf  thf  hra<'hi:il 
than  from  the  luwer  p.irt  of  this  vefsel.  The  vtiriations  in  the  po*)ition  of  thid  vPMel  in  the  mm 
and  at  th'-*  l>end  of  the  ellK)W  liuve  Ix-'en  already  mentioned.  In  the  forearm  it  deviates  lens  fr»v 
qufntly  from  iu*  positiun  thun  the  ulnar.  It  has  been  found  Ijpinjt;  over  the  HiKcia.  insteiid  of 
t^tenfath  it.  It  hivs  hImj  been  olwer^ed  on  the  surface  of  the  Supinator  ]oui;us.  in*t»'a«i  uf  :ilonit 
\\A  inner  border:  and  in  turning  round  the  wriflt  it  ha:*  been  netn  lying  over  instead  of  beneath 
tlie  extensior  ten<lonH. 

Surgical  Anatomy. — The  operation  of  tyinjs  the  radial  artery  ia  required  in  cases  of 
wounds  either  of  its  trunk  or  in  some  of  it*  branehet*  or  for  aneurism  :  ami  it  will  Iw  obaerved 
that  the  voscel  may  be  exposed  in  any  |Mirt  of  its  course  through  the  fortTirm  without  tlie  division 
of  any  mu«i*ulur  fibred.  The  operation  in  the  middle  or  inferior  third  of  the  forearm  is  easily 
performed  ;  but  in  the  upper  tnird.  near  the  elhovr,  it  is  attendeil  with  some  difficulty,  from  the 
greater  depth  of  the  vessel  and  from  \K»  being  ovorlttpi>ed  by  the  Supinator  lonjrus  mn«<.^le. 

To  tie  the  artery  in  the  upper  third,  an  incision  three  inches  in  length  should  be  made  through 
the  integument  in  a  line  drawn  from  the  centre  of  the  bend  of  the  elbow  to  the  front  'jf  the 
styloid  prtK'esj*  of  the  radius,  aroidin^  the  bram^heH  of  the  median  vein  ;  the  fa«oia  of  the  arm 
living  divided  and  the  Supinator  lonpru*  drawn  a  little  outword,  the  artery  will  Ix?  expo*wl.  The 
reODB  comit*'«  should  lie  carefully  (teparated  from  the  vowel  and  the  ligature  pa»Hed  from  th« 
radial  to  the  ulnar  sidn. 

Ill  the  middle  third  of  the  forearm  the  artery  ma3'  be  exposed  by  makinir  an  incision  of  simi- 
lar length  on  the  inner  margin  of  the  Supinator  longu8.  In  this  i<ituation  the  radial  nerve  lies 
in  close  relation  with  the  outer  side  of  the  artery,  and  should,  as  well  as  the  veins,  be  earefuUy 
avoided. 

In  the  lower  third  the  artory  is  eai«ily  Re«'uriKl  by  dividing:  the  int<'j:ument  and  fo^wia  in  the 
inter\'ul  lietween  the  tcndonv  of  the  Supinator  longuti  and  Flexor  carpi  railiali^  muscles. 

The  branches  of  the  radial  artery  may  be  divided  into  three  groups,  correspond- 
ing with  the  three  regioiiB  in  which  the  vessel  is  Bitnated: 
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In  thf 
Forearm. 


Radial  Recurrent. 
Muscular. 
SuperficialiH  volae. 
Anterior  Carpal. 


Wn'nt 


'  posterior  Caqtal. 
Metacarpal. 

Dorsales  poUicia. 
Dorsalis  iudicis. 


iPrineeps  pnlliuis. 
Ratiialis  indicia. 
I'enoratirig. 
Interosseous. 

The  radial  recurrent  is  given  off  immediately  below  tbe  elbow.  It  H.seends 
between  tbe  branches  of  the  nmsculo-spinil  nerve  lying  on  the  Supinator  brevis. 
and  then  between  tbe  Supinator  longus  and  Bnichialis  anticus.  supplying  these  inus- 
cle.s  and  tbe  elbow-joint  and  anastomosing  with  the  tenuinal  branrhe.-*  of  tbe  .su[>erior 
profunda. 

Tbe  znuBCular  branches  are  distributed  to  the  musrles  on  the  radial  sitle  of  the 
foreann. 

Tbe  euperficialis  volae  arises  from  the  radial  artery  just  where  this  vessel  is  about 
to  wind  round  ilic  wrist.  Running  forward,  it  passes  between  tbe  muscles  of  the 
thumb,  which  it  supplies,  and  sometimes  anastomoses  with  the  tcmiintitjon  of  the 
ulnar  artery,  completing  the  superficial  palmar  arch.  This  vessel  varies  considerably 
in  size;  usually  it  is  very  snialK  and  tenninatos  in  tbe  muscles  of  tbe  thumb ;  H)iue- 
times  it  is  a.t  lar;re  as  tbe  continuation  of  tbe  radial. 

Tbe  carpal  branches  supply  the  joints  of  tbe  wrist.  The  mitrn'or  rnrpal  is  a 
small  vess(*l  which  ariww  fnun  tbe  radial  artery  near  t!»e  lower  lionler  of  the  Pnma- 
tor  ipnidnitus,  and.  running  inward  in  front  of  the  radius,  jinastonioses  with  the 
anterior  carpal  branch  of  the  ulnar  artcrv.  From  the  arch  tbus  formed  branches 
descend  to  supply  tbe  articulatioi»s  of  the  wrist. 

The  posterior  carpal  is  a  small  vessel  which  arises  from  the  radial  artery  beneath 
the  extensor  tendons  of  the  thumb;  crossing  the  carpus  transvei*scly  to  the  inner 
border  of  the  hand,  it  anastomoses  with  the  |M>Hterior  carpal  bnincb  of  the  ulnar, 
forming  the  [josterior  carpal  arch.  From  this  arch  are  given  off  descending  branches 
— tbe  dorsai  interoHneouJ*  arteries  for  tbe  third  nnd  fourth  interosseous  space,  wbicb 
anastomose  with  the  posterior  perforating  brandies  from  tbe  deep  palmar  arch,  and 
ascending  bninche^  to  anastomose  with  tbe  tennination  of  tbe  anterior  interosseous 
artery. 

Tbe  metacarpal  (first  dorsal  interosseous  branch)  m-ises  beneath  the  exten- 
sor tendons  of  the  thumb,  sonu'times  with  the  posterior  carpal  artery' ;  running 
forward  on  the  second  dorsal  interosseous  muscle,  it  communicatees  behind  with 
the  corresponding  perforating  branch  of  tbe  deep  palmar  arch,  and  in  front  inos- 
eulntes  with  the  digit4vl  branch  of  the  superficial  palmar  arch,  and,  dividing  into 
two  dornKil  difjital  branches,  supplies  the  adjoining  sides  of  tbe  index  nnd  middle 
fingers. 

The  dorsales  poUicis  are  two  small  vessels  which  run  along  the  sides  of  the 
doi*sal  aspect  of  tbe  thumb.  They  arise  seitarately,  or  occasionally  by  a  common 
trunk   near  the  has**  of  tbe  first  metacar]»al  bone. 

The  dorsalis  indicis,  also  a  small  branch,  runs  nlong  the  radial  sides  vf  the 
back  of  the  index  finger,  sending  a  few  bninches  to  tbe  Abductor  indicis. 

The  prinoeiJS  poUicis  arises  from  the  radiid  just  as  it  turns  inward  to  tbe  deep 
part  of  the  hand;  it  descends  between  tbe  Abductor  indicis  and  Flexor  brevis  pol- 
licis.  then  between  the  Adductor  and  Flexor  brevis  poUicis,  along  tbe  ulnar  side 
of  the  metacarpal  bone  of  the  thumb,  to  the  base  of  the  first  phalanx,  where  it 
divides  into  two  branches,  which  run  along  the  sides  of  the  palmar  aspect  of  the 
thumb  and  form  an  aix-h  on  tbe  under  surface  of  the  last  phalanx,  from  which 
branches  are  distributed  to  the  integument  and  pulp  uf  the  thumb. 

The  radialis  indicia  arises  close  to  tbe  preceding,  descends  between  the  Abduc- 
tor indicis  and  Adductor  poUicis,  and  runs  along  the  radial  side  of  the  index  finger 
to  it6  extremity,  where  it  anastomoses  with  tbe  collateral  digital  artery  from  the 
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superficial  [laliniir  arch.  At  the  lowvr 
border  of  the  Aihhictor  pollici?  this  vepsol 
anastouid^'^  with  the  princeps  pollicb  ami 
giv(!8  u  comniiiiiicating  hmnch  to  the  su- 
perficial palmar  arch. 

The  perforating  arteries,  three  in  num- 
ber, pass  backward  between  the  heads  of 
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Beenntni 
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Uu.trmlitr 


»ilit!iM&liM  (War 


Anterior  fnrjtat 


/»*v>i  broticJt  nl  f'n—f 


Suffical  Anatomy  of  the  Radial  ■nd  Ulnnr  Arteries. 


Dinar  and  Raitlai  w 


■ivep  view. 


the  lai^t  three  Dorsal   interossei  muscles  to  iDosculate  with  the  dorsal  interoBseons 
arteries. 

The  palmar  interoBseoua,  three  or  four  in  number,  are  branches  of  the  deep 
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palmar  arch ;  thej  run  forwani  upon  the  Interossei  muscles  and  anastomose  at  the 
clefts  of  the  lingers  with  the  digital  V>ranches  of  the  superficial  arch. 

Ulnar  Artery. 

The  Ulnar  Artery,  the  larger  of  the  two  subdivisions  of  the  brachiaU  com- 
moncef}  a  little  below  the  bend  of  the  cHjow,  and  crosses  the  inner  t*ide  of  the 
forearm  obliquely  inward  to  tlie  coiiimencenient  of  its  lower  half;  it  then  runs 
along  its  ulnar  border  to  the  wrist,  crosses  the  annular  ligamont  on  the  radial  si<Ie 
of  the  pisiform  bone,  and  passes  across  the  palm  of  the  hand,  forming  the  super- 
ficial palmar  arch,  which  sometimes  terminates  by  inosculating  with  the  supcr- 
ficialis  volw,  but  more  frequently  by  ana.stomo8ing  with  a  braneh  of  the  radialis 
indicia. 

Relatioxs  in  the  FonEARM. — In  its  upper  half  it  is  deejdy  seated,  being  cuv- 
ered  bv  all  the  suj^erficial  Flexor  muscles,  excepting  the  Flexor  c^rpi  ulnans;/it  is 
crossed  by  the  median  nerve,  which  lies  to  its  inner  side  for  about  an  inch,  and  it 
lies  upon  the  Brachialis  anticus  and  Flexor  profundus  digitorum  njusdes.  In  the 
lower  half  of  the  foreann  it  lies  upon  the  Flexor  profundus,  being  covered  by  the 
integument,  the  su);»erficial  and  deep  fasei?e,  and  is  placed  between  the  Flexor  carpi 
ulnaria  and  Flexor  sublimis  digitorum  muscles.  It  is  accompanied  by  two  vcnie 
comites:  the  ulnar  nerve  lies  (m  its  inner  .side  for  the  lower  two-thirds  of  its  extent, 
and  a  small  bmnch  from  the  nerve  descends  on  the  lower  part  of  the  vesisel  to  the 
palm  of  the  hand.     [See  Rule,  p.  562.] 


Plan  of  Relations  of  the  Ulnar  Artery  in  the  Forearm. 


In  Pntnt 

Superficial  layer  of  flexor  muscIeH. 

Median  nerve. 

Superficial  and  ileep  faKciaa. 


[  Upp«r  half. 
Lower  half. 


Inner  S^idt. 

Flexor  carpi  ulntiri». 

lUuar  nerve  (lower  two-thirds). 


Flexor  flublimio  digitoruxn. 


Hrhind, 

Brachial!?  antii*u9. 

Flexor  profundiH  digitoruin. 

At  the  wrist  (Fi^.  300)  the  ulnar  arteiT  is  covered  by  the  integument  and 
fivscia,  and  lies  upon  the  anterior  annular  ligament.  On  ir^  iinier  side  is  the  pisi- 
form bone.  The  ulnar  nerve  lied  at  the  inner  side  and  somewhat  behind  the 
artery. 

In  the  palm  of  the  hand  the  continuation  of  the  ulnar  arteiy  b  called  the 
8Uperfi(*ial  palmar  arch  ;  it  passes  outward,  doscribinjij  a  curve  with  its  convexity 
to  the  Angel's,  to  the  interspace  between  the  ball  of  the  thumb  nnd  the  index  fin- 
ger, where  it  ocea-sionally  anastomoses  with  tlie  snjierficialis  vohc,  more  frequently 
with  a  branch  from  the  rarlialis  indiris,  thus  completing  the  arch.  If  the  thumb 
be  put  at  right  angles  to  the  hand,  the  i»osition  of  the  gu|icrficial  palmar  arch  will 
be  roughly  indicated  by  a  line  drawn  along  the  lower  margin  of  the  thumb  acrow 
the  palm  of  the  hand:  the  deep  palmar  areh  \a  situateii  about  a  finger's  breadth 
nearer  to  the  carpus. 

The  Huj»crfieial  palmar  arch  is  covered  by  the  Palmaris  brevis,  the  palmar  fascia, 
and  integument,  and  lies  upon  the  annular  ligament,  the  nuiseles  of  the  little  finger, 
the  tendons  of  the  superficial  tiexor.  and  the  divisions  of  the  median  and  ulnar 
nerves,  the  latter  aecompunying  the  artery  a  short  part  of  it*  course. 
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Relations  of  the  Scpebficial  Palmar  Arch, 


In  Front. 
lDtef!:umetit. 
PuliiiJiris  hrevie. 


BeJiind. 

Annular  ligament. 
Orii^iu  of  mu»*.'U*s  of  little  fiiigi'r. 
SufK'rfieial  flexor  tendons. 
Divisions    of    median    aud    ulnar 
uorvetf. 


Peouliaritieo. — The  ulnar  artery  hat  Iwen  found  to  vary  in  its  origin  nearly  in  the  proportion 
of  one  in  thirtei'n  ca.*eM,  in  one  caj»e  arimng  lower  than  ut«ual,  al>out  two  itr  three  incMics  below 
the  elhow,  and  in  all  other  cases  mufh  hi^ther,  the  hruehial  \mr\^  a  more  fruqurnt  HOiirce  of  origin 
than  the  axillary. 

Variations  in  the  position  of  thia  Tessel  are  more  frequent  than  in  the  nulial.  When  it« 
origin  is  normal  the  rourse  of  iho  veesel  is  rarelv  ohanj^sed.  When  itarineH  hi^th  up,  it  iw  almost 
invariahir  mi|w»rficiiil  to  the  Flexor  muscles  in  tlie  forearm,  Iviuj;  commonly  benejith  the  faM'ia, 
more  rarely  hetwoen  the  fiu^eiu  ami  integument.  In  a  few  cases  ita  position  woa  sulicutaneous  in 
the  upper  part  of  the  foHMtrm,  ttuhaponeunjtic  in  the  lower  part. 

Surgioal  Anatomy. — The  application  of  a  lifratun;  to  this  veMcl  is  refiuired  in  case.s  of 
wound  of  the  artery  or  of  it*  brancncs,  or  in  consequence  of  aneurism.  In  the  upper  half  of  the 
forearm  the  artery  U  deeply  seated  l>eneath  the  superficiiil  flexor  muselefl.  and  tne  application 
of  a  ligature  in  thi^  situation  is  attended  with  Home  difbculty.  An  incision  is  to  he  ma<le  in  the 
ooume  of  a  line  dra\Tii  from  the  front  of  the  interna!  condyle  of  the  humeru!*  to  the  outer  side  of 
the  pisiform  hone,  co  that  the  centre  of  the  incision  i*  three  fingers'  breadth  l>elow  the  internal 
conuyle.  The  skin  and  Kuperlicial  fa*oia  having  been  divide^l  and  the  deep  fa)*cia  exy>o[*ed,  the 
white  line  which  separates  the  Flexor  earni  ulnaris  from  the  other  flexor  muttcleti  ih  to  he  sought 
for,  and  the  fascia  incised  in  thin  line.  Tne  Flexor  uar|)i  uln^s  is  now  to  he  carefully  separated 
from  the  other  muscles,  when  tlie  ulnar  nerve  will  be  exposed  and  mast  be  drawn  a-^ide.  Some 
little  dif^tancc  below  the  nerve  the  artery  will  be  found  accompanied  by  its  venoe  cumitcK,  and 
may  be  li^intured  by  passing  the  needle  from  witliin  outward.  In  the  middle  aud  lower  third  uf 
the  forearm  this  vessel  may  be  easily  secured  by  making  an  incit*ion  on  the  nylitij  side  of  the 
tendon  of  the  Flexor  carpi  ulnaris :  tfie  deep  fascia  l>ein:;  divided,  and  the  Flexor  oarpi  ulnuris 
and  itA  companion  muscle,  the  Flexor  suhlimis,  Iteing  separated  from  each  other,  the  vej*8cl  will 
tw  exptwedf  accompanied  by  itJ*  vene  comitoB,  the  ulnar  nerve  lying  on  it«  inner  side.  The  veins 
being  scparatetl  from  the  artery,  tho  ligature  should  be  pa«&»f  from  the  ulnar  to  the  radial  sidcj 
taking  care  to  avoid  the  ulnar  nerve. 

The  branches  of  the  ulnar  artery  may  be  arranged  in  the  following  groups : 

Anterior  Ulnar  Recurrent. 
Posterior  Ulnar  Recurrent. 
Foreann.     »  f  Anterior  Interosseous. 

\  Posterior  Interas&eouB. 
(^Muscular. 
(  Anterior  Carpal. 
\  Posterior  Carpal, 
(  Deep  or  Communicating  Branch. 
(  Digital. 


Wri9U 
Hand. 


The  anterior  ulnar  recurrent  (Fig.  31*1)  arises  itnmediately  below  the  elbow- 
joint,  passes  upward  and  inward  between  the  Bmchialia  anticns  and  Pronator  nidii 
teres,  supplier  those  mujfcles,  and  in  front  of  the  inner  condyle  anutitomoses  with  the 
anastomotica  ma;:na  and  inferior  profunda. 

Tlie  posterior  ulnar  rocvirrent  i^i  much  larger,  and  arises  somewhat  lower  than 
the  prccetling.  It  piLSses  backwjird  and  inward  beneath  the  Flexor  sublimis,  and 
ascends  behind  the  inner  condyle  of  the  humerus.  In  the  interval  between  this 
process  and  the  olecranon  it  lies  beneath  the  Flexor  carpi  ulnaris,  ascending 
between  the  heads  of  that  muscle,  beneath  the  ulnnr  nerve;  it  supplies  the  neigh- 
boring muscles  aud  joint,  and  anastomoses  with  the  inferior  profunda,  anastomotica 
magna,  and  interosf^eous  recurrent  artcrie;^  (Fig.  8i*2). 

The  interosseoxis  artery  (Fig.  391)  is  a  short  trunk,  about  an  inch  in  lengtli 
and  of  considerable  size,  which  arises  immediately  below  the  tuberf>sity  of  the 
nulius,  and,  psuising  backward  to  the  upper  border  of  the  interosseous  membrane, 
divides  into  two  branches,  the  autfrior  xixnX  ponterlor  intvroweout* 
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The  anterior  interosseous  passes  down  the  forearm  on  the  anterior  surface  of 
Fijfte  intero!*seous  membrane,  \o  wliich  it  is  connectetl  by  a  thin  aponeurotic  nrch.     It 
:compaDie<l  )>v  ilie  interosseous  hranch  of  ihe  median  nerve,  and  overhippeil  by 

the    contiguous    margins  of   (he 
Fio.  391  Flexor  profundus  digitorum  uud 

Flexor  longus  pollicis  muscles, 
giving  off  in  thit*  Mituntion  nuis- 
cnlar  branclu^s  and  tiie  nutrient 
arteries  nf  the  radius  and  ulna. 
At  the  upper  border  of  the  Pro- 
nator quadmtus  a  branch  do- 
scenfls  beneath  the  muscle  to 
anastomose  in  front  of  the  car- 
pus with  bninehe,'*  from  the  an- 
terior carjml  aiirl  deep  palmar 
arch.  The  continuation  of  the 
artery  passes  behind  the  Prona- 
tor quadi-ntus  (Fig.  392),  and, 
piercing  the  iuterosseouK  mem- 
brane, an!U*tomose8  with  the  pos- 
terior interosseous  artery.  It 
then  descends  to  the  back  of  the 
wrist  to  join  the  posterior  carpal 
aj*ch.  The  anterior  interosseous 
gives  off  a  long,  slender  branch 
which  aecomjumies  the  median 
nerve  and  gives  ofTsets  to  its 
substance.  This,  the  medinn 
ariei'y^  is  sometimes  mucli  en- 
larged. 

The  posterior  interosseous 
artery  pusses  backward  through 
the  interval  between  the  oblique 
ligament  and  the  upi^r  border 
of  the  interosseous  memhraiie. 
It  appears  betWLM>n  the  contigu- 
ous borders  of  the  Supinator 
brevis  and  the  Extensor  ossis 
metaearpi  pollicis.  and  runs 
down  the  back  (lart  of  the  fore- 
arm between  the  superficial  and 
dee])  layer  of  mtiscles.  to  both 
of  which  it  distributes  brnuches. 
Descending  to  the  back  of  the 
wrist,  it  nmistomoses  with  the 
termination  of  ihe  anterior  inter- 
os?feous  and  with  the  posterior 
cartwil  branches  of  the  radial 
and  ulnar  arteries.  This  artery 
gives  off  near  its  origin  the  /n- 
terotti^eona  rr.currrni  branch,  a 
large  vessel  which  ascen<ls  to  the 
interval  between  the  external 
condyle  and  olecranon  on  or 
through  the  fibres  of  the  Supinator  brevis,  but  beneath  the  Anconeus,  anastomos- 
ing with  a  branch  from  the  superior  profunda  and  with  the  posterior  ulnar  recurrent 
and  anastomotica  magna. 


Arlurlei  of  tlie  Back  of  the  Furvarm  anf)  Ilnnd. 
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The  muscular  branches  aro  diMtributed  to  thi*  niUMcle«  along  the  iiloar  side  of 
the  foreann. 

The  carpal  branches  are  intended  for  the  supply  of  the  wrist-joints 

The  anterior  carpal  is  a  stntill  vessel  whiclt  eros^ee  the  front  of  the  carptu 
bcne-ath  the  tendi^ns  of  the  Flexor  profundus,  and  in«)sculates  with  a  corresponding 
branch  of  the  radial  urteri'. 

The  posterior  carpal  ari.ses  immediately  above  the  pisiform  bone,  and  win*bi 
haekwiird  beneath  the  tendon  of  the  Flexor  carpi  ulnaris;  it  passes  aeross  the 
dorsjil  siirfaee  of  the  earpus  beneath  ihe  extensor  tendons,  anastomosing  with  a 
corresponding  branch  of  the  radial  artery  and  forming  the  posferio^r  corjuil  arrh. 
Immediately  after  its  origin  it  gives  off  a  small  branch  which  runs  along  the  ulnar 
side  of  the  metacarpal  hone  of  the  little  finger,  fonning  one  of  the  yuetntu^rjial  arle- 
rias,  and  supplies  the  ulnar  side  of  the  dorsal  surface  of  the  little  finger. 

The  deep  or  communicatingr  branch  (Fig.  301,  p.  5Co)  arises  at  the  com- 
mencement of  the  palmar  arch,  and  [lasses  deeply  inward  between  the  Abductor 
minimi  digiti  and  Flexor  brevis  minimi  digiti  near  their  origins;  it  anastomoses 
with  the  termination  of  the  radial  arlorv*  completing  the  deep  palmar  arch. 

The  digital  branches  (Fig.  390,  p.  565),  four  in  number,  are  given  off  from 
the  convexity  of  the  superficial  palmar  arch.  They  supply  the  ulnar  si^ie  of  the 
little  finger  and  the  adjoining  sides  of  the  little,  ring,  mi^idle,  and  index  fiiigers, 
the  radia(  side  of  the  index  finger  and  thumb  being  supplied  from  the  radial  artery. 
The  digital  arteries  at  first  lie  superficial  to  the  Hexor  tendons,  hut  as  they  pass 
forward  with  the  digital  nerves  to  the  clefts  betwei'n  the  fingeiT*.  they  lie  between 
them,  and  are  there  joined  by  the  interosseous  hninches  from  the  deep  palmar  arch. 
The  digital  arteries  on  the  sides  of  the  fingers  lie  beneath  the  digital  nerves,  and 
about  the  middle  of  the  last  phalanx  the  two  branches  for  each  finger  form  an  arch, 
from  the  convexity  of  which  hninches  pa^js  to  supply  the  matrix  of  the  nail. 


The  Descending  Aorta. 

The  Descending  Aorta  is  divided  into  two  portions,  the  fhontrrc  and  abdom-' 
inaU  in  correspondence  with  the  two  great  cavities  of  the  tnink  in  which  it  is  situ- 
ateil. 

The  Thoracic  Aorta  commences  at  the  lower  border  of  the  fifth  dorsal  vertebra, 
on  the  left  side,  and  terminates  at  the  aortic  opening  in  the  Diaphragm,  in  fnmt  of 
the  hist  dorsal  vertebra.  At  its  commencement  it  is  situated  on  the  left  side  of  the 
spine;  it  approaches  the  median  line  as  it  descends,  and  at  it^  termination  lies 
directly  in  fnmt  of  the  column.  The  direction  of  this  vessel  being  infliience<l  by 
the  spine,  upon  which  it  rests,  it  describes  a  curve  which  is  concave  forward  in  the 
dorsal  region.  As  the  branches  given  off  from  it  are  small,  the  diminution  in  the 
sixc  of  the  vessel  is  inconsiderable.  Tt  is  contained  in  the  back  part  of  the  poste- 
rior me<liastinum,  being  in  relation  In  front,  from  above  downward,  with  the  left 
pulmonary  artery,  the  left  bronchus,  the  pericardium,  and  the  ncsophagus ;  bt^hind^ 
with  the  vertebral  column  and  the  vena  azygos  minor:  on  the  rtffht  fiidc.  with  the 
vena  azygos  major  and  thoracic  duct:  on  the  ?t'ft  aidf^  with  the  left  pleura  and 
lung,  'rhe  oesophagus,  with  its  accompanying  nerves,  lies  on  tbe  right  side  of  the 
aorta  above,  but  at  the  lower  jfart  of  the  thorax  it  gets  in  front  of  the  aorta,  and 
close  to  the  Diaphragm  is  situated  to  its  left  side. 
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Plan  of  the  Relations  op  thk  Thoracic  Aorta, 

fn  Froni. 
Lefl  piiltnonarj  artery. 
Left  nroncluiR. 
Poricardimn. 
CEaophft^us. 


Right  Side. 

(Enophn^iifl  (Aliove). 
Vena  iizygoH  major. 
Thoracic  duet. 


I        TboTftoic        ) 
I  Aurt»,  ] 


Lefi  Side. 
Pleuni. 
Left  ttiu;:. 
CEaophagus  (below). 


hfhind. 
VcrtoViral  column. 
Vexxti  t\zyji09  minor. 

Surgical  Anatomy. — TliP  ntuclcnt  should  now  consider  the  effect  lilcply  to  he  pro*lnr«^d 
by  anewpiKni  of  iIr'  thornfif  uorto^  a  distni^c  of  coiniiinn  ofciirreiice.  When  wp  eonwider  Uu-  irrt'iit 
depth  of  the  vessel  from  the  surface  and  the  imnib»*r  of  important  struetiiren  whieh  Mirround  it 
on  every  j^ide,  it  may  easily  be  ooneeived  what  a  variety  oi  obscure  symptoms  may  arine  from 
diHeuxe  of  this  port  of  tho  arterial  f*ystera,  and  how  th<'y  may  be  liable  to  be  mUtakfO  for  those 
of  other  affeetion8.  Aneurism  of  iho  thoraeie  iwrtji  moKt  uHiially  extend**  harkwiird  alniiii;  the  Ifft 
side  of  the  spine,  prodacini^  ab)»orption  of  the  TkhIics  of  the  vertebrsp,  with  Lurvulurc  of  tin*  wpine. 
whildt  the  irritation  or  pressure  on  the  coni  will  give  rise  to  pain  cither  in  the  chest,  baeit,  nr 
loinfl.  with  radiating  pain  in  the  \**(t  upper  interooftal  KpaiwH  from  pre^tiure  on  the  intcreo-'^tAl 
oervoH:  at  th**  Name  tiiiif,  (be  tumor  may  project  backwanJ  on  each  nide  of  tht*  tipint*,  benoath  the 
intejornment,  as  a  pul**ating  swellinu,  Mmulatini;  al^cesses  conni*<:led  with  disoi'^ed  iMinc,  or  it 
may  dinplaoe  the  opf«oplmpi!a  and  compress  the  Inniton  one  or  the  other  «ido.  If  the  tuutor  exti^nd 
forward,  it  may  prei^  upon  and  di»!>phiee  thu  heart,  pvin^  rine  to  palpitjition  and  otlier  isymptitma 
of  disease  of  that  or^an  -.  or  it  may  dinplace.  or  even  compresi*,  the  a'yopha^us.  causing  pain  luid 
difficulty  of  ^wallowin*;,  as  in  Htrieture  of  tluit  tube,  and  ultimately  oxen  oihmi  into  it  by  uhcra- 
tion.  producin;;  fatal  lieiiiurrhajL:e.  If  tlio  diM:iue  exti'mU  to  tlie  ri^ht  sidi',  it  may  prt*.«5  ii(Hm 
the  thoracic  duet,  or  it  may  buntt  into  the  pleural  cavity  or  into  the  trachea  or  lung,  and,  lastly, 
it  may  open  into  the  post«*rior  mediastinum. 

Tne  aorta  is  ciimparatively  often  found  to  l>e  oblit<^rat^d  at  a  particnhir  sjiot — vir..  at  IIh» 
junction  of  the  andi  witti  the  thoracic  aortji,  Just  below  the  dmrtuft  artcriotiU8.  Whcllier  tliis  in 
the  result  of  di»ea*ieorof  conjieniuil  malformation  is  immat4'rial  to  on  r  prewnt  purpose;  it  iiflnrdi* 
an  interi'Htinir  opportunity  of  obser\infi  the  reM.iun.'ee  of  the  coUatenil  circulation.  The  courw 
of  th<>  nnu>toniOMng  ve^ncln  by  whidi  the  bbx>d  is  brought  from  the  upper  to  the  lowor  iiart  of 
the  artery  will  l»e  found  well  describe*!  in  an  account  of  two  cases  in  the  I*at/itiio*firai  /rrtiui/**- 
/lmi«,  vofff.  viii.  and  X.  In  the  former  (p.  ib2),  Mr.  Sydney  Jonc«  thus  sums  up  the  detailtfl 
draeription  of  the  anastomoKinj;  vessels:  "The  principal  communications  by  which  the  cimilu- 
tion  wart  enrriiMl  i»n,  werc^ — Firstly,  the  inti'pnal  mammary,  ano^tomusin;;  with  the  intereustal 
arteries,  with  the  phrenic  of  the  alKlorninal  ftorta  by  means  of  the  inusculo-phrcnio  and  eomos 
norvi  phrenici,  and  Iari;ely  with  the  deep  epij^'afttric.  Si'condly,  the  superior  intereoKtal.  anaj»to- 
uio^tin;:  ant»?riorly  by  mean.*)  of  a  larije  branch  witJi  tlie  first  aortic  intercostal,  and  posteriorlv 
with  the  posterior  branch  of  the  same  artery.  Thinlly,  the  inferior  thyroid,  by  means  of  ii  braiu-li 
ftbnnt  the  sixe  of  an  ordinary'  radial,  formed  a  communication  with  the  first  aortic  interecwtaL 
Fourthly,  the  tranftversalis  colli,  by  means  of  very  larce  communications  with  the  (kif-terior 
branches  of  the  int^roostaU.  FifUiIy.  the  branches  (of  the  subclavian  and  axillary)  ^oiuk  to  the 
side  of  the  chest  were  lari^e,  and  nnu>*t<miofed  fn^ely  with  the  lateral  branches  of  the  iutera>stals." 
In  the  secttnd  case  also  (vol.  x.  p.  97),  Mr.  Wood  describes  the  anastomoses  in  a  somewhat  sim- 
ilar manner,  adding  the  remark,  that  "the  bbxKi  which  wa*  brought  into  the  aorta  throu;;h  the 
anastomo**es  of  the  ifiterrostal  arteries  appeared  to  be  cspendetl  principally  in  supplying  the 
nlMlomen  and  pelvis,  while  the  supply  to  tlie  lower  extremities  bati  passed  through  trie  inlenud 
mammary  and  epigastric." 

Branches'  op  tiik  Thoracic  Aorta. 


Pericardiac. 

Bnmchial. 


(Esophageal. 
I^osterior  Mediastinal. 


Intercofttal. 


Tlie  pericardiac  are  a  few  small  vessels,  irregular  in  their  origin^  distributed  to 
the  perionrtliuiu. 

The  bronchial  arteries*  are  tho  iintriont  vessels  of  tho  luniTH.  and  vary  in  num- 
ber, size,  uJid  origin.     That  uf  the  right  side  arises  fruui  the  first  aortic  iatorcotttal. 
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or  by  n  common  trunk  with  the  left  bronchial,  from  the  front  of  the  thoracic  aorta. 
Those  of  the  lefl  side,  usually  two  in  number,  arise  from  the  thomcie  aorta,  one  a 
little  lower  than  the  other.  Each  vessel  is  direoted  to  the  back  part  of  the  corre- 
sponding bronchus  along  vrhich  thev  run,  dividing;  and  subdividing  upon  the  bron- 
chial tube,  supplying  them,  the  cellular  tissue  of  the  lungs,  the  bronchial  glands, 
and  the  nesophagus. 

The  cBsophageeil  arteries*,  usually  four  or  five  in  number,  arise  from  the  front  of 
the  aorta  and  pa.ss  obli«|uely  downward  to  the  oesi>phagus,  forming  a  chain  of  anas- 
tomoses along  that  tube,  anastomosing  with  the  oesophageal  branches  of  the  inferior 
thyroid  artenea  above  and  with  a.scending  branches  from  the  phrenic  and  gastric 
arteries  below. 

The  posterior  mediastinal  arteries  are  numerous  small  vessels  which  supply  the 
glands  ami  Ioomo  areolar  tissue  in  the  mediastinum. 

The  intercostal  arteries  arise  from  the  back  part  of  the  aortn.  They  are 
usually  ten  in  number  on  each  side,  the  superior  intercostal  space  (and  occasionally 
the  second  one)  being  supplied  by  the  superior  intercostal,  a  branch  of  the  subcla- 
vian. The  right  intercostals  are  longer  than  the  left,  on  account  of  the  position  of 
the  aorta  on  the  left  side  of  the  spine ;  they  pass  outward,  across  the  bodies  of  the  ver- 
tebi'je,  to  the  intercostal  spaces,  being  covered  by  the  pleui-a,  the  oesophagus,  thoracic 
duct,  sympathetic  nerve,  and  the  vena  azygos  major;  the  left  passing  beneath  the 
sui>erior  intercostal  vein,  the  vena  azygoB  minor,  and  symputh».'(ic.  In  the  inter- 
costal spaces  each  artery  divides  into  two  branches — an  anterior  or  proper  inter- 
costal branch,  and  a  posterior  or  dorsal  branch.* 

The  anterior  branch  passes  outward,  at  first  lying  upon  the  External  intercostal 
muscle,  covennl  in  front  by  the  pleura  and  a  ihin  fascia.  It  then  pa-sses  between  the 
two  layers  of  Intercostal  muscles,  and,  having  aj?cendedobli*|uely  to  the  lower  b<trder 
of  the  rib  above,  divides  ni-ar  the  angle  of  that  bone  into  two  branches:  of  these, 
the  larger  runs  in  the  groove  on  the  lower  border  of  the  rib  abt»ve,  the  smaller 
branch  along  the  upper  border  of  the  rib  below ;  passing  forward,  they  supply  the 
Intercostal  muscles  and  anastomose  with  the  anterior  intercostal  bmnches  of  the 
internal  mammary  and  with  the  thoracic  bi-anches  of  the  axillary  artery.  The  first 
aortic  intercostal  anastomoses  with  the  eui>erior  intercostal,  and  the  last  three  pass 
between  the  abdominal  muscles,  inosculating  with  the  epigastnc  in  front  and  with 
the  lumbar  arteries.  Each  intercostal  artery  is  accom])anied  by  a  vein  and  nerve, 
the  former  being  above  and  the  latter  below,  e.xcept  iu  the  upper  intercostal  spiK'es, 
where  the  nerve  is  at  first  above  the  artery.  The  arteries  are  protected  from  pres- 
sure during  the  action  of  the  Intercostal  muscles  by  fibrous  arches  thrown  nci*oss 
an  I  attached  by  each  extremity  to  the  bono. 

Thi'  posterior  or  dorsal  branch  of  eai^h  intercostal  artery  passes  backward  to 
the  inner  side  of  the  anterior  costo-transvei-sc  ligament,  and  divides  into  a  spinid 
branch,  which  supplies  the  vertebne,  the  spinal  cor<l,  and  its  membranes;  und  a 
muscular  branch,  which  is  distributed  to  the  muscles  ami  integument  of  the  back. 


The  Abdominal  Aorta  (Fig.  31*3). 

The  Abdominal  Aorta  commences  at  the  aortic  opening  of  the  Diaphragm,  in 
front  of  the  body  of  the  last  dorsjd  vertebra,  and,  descending  a  little  to  tne  lefl  side 
of  the  vertebral  column,  terminates  on  the  body  of  the  fourth  lumbar  vertebm,  com- 
monly a  little  to  the  left  of  the  middle  line.^  where  it  divides  into  the  two  common 
iliac  arteries.    It  diminishes  rapidly  in  sixe  iu  consequence  of  the  many  large  branches 

*  Mr.  W.  J.  Wal.<^hain  describes  a  small  twij^  as  being  given  off  from  each  interooHtal  cUw^  to  their 
origin.  He  slates  thut  they  can  t>e  trutxtl  running  l>etw(^n  the  neck  of  the  rib  ami  the  Iniiiitverse 
pruccKS  of  ihf  C(irres[Mindine  vertehra;  ihey  aniintomaiic  with  sirnihir  Iwigs  given  off  frnm  the  inter- 
coeuil  artery  next  t»«tim,  In  the  first  and  second  i>pa'?cs  Himihir  nnartonitwing  twi|>s  nrc  given  off  from 
tile  »uperi(tr  iiitem'Stal  iJnurntiJ  of  Anuitnntf  ond  /*Ar/(riV>/,w/i/.  %•'<!.  xv'i.  |»arl  iii,  p.  443). 

*  Sir  Joseph  Lisier.  having  a«:uralely  examined  ^10  liiKlifs  in  urder  to  awvriain  the  exact  noint 
of  termiuatioii  of  this  vctv^el,  found  it  "either  iilFM>hitely  itr  alnioiti  al«utlntely  iiieniiil  in  15,  white  in 
13  it  deviated  more  or  less  to  the  left,  and  in  2  wan  hlightty  to  the  right''  [Syil.  oj'  •S'un/.,  e<liteH  hy 
T.  Holmee,  3d  ed^  vol.  v.  p.  552}. 
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wLich  it  gives  off.  A«  it  lies  upon  the  bodies  of  the  vertebrw  the  curve  which  h 
describes  is  convex  forward,  the  greatest  convexity  corresponding  to  tlie  third  lum- 
bar vertebra,  which  is  »  little  iibove  and  to  the  left  side  of  the  uinbilicuR. 

Relations, — It  is  covered  in  front  by  the  lesser  omentum  and  stomach,  behind 

Fio.  393. 


The  Abdamiiud  Aortu  and  lU  nrancbM. 

which  are  the  brauchcit  of  the  coeliac  axis  and  the  solar  plexus;  below  the^e.  by  the 
splenic  vein,  the  pancreas,  the  left  renal  vein»  tlie  transverf'e  portion  of  the  duode- 
num, the  mesentery,  and  aortic  jilexus.  Brhivd  it  is  separated  from  the  lumbar  ver- 
tebne  by  thr  Irft  lumbar  veins,  tlie  receptaciilum  chyli,  and  tlmnicic  duct.  On  tlie 
riifht  Hide  it  is  in  relation  with  the  inferior  vena  tuiva  (tlio  right  cruH  of  the  Dia- 

f)hragm  being  interposed  above),  the  vena  azygos,  thoracic  duct,  and  right  ftemi- 
unar  ganglion;  on  the  left  ttide,  with  the  sympathetic  nerve  and  left  semilunar 
ganglion. 


THE   ABDOMINAL    AORTA. 


bn 


Plan  uk  tuu  ReLjizions  op  the  Ahuomisal  Aorta. 

fr»  Frrmt. 
lA'sAtuT  omentum  and  stinuaoh. 
BniDohf>6  of  tlie  cccliac  axis  «ud  solar  plvxuB. 
i^plenic  vein. 
Pancreas. 
Left  renal  v^in. 
Transverse  iluiKienuin. 
McflonU'ry. 
Aortic  plexus. 

Right  Side. 


Ri;;ht  crufl  of  rliaphrugm. 

Inferior  vena  cava. 

Vena  azy>cos. 

Thorueic  duet. 

Ri^lit  semilunar  ganglion. 


Left  Sidt. 
Sympathetic  nerve. 
LcA  semilunar  ;f:anglion. 


I         AorUu        j 

Behind. 
Left  lumltar  veins. 
Reieptm'ulum  eliyli. 
ThoriuMc  iluct. 
Vertebral  i-olumn. 

Surgrioal  Anatomy. — Aneurisms  of  the  nlxlominnl  aorta  n*»ar  the  ereliae  axis  eoinmuni- 
eate  in   nearh'  e*4iiul  proportion  with  ttie  anterior  and  poMterior  purU  of  the  artery. 

Wlien  an  ancuri»umt  sue  in  councoU'd  with  the  huirk  part  of  the  abilominal  aorta,  it  uxuiitly 
proiluces  ah.Horntion  uf  the  bodies  of  the  vertebme,  and  forms  a  puUatin^r  tumor  that  pre^^nte 
Itself  in  the  leti  hypochondriac  or  epi;rastric  repons,  aeeompanied  by  Avmpt<»m:*  of  disturlmneo 
in  the  alimentary  canal.  Pain  is  invariably  present,  and  is  usually  of  two  kinds— a  fiied  and 
constant  pain  in  the  back,  caused  by  the  tumor  pressing;  on  or  displa<,'in;;  the  branches  of  the 
eolar  plexus  and  splanchnic  nerves,  and  a  sharp  lancinutiui:  pain  railiatin>;  alrm^  ttitme  branehcs 
of  the  lumbar  nerves  which  ar*»  pressed  on  bv  the  Lunior :  hence  the  pain  in  the  loiuc,  the  te>tes, 
the  hypoirastrium.  and  in  the  lower  limb  (usually  of  the  left  side).  This  form  of  aneurism 
usually  burnu  tiit<»  the  peritoneal  cavity  or  behind  the  peritoneum  in  the  left  hyi>orhon<lriuc 
region  ;  or  it  may  form  a  lariie  nneuri>4ma1  sac  i>xtendin^  down  as  low  as  Pouparts  ligament, 
hemorrhaiije  in  ilieae  cases  being  p-nerallv  very  extensive,  but  alowlv  produced  and  not  rapidly 
lalal.^ 

When  an  nneurisnial  hic  is  conneotiHi  with  tlie  front  of  the  aorta  near  the  eccliae  a.tii*,  it 
forms  a  pulsatini;  tumor  in  the  left  hypo«'hondriac  or  epigastric  regions.  ur>ually  attended  with 
sym[)toinn  of  diMturbani^e  of  thi*  alirnentarv  canal,  as  sickness,  dynpepsia.  or  con:«tipation,  and 
aixrun panieil  by  pain,  which  is  iimfttant,  but  nearly  always  fixeil  in  the  loins,  epipLstrium,  or 
some  |mrt  of  the  nlslomen,  the  radiating  pain  Iwin^  rare,  as  the  lumbar  nerves  are  seldom 
implicated.  This  form  of  aneurism  may  burst  into  the  peritoneal  cavity  or  behind  the  perito- 
neum, between  the  layers  of  the  mesentery,  or  more  rarely  into  the  duodenum  ;  it  rarely  cxtenda 
backward,  so  as  to  uQ'ect  the  spine. 

The  abdominal  aorta  has  been  tied  several  times,  and  althoush  none  of  the  patients  {perma- 
nently recovered,  still,  as  one  of  them  lived  as  long  as  ten  davs,  the  pow«ibility  of  me  re-estalc 
Ushment  of  the  circulation  may  be  couHidereil  to  be  proved.  In  the  lower  animals  this  artery  is 
often  fiuccessfully  tinl.     The  vessel  may  be  reached  m  several  ways.     In  tiic  original  o|ierution, 

rtcr formed  by  Sir  A.  Cooper,  an  incision  was  made  in  the  linea  alba,  tho  peritoneum  opened  in 
ront,  the  linger  carried  uown  amongst  the  intestines  toward  tlie  spine,  the  |)eritoneum  npiin 
opened  l:»ehind  by  scratching  through  the  mesentery,  and  the  vessel  thus  reached.  Or  either  uf 
tne  operations  described  below  for  securinj;  the  common  ilia<.'  artery  may,  by  extendioix  the  dis- 
section a  Hufficcnt  distance  upward,  be  made  use  of  to  expose  the  aort-a.  The  chief  difficulty  in 
tiie  dead  subject  consi-Ls  in  iHoiatinjr  the  artery,  in  consifjuence  of  its  ^reat  depth ;  but  in  the 
living  subject  the  embarrassment  resulting  from  the  proximity  of  the  aneurismal  tumor  and  the 
great  probability  of  diseoMe  in  the  vessel  itself  add  to  the  dangers  and  dilliculties  of  tliis  formid- 
able operation  so  greatly  timt  it  is  very  doubtful  whether  it  ought  ever  to  be  performed.  [For 
the  most  recent  invesli;;ations  and  operations  for  the  cure  of  aortic  aneurism  by  the  introduction 
of  catgut  or  wire,  and  the  use  of  electricilv  therewith,  see  Dr.  Robert  Abbe's  paper  in  the  ^V«i- 
ieal  AViTj,  April  '.),  1887.] 

The  collateral  circulation  would  Vie  carried  on  bv  the  anaatomosia  between  the  internal  mam* 
mary  and  the  epigastric,  by  the  free  communication  between  the  superior  ond  inferior  mes- 
enteries if  the  ligature  were  place*!  alwve  the  latti'r  vessel,  or  by  the  unnstomoKiK  betwcfn  the 
inferior  mesenteric  and  the  internal  pudic  when  (as  is  more  common)  the  poitit  of  ligature  is 
below  the  origin  of  tlie  inferior  mcj^nleric,  and  possibly  by  the  anastomo.ses  of  the  lumbar 
arteries*  with  the  branches  of  the  internal  ilia*:. 

The  circulation  through  the  abdominal  aorta  mav  be  commandinj  in  thin  persons  by  firm 
pressure  with  the  lingers.  A  tourniquet  has  been  invented  for  this  purpose  which  is  of  the 
greatest  use  in  amputation  at  the  lii|>-juiut  and  some  other  openitious.     [Se«  p.  584.J 
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Branches  of  the  Abdomi.val  Aorta, 


Phrenic. 

(  Gaatrlc. 
Coeliac  Axis,  i  Hepatic. 

(^  Splenic. 
Siijwrior  Mosenteric. 
Suprarenal. 


Renal. 
Spermatic. 
Infenor  Mesenteric. 
Lumlmr. 
Sacra  media. 


The  branches  may  be  divided  into  two  sets :   1,  those  supplying  the  viscera  ;  2, 
those  distributed  to  tne  walls  of  the  abdomen. 


Visceral  Branches, 
i  Gastric. 

Coeliac  Axis.  <  Hepatic. 
(  Splenic. 

Superior  Mesenteric, 

Interior  Mesenteric. 

Suprarenal. 


Renal. 
S]>ei'niatic. 

Parietal  Hrant'ht'S, 
rijrenic. 
Lumbar. 
Sacra  media. 


OcELiAC  Axis  (Pig.  395). 

Tn  cxpoi4p  \\\U  art4*ry,  raise  tho  liver,  draw  down  tlic  stoni&ch,  and  then  Uuu*  through  the 
Uyers  of  the  h'sner  omentum. 

The  Coaliac  Axis  is  a  short  thick  trunk,  about  half  an   inch  in  length,  which 
arises  from  the  aorta  opposite  the  margin  of  the  Diaphragm,  and,  passing  nearly 


Pylorto. 


Hepatic  "^ 
G  Bslro-d  ikmIv  110.1  U. 

OaatroH'pipluicA  dcxira. 
pHncmiU«MlucKleniiIl«  nuperlor.      - 


[Kiw.  394. 

Oast  lie. 


-  VuM  brevlfl. 
^-  Splenic. 

Ouiro-eplplolcs  tlnlbtn. 


P&ncr(Mtl<*<M]ufM]enaU«  Inferior.  -*"  ^"^J]^ 
Dia^nun  of  Lhe  Unnebet  of  the  CoiliM  Axis:  CA.  ccelUc  axts:  SM,  superior  racncoteric—W.  W.  K.l 

horizontally  forward  (in  the  erect  posture),  divides  into  three  large  branches — the 
tjastru\  hepatit\  and  sjthnic — occasionally  glvinc  off  one  of  the  phrenic  arteries. 

Rklatiovs. — It  is  covered  by  the  lessser  omentum.  On  the  riffht  siih  it  is  in 
rolulion  wirh  the  right  semilunar  <:nn^dion  und  the  lol)us  Spifjelii ;  on  the  fr/t  side^ 
with  the  left  semilunar  t^in;rli<in  and  cardiac  enti  of  the  stomach.  Bvhw  it  rests 
upon  the  upper  border  of  the  pancreas. 

The  Q-astric  Artery  (vofo)iarut  irutrtcult),  the  smallest  of  the  three  brunches 
of  the  coeliac  axis,  pa>tses  upward  and  to  the  left  siile.  to  the  cjirdiac  orifice  of  the 
Btoiiiaeh,  diytribuiing  branches  to  the  rcsophagus  which  anastomose  with  the  aortic 
esophageal  arteries;  otlu^rs  supply  the  cjirdiac  enil  of  the  stomach,  inosculating  with 
branches  of  the  splenic  artery;  it  then  pa.sses  from  left  to  right  along  the  lesser  curv- 
ature of  the  stomach  to  the  pylorus,  lying  in  its  course  between  the  layers  of  the 
lesser  omentum,  and  giving  bi-nnches  to  both  surfaces  of  the  organ :  at  it-s  termina- 
tion it  anastomoses  witli  the  pyloric  branch  of  the  hepatic. 

The  Hepatic  Artery  iu  the  adult  is  intemie<liate  in  size  between  the  gastric  and 
splenic;  in  the  fuetus  it  Ls  the  largest  of  the  three  branches  of  the  coeliac  axis.     It 
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is  first  directed  forward  «nd  to  the  right,  to  the  upper  margin  of  the  pyloric  orifice 
of  the  stomiioh,  foraiing  the  lower  boundary  of  the  foramen  of  Winslow.  It  then 
|>a8se8  upward  between  the  layers  of  the  lesser  omentum  and  in  front  of  the  fora- 
men of  Winslow  to  the  transvei>>e  fissure  of  the  liver,  where  it  divide.*  int<»  two 


Fio.  395. 


Tbe  Ca-UAC  Axifl  and  lu  Brmncbcs,  ibe  liver  bavliiy  been  rmtsed  ftiid  ibe  ieaier  oioeniuiD  r«niuved. 


branches,  right  and  left,  which  supply  the  corresponding  lobes  of  that  organ,  iux*om- 
panying  the  rauiitications  of  the  vena  portae  and  hepatic  duct.  The  liepatio  artery, 
in  its  course  along  the  right  border  of  the  lesjier  omentum,  is  in  rolatiim  with  tlie 
ductUH  conimuniH  choletlochus  and  portal  veinw,  the  duct  lying  to  the  right  of  the 
artery  and  the  vena  jwrtie  behind. 
Its  branches  are  the 


Pyloric. 

.,    ,     J      ,      1-     f  riu.stro-epiploica  dextra. 
Oaj<tro-<iuodenaJi8. '  -  »  '  -       . 

Cvsiic. 


\  Pancrealico-duodenalis  superior. 


The  pyloric  branch  arises  from  the  hepatic  above  the  pylorus,  de8cen<i8  to  the 
pyloric  end  of  the  stomach,  and  passes  fnnn  right  to  lefl  along  its  lesser  curvature, 
supplying  it  with  bnineher*  and  inosculating  with  the  gastric  artery. 

The  i^aGtro-duodenalis  (Fig.  tJ'.'tJ)  is  a  sh<»rt  but  large  bmnch  which  descends 
behind  the  duodenum  near  the  pylorus,  an<l  divides  at  the  lower  border  of  the 
stomach   into  two  branches — the  ffatilro^pij>iou'a  dextra  and  the  panereatico-duo' 
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denab'ft  Bitprri'or.  Previous  to  its  division  it  gives  off  two  or  three  sttiall  inferior 
pylorif  bnincbt's  to  ilie  pyluric  en(i  of  tlie  stomiich  and  punrreait, 

'i'lie  erastro-epiploica  deztra  runs  from  right  to  left  along  the  greater  curvature 
of  the  Rtoraadu  between  tlie  lavere  of  the  great  omentum,  anastomosing  about  the 
m'ddle  of  tlie  lower  border  of  the  stomiiob  with  the  giistro-epiplt)icu  sinistra  from 
(be  splenic  artery.  This  vessel  gives  off  niiinerous  branches,  some  of  which  a-scend 
to  supply  both  .surfaces  of  the  stomach,  whilst  others  descend  to  supply  the  greiit 
omentoin. 

The  pancreatico-duodenalis  superior  descends  between  the  contiguous  margins 
of  the  <1iio(b'nuni  and  pancreas.     It  supplies  both  these  orgtuis,  and  anastomoses 


The  Casllac  Axia  aud  1u  BruocbeB,  the  stomach  bavlug  been  ml»cd  uid  ibu  mnsvenc  tnt-somlon  removed. 

witli  the  inferior  pancreatico-duodenal  branch  of  the  superior  mesenteric  artery,  and 
with  tlie  pancreatic  branches  of  the  spdenic. 

In  ulceration  of  the  duodentini,  wbieii  frequently  occurs  in  conne<*tii»n  with 
severe  bums,  thin  artei'v  may  be  involvi*d,  and  death  may  occur  from  hemorrhage 
into  the  intrstin:tl  canal. 

The  Cystic  Artery  (Fig.  895),  usually  a  branch  of  the  right  liepatic.  passes 
upward  and  forward  along  the  neck  of  the  gall-bladder,  and  divides  into  two 
branelics,  one  of  which  ramifies  on  its  free  surface,  the  other  between  it  and  the 
sui>stance  of  the  liver. 

The  Splenic  Artery,  in  the  adult,  is  the  largest  of  the  three  branches  of  the 
coeliac  axis,  and  is  remarkable  for  the  extreme  tortuosity  of  its  couree.  It  fmsses 
horizontally  to  the  left  side  along  the  upper  border  of  die  pancreas,  ACcom[>unied 
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by  the  splenic  vein,  which  lies  below  it,  ami  on  arrivinjj  near  the  spleen  divides 
into  hrancl»e8,  some  of  which  ent^r  th6  hilum  of  that  organ  to  be  distributed  to  its 
structure,  whilst  others  are  distributed  to  the  great  end  of  the  stomach. 

Pancreaticse  parvne.  Gastric  (Va^i  hrevia). 

Pancreatica  magna.  Gastro-epiploica  sinistra. 

The  pancreatic  are  numerous  small  branches  derivcMl  frnrn  the  splenic  lu*  it 
runs  behind  the  upper  border  of  the  pancreas,  supplying  its  nii<ldle  and  left  parts. 
One  of  these,  larger  than  the  rest,  is  given  off  from  the  splenic  near  the  left  extrem- 
ity of  the  pancreas;  it  runs  from  left  to  right  near  the  posterior  surface  of  the 
gland,  following  the  course  of  the  pancreatic  duct,  and  is  called  the  pancreatica 
niatpta.  These  veHsels  ana-^tomoso  with  the  pancreatic  branches  of  the  pancreatico- 
duodenal arteries,  derived  from  the  hepatic  on  the  one  hand  and  superior  mesenteric 
on  the  other. 

The  gr&8tric  (vetsa  brevia)  consist  of  from  five  to  seven  small  branches,  which 
arise  cither  from  the  termination  of  the  splenic  artery  or  from  its  terminal  branches, 
and,  passing  from  left  to  right  between  the  layers  of  the  gastro-splenic  omentum,  are 
distributed  to  the  great  curvature  of  the  stomach,  anastomosing  with  branches  of  the 
gastric  and  gastro-epif)loica  sinistra  arteries. 

The  gastro-epiploica  Binistra^  the  largest  branch  of  the  splenic,  runs  from  left 
to  right  along  the  great  curvature  of  the  stomach,  between  the  layers  of  the  great 
omentum,  and  anastomoses  with  the  gastro-epiploica  dextra.  In  its  course  it  dis- 
tributes several  branches  to  the  stomach,  which  ascend  upon  both  surfaces ;  others 
descend  to  supply  the  omentum. 

Superior  Mesenteric  Artery  (Fig.  397). 

In  order  to  expose  this  ve«Ael  raiiic  the  fST^at  omentum  and  transversie  colon,  draw  down  tlie 

Kmall  intestine*,  and  cut  thron^h  the  ppritononm  where  the  tninsvors*'  raesocolon  and  mesentery 
join;  the  nrtery  will  then  he  exposed  juet  iw  it  iwues  from  beneath  tlie  lower  btirder  of  the 
Pttocrea». 

The  Superior  Mesenteric  Artery  supplies  the  whole  length  of  the  small  intes- 
tine, except  the  first  part  of  the  duodenum ;  it  also  supplies  the  csecum,  ascending 
and  transverse  colon ;  it  is  a  vessel  of  laroje  size,  arising  from  the  fore  part  of  the 
uorta  about  a  i|uarter  of  an  inch  below  the  coeliac  axis,  being  covered  at  its  origin 
by  the  splenic  vein  and  pancreas.  It  passes  forward  between  the  pancreas  and 
transverse  portion  of  tlie  duodenum,  crosses  in  front  of  this  portion  of  the  intes- 
tine, and  descends  between  the  layei's  of  the  mesentery  to  the  right  iliac  fossa,  where 
it  terminate!',  considerably  diminished  in  size.  In  its  course  it  forms  an  arch»  the 
convexity  of  which  is  directed  forward  and  downward  to  the  left  side,  the  conciivity 
backward  and  upward  to  the  right.  It  is  accompanied  by  the  superior  mesenteric 
vein  .and  is  surrounded  by  the  superior  mesenteric  plexus  of  nerves.  Its  branches 
are  the 

Inferior  Pancreatico-duodenal.  Ileo-colic. 

Vasa  intestini  tennis.  Colica  dextra. 

Oolica  media. 


The  inferior  pancreatico-duodenal  is  given  off  fnm\  the  superior  mesenteric 
behind  the  pancreas,  and  is  distributed  to  the  head  of  the  pancreas  with  the  trans- 
verse and  descending  portions  of  the  duodenum,  anastomosing  with  the  superior 
pancreatico-duodenal  artery. 

The  vasa  intestini  tenuis  [i.  e\  vessels  of  the  small  intestine]  arise  from  the 
convex  side  of  the  superior  mesenteric  artery.  They  are  usually  from  twelve  to 
fifteen  in  number,  and  are  distributed  to  the  jejunum  and  ileum.  They  run  par- 
allel with  one  another  between  the  layers  of  the  mesentery,  each  vessel  dividing 
into  two  branchcvS,  which  unite  with  a  similar  branch  on  each  si<le.  forming  a  series 
of  arches,  the  convexities  of  which  are  directed  toward  the  intestine.     From  this 
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Tbo  Superior  McMOteriu  Arlurj'  ■>»*!  It«  Hmiirlioft. 


first  set  of  arches  branrlios  iiri»e,  wlucb  again  unite  with  similar  branches  from 
tfiiber  side^  and  thus  a  fiucon<i  series  of  arches  is  fonned;  and  from  thc^*  latter  a 

[Firt.  M!»«. 
ColicA  media. 


Ves«  intcstini  tenuis. 


CoHca  dcxtn. 


Culin  Klnlstra. 


nco-coUc.  Superior  he mnrrhuldal.       Siftnioid. 

Plftcram  of  tbc Mcacntcric  Arteries:  SM. mpcritrmencnteTicfcrtery:  IM, Inferior  nie»emLTlc««ery.—W.W.  R.f 

tLlnl  and  a  fourth,  or  even  a  6fth.  t^eriea  of  archer  are  constituted^  diminishing  in 
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sizo  the  nearer  tlioy  appnmch  the  intestine.  From  the  tenninal  arches  niimeruuA 
small  8trai*:^ht  ves-seU  arise  which  encircle  th<f  intestine,  upon  which  they  are  dis- 
tribuTed,  nunifyini;  thickly   between  it-*  coats. 

The  ileo-colic  artery  is  the  lowest  hranch  given  off  from  the  concavity  of  the 
superior  !ne--*enteric  arrery.  It  descends  hetween  tlie  hiyers  of  the  mcsenTery  to  the 
right  iliac  fotsaa,  where  it  divides  into  twa  brauchcp.  Of  ihcM?,  the  inferit>r  fine 
inottculate.^  with  the  lowest  branclufs  of  the  vasa  intestini  tenuiM.  fnjin  the  convex- 
ity of  which  branches  proceed  to  supply  the  termination  of  the  ileum,  the  Cii?cum 
and  api)endix  cicci,  and  the  ileo-cjccal  valve.  The  superior  division  inosculates 
with  the  colica  dcxira  and  supplies  the  conimenoement  of  the  colon. 

TIjo  oolica  dextra  arist»s  U\n\\  about  the  middle  of  the  concavity  of  the  supe- 
rior mesenteric  artery,  and.  pn^^inf^  beneath  the  peritoneum  to  the  niid<iU*  of  the 
a.scen.iing  colon,  divides  into  two  branches — a  descending  bmnch,  which  inosculates 
with  the  ileo-colic;  and  an  ascending  branch,  which  anastomoses  with  the  colicn 
media.  These  branches  fonu  arches,  fntm  the  convexity  of  which  vessels  arc  dis- 
tributed to  the  ascendini:  colon.  The  branches  of  this  vessel  are  covered  with 
peritoneum  only  on  their  anterior  iLspet^t. 

The  colica  media  arises  from  the  upper  part  of  the  concavity  of  the  superior 
mesenteric,  and,  p;t-^sing  forward  between  the  layers  of  tlie  transverse  mesocolon, 
divides  into  two  branches,  the  one  on  the  right  side  inosculating  with  the  colica 
dextra,  that  on  the  left  side  with  the  colica  sinistra,  a  branch  of  the  inferior  mes- 
enteric. From  the  arches  formed  by  their  inosculation  branches  are  distributeil  to 
the  transverse  colon.  The  branches  of  this  vessel  lie  between  two  layers  of  peri- 
toneum. 


Inferior  Mesenteric  Artery  (Fig.  399). 

In  order  to  expose  thifl  veflscl  draw  the  email  intestines  and  meitentery  over  to  the  right  «idft 
of  the  ntKlnmen,  vm^sa  the  transverse  colon  toward  the  thorax,  and  divide  the  pi*nU>neuin  cover- 
ing the  left  liiilc  of  the  aorta. 

The  inferior  mesenteric  artery  supjtlies  the  descendinj^  und  si^xmoid  flexure  of 
the  colon  and  tiie  greater  part  of  the  rectum.  It  is  smaller  than  the  .superior  mes- 
enteric, and  arisen  from  the  left  side  of  the  aorta,  between  one  and  two  inches  above 
its  divifiion  into  the  common  iliacs.  It  p:v*.'<e8  downward  to  the  left  iliac  fossa,  and 
then  ilci^eends  between  the  layers  of  the  mesorectum  into  the  pelvis,  unrler  the 
name  of  the  nuprn'or  honorrhitohil  arUTif.  It  lie-s  at  first  iu  dose  relation  with 
the  left  *iide  of  the  aorta,  and  then  pa;«ses  as  the  superior  hemorrhoidal  iu  front  of 
tlie  lefl  common  iliac  artery.     Its  branches  are  the 

Colica  siniHtm.  Sigmoid. 

Superior  Hemorrhoidal. 

The  colica  sitiistra  paisses  behind  the  peritoneum,  in  front  of  the  left  kidney, 
to  reach  the  descendint;  colon,  and  divides  into  two  branches — an  aseendin;r  branch, 
which  inosculates  with  the  cidica  media,  and  a  descending  branch,  which  anastomoses 
with  the  8igmoid  artery.  From  the  archea  formwl  by  the.se  inosculations  branches 
are  ilistriltuteil  to  the  desccndinjz  colon. 

The  sigmoid  artery  runs  ohlif|uely  downward  acrops  the  Psoa«  muscle  to  the 
sij^moid  flexure  of  the  colon,  and  divides  into  branches  which  supply  that  part  of 
the  intestine,  anastomo-sing  above  with  the  colica  sinistra,  and  below  with  the  supe- 
rior hemorrhoi<Ial  artery.  This  vessel  is  sometimes  replaced  by  three  or  four  small 
branches. 

The  superior  hemorrhoidal  artery,  the  continuation  of  the  inferior  mesenteric, 
descends  into  the  pelvis  b(!twe<'n  the  layers  of  the  niew>rectum,  crossint;;  in  its  c>>urse 
the  ureter  and  leflcoiiiUKUi  iliac  vessels.  Oppdsite  the  middle  of  Hie  sjicnim  it  divides 
into  two  branches,  which  descend  one  <»n  cacli  side  nf  the  rectum,  where  fhev  divide 
into  several  nmiill  brnnches,  which  are  distributed  between  the  mucous  an*l  muscular 
coats  of  that  tube  nearly  as  far  as  its  lower  end,  ana.<itomosing  with  each  other,  with 
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the  middle  hemorrhoidal  arteries,  branches  of  the  internal  iliac,  and  with  the  inferior 
hemorrhoidal  branches  of  the  internal  pudic. 

The  student  sihould  especially  reiuark  tlint  the  trunk  of  the  vessel  descends  along 
the  hack  part  of  tlie  rectum  a^i  far  a.s  the  middle  of  the  Kacrum  before  it  divides;  this 
is  about  a  6np:er'H  Icn^^th,  or  four  inches,  from  the  anus.  In  diHeii.se  of  this  tube  the 
rectum  should  never  be  divided  beyond  this  |>oint  in  that  direction,  for  fear  of  involv- 
ing thi.s  artery. 

Tlie  Suprarenal  Arteries  (Fig.  393,  p.  572)  are  two  small  vessels  which  arise, 
one  on  each  side  of  the  aorta,  opposite  the  superior  mesenteric  artery.     They  pa^s 

Fio  390. 


The  Tnfprtor  Mesenteric  and  Ita  Bmocbcc 


obliquely  upward  and  outward  to  the  under  surface  i>f  the  suprarenal  rapj^ulef*,  to 
which  they  are  distnl>uted,  anaatomosing  with  capsular  bmnchejs  from  the  phrenic 
and  renal  arteries.  In  the  adult  these  arteries  are  of  small  size;  in  the  fu.'tus  they 
are  as  hir^e  »s  the  renal  arteries. 

The  Benal  Arteries  iire  two  large  trunks  which  arise  from  the  sides  of  the 
uorla,  immediately  below  the  superior  mesenteric  artery.  Each  is  diret;ted  out- 
ward, 80  an.  to  fonn  nearly  a  rijjhl  anple  with  the  aorta.  The  right  is  longer  than 
the  loft,  on  account  of  the  position  of  the  aorta;  it  pa.s.ses  behind  the  inferior  vena 
cava.  The  Icfl  is  somewhat  higher  than  the  right.  Previously  to  entering  the 
kidney  each  artery  divide-s  into  four  or  five  branches,  which  are  distributed  to  its 
substance.     At  the  hilum  these  branches  lie  between  the  renal  vein  and  ureter,  the 
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(rein  beinj;  usually  in  front,  the  ureter  beliiml.  Each  vessel  gives  oflF  some  Piuall 
bninches  to  the  8U|nurer»al  capsules,  the  ureter,  and  the  surrounding  cellular  mem- 
hnino  and  muscles. 

The  Spermatic  Artories  are  distributed  to  the  testes  in  the  male  and  to  the 
ovaria  in  the  female.  They  are  two  slender  vessels,  of  considerable  length,  which 
arise  fiom  the  front  of  the  aorta  a  little  below  the  renal  arteries.  Epch  artery 
passes  obliquely  outward  and  downward,  behind  the  perijoneum,  crossing  tlie  ureter 
and  resting  on  the  Psoas  musele,  the  right  pperniatic  lying  in  front  of  the  inferior 
vena  cava,  tlie  left  behind  the  sigmoid  flexure  of  the  colon.  On  reaching  the  mar- 
gin of  the  pelvis  each  vessel  passes  in  front  of  the  corres|)ouding  external  iliac 
artery,  and  takes  a  dilTerent  course  in  the  two  sexes. 

In  the  male  it  w  directed  outward  to  the  internal  abdominal  ring,  and  accom- 
panies the  other  constituents  of  the  s|>ennatic  cnrd  along  the  sponnatic  canal  to  the 
testis,  where  it  becomes  tortuous  and  divides  into  several  branches,  two  or  three  of 
which  accompany  the  vaa  deferens  and  supply  the  epididymis,  an;istoinosing  with 
the  artery  of  the  vas  deferens:  others  pierce  the  back  part  of  the  tunica  albuginea 
ami  supply  the  substance  of  the  testis. 

In  the  female  the  Hpenuatic  arteries  {ovarian)  are  shorter  than  in  the  male,  and 
do  not  pass  out  of  the  abdominal  cavity.  On  arriving  at  the  margins  of  the  pelvis 
each  artery  passes  inward,  between  the  two  lamin??  of  the  broad  ligament  of  the 
uterus,  to  be  distributed  to  the  ovary.  One  or  two  small  branches  supply  the  Fal- 
lopian tube ;  another  passes  on  to  the  side  of  the  uterus  and  an:istomoscs  with  the 
uterine  arteries.  Other  offsets  are  continued  along  the  round  ligament,  through  the 
inguinal  canal,  to  the  integument  of  the  labium  and  groin. 

At  an  early  period  of  foetal  life,  when  the  testes  lie  by  the  side  of  the  spine 
below  the  kidneys,  the  spermatic  arteries  are  short;  but  as  these  organs  descend 
from  the  abdomen  into  the  scrotum  the  arteries  become  gnuhmlly  lengthened. 

The  Phrenic  Arteries  are  two  small  vessels  which  present  much  variety  in  tluur 
origin.  They  may  arise  separately  from  the  front  of  the  aorta,  imme<liately  above 
the  coeliac  axis,  or  by  a  common  trunk,  which  may  spring  either  from  the  aorta  or 
from  the  cocliae  axis.  Sometimes  one  is  derived  from  the  aorta,  and  the  other  from 
one  of  the  renal  arteries.  In  onlv  one  out  of  thirty-six  cases  examined  ditl  these 
arteries  arise  as  two  separate  ve^els  from  the  aorta.  They  diverge  from  one  another 
across  the  crura  of  the  Diaphragm,  and  then  pass  obliquely  upward  and  outwanl 
upon  its  under  surface.  The  left  phrenic  passes  behind  the  oesophagus  and  runs 
forwarrl  on  the  left  side  of  the  <rsophage-al  opening.  The  right  phrenic  passes 
behind  the  inferior  vena  cava,  and  ascends  along  the  right  side  of  the  aperture 
for  transmitting  that  vein.  Near  the  back  part  of  the  central  tendon  each  vessel 
divides  into  two  branches.  The  intenial  branch  runs  forward  to  the  front  of  the 
thorax,  supplying  the  Diaphragm  and  anastomosing  with  its  fellow  of  the  opposite 
side  and  with  the  musculo-phrenic  and  comes  nervi  phrenici,  branches  of  the  inter- 
nal mamiuary.  The  external  bnineh  passes  toward  the  side  of  the  thorax  and  inos- 
culates with  the  intercostal  arteries.  The  internal  branch  (»f  the  right  phrenic  gives 
off  a  few  vessels  to  the  inferior  vena  cava;  and  the  left  one,  some  branches  to  the 
0BSO]ihagus.  Each  vessel  also  sends  caj)sular  branches  to  the  suprarenal  capsule  of 
its  own  side.  The  spleen  on  the  left  side  and  the  liver  on  the  right  also  receive  a 
few  branches  from  these  vessels. 

The  Lumbar  Arteries  are  analogous  to  the  intercostal.  They  arc  usually  four 
in  number  on  each  side,  and  arise  from  the  back  part  of  the  aorta,  nearly  at  right 
angles  with  that  vessel-  They  pass  outward  and  backward,  around  the  sides  of  the 
body  of  the  lumbar  vertebra,  behind  the  sympathetic  nerve  and  the  Psoas  raagnus 
muscle,  those  on  the  right  side  being  covered  by  the  inferior  vena  cava,  and  the 
two  upper  ones  on  each  side  by  the  cnii*a  of  the  Diaphragm.  In  the  interval 
between  the  transverse  processes  of  the  vertebra?  each  artery  divides  into  a  dorsal 
and  an  ahdnminnl  branch. 

The  dorsal  branch  gives  off.  immediately  after  its  origin,  a  spinal  branch,  which 
enters  the  spinal  canal;  it  then  continues  it**  course  backward,  between  the  tratia^ 
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verse  prooesseB,  and  is  distributed  to  the  iniiscies  and  integuinont  of  tbc  buck,  auas- 
tomosing  with  the  siiiiihtr  brandie-s  of  the  adjacent  lumbar  arteries  and  with  the 
posterior  branc}nv'*  of  t!ie  intercostal   arteriw*. 

Tbf  spinal  branch,  besidos  supplying  oflsels  which  run  along  the  nerves  to  the 
duni  inater  and  ouuiiu  c(iuinn,  niinstomosing  with  the  other  spinal  arteries,  divide.* 
iuto  two  branches,  one  of  which  ascends  on  the  posterior  surface  of  the  body  of  the 
vertebra  above,  and  the  uther  dcsccndH  on  the  posterior  surface  of  the  body  of  the 
vertebi'a  below,  both  veasela  anastomosing  with  situilar  bnmches  from  neighboring 
spinal  arteries.  The  inosculations  of  these  vessels  on  each  side,  throughout  the 
whole  length  of  the  spine,  form  a  M-ries  of  arterial  nrches  hehinfi  the  hotlicvS  of  the 
vertebiiE  whieh  are  eonnected  with  each  otiier,  and  with  a  medinii  hingitudinal  ve.«Md 
extending  along  the  middle  of  the  posterior  surface  of  the  bodies  of  the  vertebra', 
by  transverse  brandies.  From  these  vessels  offsets  are  distributed  to  the  periosteum 
and  l>ones. 

The  abdominal  branches  ptu^n  outward,  behind  the  Qundruttis  lutuborum,  the 
lowest  branch  occasionally  in  front  of  that  muscle,  and,  being  continued  between 
the  abdominal  muscles,  anastomose  with  bi-anches  of  the  epig:istric  »nd  mteinal 
mamnuir^'  in  front,  the  intercostals  above,  and  those  of  the  ilio-lumbar  and  circum- 
tiex  iliac  hdow. 

The  Middle  Baoral  Artery  is  a  small  vessel,  about  the  size  of  a  crow-tjuill, 
which  arises  from  the  biici  part  of  the  aorta,  just  at  its  bifurcation.  It  descends 
upon  the  last  lumbar  vertebra  and  along  the  middle  line  of  the  front  of  the  Hacnmi 
to  the  upper  part  of  the  coccyx,  where  it  anastomoses  with  the  lateral  sacral  arteries, 
and  tenninates  in  a  minute  branch  whicii  runs  down  to  the  situation  of  the  body 
prepently  to  be  describe*!  as  **  Luschka's  gland."  From  it  branL'hcs  arise  which 
run  through  the  mesorectuni  to  su|)ply  the  posterior  surface  of  the  rectum.  Other 
branches  are  given  off  on  each  side  which  anastomose  with  the  lateral  sacral  arteries, 
and  send  off  small  offsets  which  enter  the  anterior  sacral  foramina. 

Coccygeal  Gland,  or  Luschka's  Gland. — Lying  near  the  tip  of  the  coccyx, 
in  a  sniuU  tendinous  interval  formed  by  the  iini(m  of  the  Levator  ani  muscles  of 
either  side,  and  just  above  the  coccygeal  attachment  of  the  t>phincter  ani.  is  a 
small  conglobate  body  about  as  large  as  a  lentil  or  a  pea,  first  described  by 
Luschka*  and  named  by  him  the  rov.nfgeal  gland^  but  the  real  nature  and  uses 
of  which  are  doubtful,  nor  does  it  seem  at  present  certaii»  that  it  always  exists.  Its 
most  obvious  conntM:?tions  are  with  the  arteries  of  the  part.  It  consists  of  a  conge- 
ries of  small  arteries  derived  from  the  middle  sacnd  and  freely  cumniunifating  \Mth 
each  other.  These  vessels  are  enclosed  in  onu  or  more  layers  of  polyhednd  giimuhir 
cells,  and  the  whole  structure  is  invested  in  a  capsule  of  connective  tissue  which 
Bends  in  tnibecula?  dividing  the  interior  into  a  number  of  spaces  in  which  the  ves- 
sels and  cells  are  contained.  Nerves  pass  into  this  little  body  fix>m  the  symjiailietic, 
but  their  mode  of  termination  is  unknown. 


Common  Iliac  Arteries  [Fig.  393,  p.  572]. 

The  abdominal  aorta  divides  into  the  two  Common  Iliac  Arteries.  The  bifur- 
cation usually  lakes  place  on  the  left  side  of  the  bo*ly  of  the  fourth  lumbar  vertebra. 
This  point  corresponds  to  the  left  side  of  the  umbilicus,  and  is  on  a  level  with  a  line 
drawn  from  the  highest  point  of  one  iliac  civst  to  the  other.  The  common  iliac  arte- 
ries are  about  two  imdies  in  length  :  diverging  from  the  tenuination  of  the  aorta,  they 
pafis  downward  and  outward  to  the  margin  of  the  pelvis,  and  divide  opposite  the 
intervertebral  substance,  between  the  last  lumbar  vertebra  and  the  sacrum,  into  two 
branches — the  external  and  internal  iliar  arteries,  the  fonner  supplying  the  lower 
extremity,  the  latter  the  viscera  and  parietes  of  the  pelvis. 

The  ri^ht  common  iliac  Ls  somewhat  larger  than  the  left,  and  passes  more 
obliquely  across  the  body  of  the  last  lumbar  vertebra.     In  front  of  it  are  the  peri- 

*  l)fr  Hinutnhnng  vnri  die  ^ewtdriuie  de»  Menitheti,  Berlin,  1S60;  AjuUnwie  *lnt  Mrrtgrhnt^  Tubingen, 
1864,  vol.  ii.  pi.  2,  p.  187. 
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toueum,  tbt»  ileum,  brandies  of  tht*  pvmpathetic  ncrvu,  and.  at  its  point  of  division, 
tlic  ureter.  Behind  it  i»  sepfiratetl  from  the  lftj*t  Inmhnr  vertehni  by  the  two  com- 
mon iliac  veins.  On  its  ontef  ttide  it  is  in  relation  with  the  inferior  vena  cava  and 
the  right  common  iliac  vein  above,  and  the  Psoas  maguiiit  muscle  below. 

The  left  common  iliac  i.'?  in  relation  in  front  with  the  peritoneum,  branches  of 
the  sympathetic  nerve,  and  the  superior  hemorrhoidal  artery,  and  is  crossed  at  its 
point  of  bifurcation  by  the  ureter.  The  left  I'ommon  iliac  vein  lies  partly  on  the 
inner  side  and  partlv  beneath  the  artery ;  on  its  outer  side  the  artery  is  in  relation 
with  the  Psoas  magnus. 

Branches. — Tlie  common  iliac  arteries  give  off  small  branches  to  the  perito- 
neum, Psoas  magniis,  ureters,  and  the  surrounding  cellular  tissue,  and  occasionally 
give  origin  to  the  ilio-luinbar  or  renal  arteries. 

Plan  op  the  Relations  of  the  Common  Iiliac  Arteries. 


1 


In  Frmit. 
PeritofHMim. 
Smalt  intV!*tineH. 
Sympnthetic  nerrea. 
l/retor. 


In  Front. 
Peritonemn. 
Sympathetic  n^n'M. 
Superior  hpmorrhmdft!  iirtffry. 
Ureter. 


Outer  Side. 

Inner  Side           /^          >.            fhUcr  Sidt, 

Vena  cava. 

Rif^ht  common  iUac 

vein. 
Psoas  muscle. 

Left  common  iliac      'Left       ^        Psoas  tnusclo. 

inon  iliac  veins. 

BeMind.                                  i 
Loft  common  iliac  vein. 

Rrhiriii. 


Peculiarities. — The  point  of  origin  varies  at'cordinii  to  tlie  bifurcation  of  the  anrtft.  In 
thre^f'jurthi*  of  a  lar^e  numl>tfr  nf  ca,<t09  tlit?  aorta  hifurctitiKl  either  uiHin  the  fourth  Utmhnr 
Tortcljni  or  uiion  the  int«;rvertBl)ruI  disk  between  it  and  the  fiftli,  the  bifurcation  bcinf;  in  one 
COAe  out  of  nine  below,  and  in  one  out  of  eleven  aliove^  Chin  fH)int.  In  ten  out  of  every  thirteen 
cases  the  vessel  bifurcated  within  half  an  inch  alwve  or  l>elow  the  level  of  the  creet  of  uie  ilium  ; 
more  frequently  hrlow  thnn  alKive. 

The  point  of  division  \n  subject  to  great  variety.  In  two-thirds  of  a  large  numlwr  of  coses 
it  was  betwf>en  the  last  lumbar  vertebra  and  the  upper  border  of  the  sacrum,  being  above  that 

Solut  in  one  case  out  of  eight,  and  below  it  in  one  case  out  of  six.  The  left  ooiumon  ilini'  artery 
ivides  lowiT  di)\vn  more  frequently  than  the  rii^ht 

The  relative  length  also  of  the  two  common  iliac  arteries  varies.  The  right  oommoa 
iliac  waa  the  longer  in  (J3  eases;  the  left,  in  52;  whilst  they  were  Iwth  ecjual  in  53.  The 
lengtU  of  the  urterien  varied,  in  hve-Reventht4  of  the  castas  exaiiiineil,  fn>m  an  iiioli  and  a  half  to 
three  inches;  in  about  half  of  the  reiimiiiing  cases  the  artery  was*  lon>i*'r.  and  in  the  other  half, 
shorter,  the  minimum  len>ith  being. less  than  half  an  inch,  the  maximum  four  and  a  half  inches. 
In  one  instance  the  right  common  iliac  was  found  wanting,  the  external  and  internal  iliacs  aris- 
ing directly  from  the  aorta. 

SuTffioal  Anatomy. — The  application  of  a  lijrature  to  the  common  iliac  artery  may  be 
required  on  avcuuntof  ancuriHrn  or  hemorrhage  implicating  the  external  or  internal  iltacs.  or  on 
account  of  tie<;ondary  hemorrhage  after  iimputation  of  Uie  thigh  high  up.  It  hn.*  been  seen  that 
tlie  origin  of  thics  ves«el  corresponds  to  the  left  siiie  of  the  umbilieuH  on  a  level  with  a  line  drawn 
from  the  highest  point  of  one  iliac  crest  to  the  o|'p<*site  one,  and  it**  course  to  a  line  extending 
from  the  left  Hide  of  the  umltilicus  downwani  toward  the  middl**  of  Pouparl'n  ligataent.  The 
line  of  incision  recjuircd  in  the  fir^t  steps  of  an  operation  for  securing  this  vessel  would  materially 
depend  upon  the  nature  of  the  disease.  If  the  surgeon  select  the  iliac  rngion,  a  curvwl  incision 
about  five  inchea  in  length  may  be  made,  eommencint:  on  tlie  left  side  of  thp  umbilicii'*,  carried 
outward  toward  the  anterior  superior  iliac  »tpine.  and  then  aloni;  the  upper  Imrder  of  PoujMirt's 
ligament  wa  far  as  it'4  midille.  But  if  thf  aneurismal  lumor  Nhuuld  extend  hiirh  up  in  the  abdo- 
men alon<;  the  cxtfrnal  iliac,  it  is*  Itctter  to  select  the  side  of  the  abdomen,  approaching  the  artt>ry 
from  above  by  makini;  an  inci>>ion  from  fimr  to  five  inches  in  Irngth  from  almut  two  inches  ulM»ve 
and  to  the  left  of  the  umbilicus.  carrii*d  outwanl  in  a  curvet!  ilirection  toward  the  lumbar  region, 
and  terminating  a  little  below  the  anterior  Mipcrior  iliac  ^pine.  The  alMloininal  muecleH  (in  either 
case)  having  been  mutiout^ty  dividwl  in  succession,  the  transverwalis  fascia  must  l>e  nirefully  cut 
tlirough,  and  tlie  peritoneum,  together  with  the  ureter,  separated  from  the  artery  and  pui*he»i 
aside;  the  sacro-iliac  articulation  must  then  Ih?  felt  for,  and  upon  it  the  vessel  will  be  felt  pul- 
sating, and  may  be  fully  expose*!  in  close  ctmnnrtion  with  its  a«»oompanying  vein.  On  the  riffht 
side  botli  cummun  iliac  veins,  as  well  as  the  inferior  vena  cava,  arc  in  close  connection  with  the 
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artery,  ami  must  be  carefuUjr  avoided.  On  the  left  side  the  vein  UHually  lies  on  the  inner  side 
and  behiud  llio  artory,  hut  it  occusionally  happens  Ihut  the  two  toniiuon  iliac  veins  are  jointHi  OD 
tlie  left  iniiteafi  of  the  rig;hL  side,  which  would  add  much  to  the  diftioulty  of  an  operation  in  such 
a  case.  The  common  iliac  artery  may  be  so  shurt  that  dan-jcr  may  be  apprehenJod  from  .second- 
ary hemorrhage  if  a  ligature  is  applie<l  to  it.  It  would  be  preferable  in  such  a  caae  to  tie  both 
the  ext«rn&l  and  iat<^nial  iliacs  near  their  oriein. 

[l>avy  of  Enghind  hue  devise*!  a  "  rectal  lever,"  which  i?  introduced  into  the  rectum  and 
placed  over  the  common  iliac  of  the  side  to  be  operated  on.  By  its  cipvatinn  the  artery  can  b* 
coninrest*eil  to  prevent  heiuorrhii^e  in  hip-joint  amputation.  Lloyd  of  Birmingham  has  deviswl 
anotner  excellent  method  to  attain  the  same  end,  oy  compression  of  the  external  ilinc  and  the 
branches  of  the  internal  iliac  goinc  to  tlie  thi^h,  by  pa-ssin^  an  elatstic  handafie  around  half  of 
the  pelvis  above  the  iliac  crest  in  front  and  between  the  anus  and  tuber  isi-hii  behind.  A  roller 
banutt;;c  should  be  placed  over  the  est<*rnal  iliac] 

Collateral  Circulation. — The  nrineipul  agents  in  carryiuii  on  the  collateral  circulation 
after  the  application  of  a  lipiture  to  the  common  iliac  are  the  unastomOMf  of  tlie  hemorrhoidal 
branches  of  the  iiitiTiial  iliac  with  the  superior  hemorrhoidal  from  the  inferior  mesenteric:  the 
ana^tomoAC!*  of  the  uterine  and  ovarian  arteries  and  of  the  vesica!  arteries  of  opposite  sides ; 
of  the  lateral  sacnil  with  the  middle  ttacral  art4»ry  ;  of  the  epi;:a>itric  with  the  int4>rnal  mammary, 
inferior  intercostal,  and  lumbar  arteries  ;  of  the  circumflex  iliac  with  the  lumbar  arteries  ;  of  the 
iiio-lurabar  with  the  hist  luralwr  artery;  of  tlie  obturator  artery,  by  means  of  it*  pubic  branch, 
with  the  vessel  of  the  opposite  side  luid  willi  tiie  internal  epigastric}  and  of  the  gluteal  witU  the 
posterior  branches  of  the  sacral  arteries. 

Internal  Iliac  Artery  (Fig.  400). 

The  Internal  Iliac  Artery  vsuppiies  the  walls  and  viscera  of  the  i)elvis,  the  gene- 
nitive  orgiius,  aud  ibe  iiiiR-r  side  of  the  thi^h.  It  is  a  sln>rt.  thick  vessel — smaller 
in  the  adult  thau  the  external  iliac,  lUid  about  an  inch  and  a  half  in  length — which 
arises  at  tlie  point  of  bifurcation  of  the  common  iliac,  iind,  ]»as^inir  downward  to 
the  upper  margin  of  rhe  great  saero-sciatic  fornnion,  dividc-s  into  two  large  trunks, 
an  einteritu'  ami  a  posterior ;  a  partially  obliterated  cord,  the  hypogaislric  artery, 
extending  from  the  extremity  of  the  vessel  fon\ard  to  tlie  bladder. 

Rel.^tions. — In  front  with  the  ureter,  which  separates  it  from  the  peritoneum; 
behind,  with  the  internal  iliac  vein,  the  Inmbo-sacral  nerve,  and  Pjriformis  muscle; 
by  its  outer  siUi'  near  its  origin,  with  the  P.'hmls  magnus  muscle. 

Plan  of  the  Relations  of  the  Intehnal  Iliac  Artery, 

In  Fr<ynt. 
Peritoneum. 

Croter. 


OuUt  SitU, 
Psoas  magnus. 


Behind. 

Internal  iliac  vein. 
LumlK>-Kacral  nerve, 
Pyriformis  muscle. 

In  the  fbetiis  the  intcnial  ilinc  artery  {ht/pit*j(tMtrir)  is  twice  as  large  as  the  exter- 
nal iliac,  and  appears  to  be  the  continuation  of  the  common  iliac.  Passing  forward 
to  the  bladder,  it  ascends  along  the  sides  of  that  viscus  to  its  summit,  to  whicli  it 
ffives  branches;  it  then  pa.sses  upward  along  the  back  part  of  the  anterior  wall  of 
tbe  abdomen  to  the  umbilicus,  converging  toward  its  fellow  of  the  opposite  side. 
Having  pR-ssed  through  the  umbilical  (tpenin2,  the  two  arteries  twine  round  the 
umbilical  vein,  forming  with  it  the  umbilic;il  cord,  and  ultimately  ramify  in  the 
placenta.  The  portion  of  the  vessel  within  the  abdomen  is  called  the  hypogoBtric 
artery,  and  that  external  to  that  cavity  the  uinfnh'cnl  artery. 

At  birtli,  when  the  placental  circulation  ceases,  the  upjKT  |M)r!ion  i»f  the  hypo- 
gastric artery,  extending  from  the  summit  of  the  bladder  upward  to  the  umbilicus. 
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contracts,  and  ultimately  dwindles  to  a  solid  fibrous  cnril ;  but  the  lower  portion, 
extending  from  its  origin  (in  what  is  now  the  intemul  iliao  artery)  for  about  an 
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inch  and  !i  liiilf  to  tlic  whII  of  the  bladder,  and  thence  to  the  summit  uf  tliiit  organ, 
is  not  totally  impervious,  though  it  becomes  cousidei-ably  reduced  in  size,  and  serves 
to  convey  blood  to  the  bladder  under  the  name  of  the  superior  vesical  artery. 

Peculiarities  as  regrards  Length. — In  twotliinl!*  of  u  lurjie  nnm>>or  of  ra»(*»  the  Ien;;th 
of  thu  inti'iTiJil  iliac  varied  between  iiii  inch  iiml  nn  inch  and  u  half;  in  the  r**mninin;i  third  it 
was  mi^rc  froiiientlj  longer  than  shorter,  the  maximum  length  bein^  three  inches,  the  min- 
imum half  nn  inch. 

The  leni^ths  of  the  common  and  internal  iliac  artorioH  bear  nn  inverrt«  proportion  to  eAch 
olhtT,  the  internal  illiic  artery  bein^  Innjr  when  iho  eomninn  iliu**  i*  Khort,  and  vi'-r  vrr,f/i. 

As  regards  its  Place  of  Division. — Thu  phiue  of  diviHion  of  the  intenml  iliiM-.  vnri«8 
between  the  upper  marjfin  of  the  saoruhi  ami  the  upper  lK)rder  of  the  «ui'o-#eiutie  foramen. 

The  arteries  uf  the  two  nides  in  a  serie.-*  of  cu(>ejt  oftvn  diSeTtnl  in  l<'n^th,  l)ut  neither  ueemed 
onnKtantly  U*  rxoend  tin*  other. 

Surgical  Anatomy. — The  application  of  a  li<rature  to  tho  intemul  iliac  artery  may  bo 
retjuirod  in  eopes  of  aneurism  or  heniorrha^'c  affeetinc  one  of  it^  hranehc*.  The  vessel  may  bo 
■ecun'd  hy  makinii  an  ineiition  thrnu!:h  the  abdominal  pariete!^  in  the  iliac  re^^inn,  in  a  direction 
and  to  an  extent  similar  to  thot  for  weurin;:  the  comuion  iliao:  the  tm^sver^alis  fa-s^-iu  huvin;; 
\n'**n  caiitioiiHly  divideil,  and  the  porit^ineiini  pushed  inward  friim  the  ilinr  fo?<.sa  toward  the  [tel- 
vis,  the  finper  may  feel  the  piil.sation  of  tlie  externa!  iliac  at  the  bottom  of  the  vround.  and  by 
tracing;  this  resHol  upward  the  iotcrnul  iliac  is  arrived  at,  opposite  tlie  sacro-iliae  articulation.   It 
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Hhould  Iw  rcmerohcred  that  the  vein  lies  l>ehin<l  and  on  the  ri^ht  side,  a  little  <txterna?  to  the 
artorv  and  in  close  contact  with  it ;  the  ureter  and  peritoneum,  which  lie  in  front,  niunt  al«o  be 
avoiiled.  The  dcfcree  of  fticiiity  in  upplyin;;  a  lijtniurt  to  tins  vesjwl  will  mmnlr  depend  upon 
itji  lenjfth.  It  hiw  l)o«>n  Bccn  that  in  the  (treat  majority  of  the  caxe.n  examine>d  the  artery  wa« 
Khort,  varying!:  from  aji  inch  It)  an  inch  and  a  half;  in  these  cases  the  artery  is  deeply  ■*eat«Hl  in 
the  fH'Ivirt:  when,  on  the  contrary,  the  vessel  i:*  lonjror.  it  is  found  partly  al»ove  that  cavity.  If 
the  artflry  is  venp-  short,  as  occasionally  liapiH'n.Xf  it  would  he  prelerable  to  apply  a  ltj|ratiirc  to 
the  cfimmon  iliac  or  upon  the  external  and  internal  iliacH  nt  their  nriirin. 

Collateral  CLroulation. — In  I'rof  Owen's  iIiw(*ection  of  a  case  in  which  the  intenial  iliac 
artery  had  Iwcn  tied  fpy  Stevens  ten  years  l>efore  death  for  aneurism  of  the  scjtttie  artery,  the 
internal  iliac  was  found  im(Mrviou[*  for  nlvout  an  inch  al>ove  the  point  where  the  ligature  \\w\ 
l>een  applied  ;  hut  the  oV>Htcration  did  not  extend  to  the  origin  of  the  external  iliac,  u»  the  ili<v 
lumhur  artery  uroj*e  just  alxive  thiH  point.  Below  the  point  of  obliteration  the  artery  resumed 
it«  natural  dmmeter.  and  continued  no  for  half  an  inch,  the  obturator,  lateral  sacral,  and  gluteal 
uriidnij;  in  succession  from  the  latter  portion.  The  obturator  artery  was  entirely  ohlitt.'rattHi. 
The  latt'ral  hacrul  artery  was  a-s  lar^e  a«  a  crow's  quill,  and  luid  a  very  free  aniui«tomo.iiH  with 
the  artery  of  the  opposite  side  and  with  the  middle  saeral  artery.  The  sciatic  artery  was  entirely 
obliterated  as  far  as  its  point  o("  connection  witli  the  aneurismal  tumor,  but  on  the  distal  *.ide  of 
the  6ac  it  was  continued  down  nlon;;  the  back  of  the  thi^h  nearly  as  lar/ro  in  size  as  the  femoral, 
beinir  pervious  al>oui  an  inch  below  the  sao  by  receiving  an  anastomosing  vessel  from  the  pro- 
funda.* The  circulation  was  t.-arried  on  by  the  anat^tomoses  of  the  uterine  and  ovarian  arteries; 
of  the  opiKWiite  vesieul  arterie>* ;  of  tl»e  heniorrlioidal  branclien  of  the  iuterinil  iliac  with  those 
from  the  inferior  nii'seTiteric ;  nf  the  obturator  aitery,  by  means  of  its  nubic  branch,  with  the 
vessel  of  the  opposite  side  and  with  the  epigastric  and  internal  circunitlex  ;  of  the  circumflex 
and  perfonitin^  branches  of  the  profunda  femoral  with  the  neiatic  ;  ivf  the  ^hiten!  with  the  pos- 
terior branches  of  the  sacral  arteries ;  of  the  ilio-lumbar  with  the  la.st  lumbar :  of  the  lateral  sac- 
ral with  the  middle  sucrol*,  uitd  of  ttiti  circuiuflez  ilioA  with  tlie  ilio-lumlHir  and  gluttial. 


Branches  op  thb  Internal  Iliac. 

From  the  Anterior  Trunk.  From  the  Po$terior  Trunk, 

Superior  Vesical. 


In  female.  < 


Middle  Venioal. 

Inferior  Visical. 

Middle  Heiiiurrhuidal. 

Obtui^tor. 

Internal  Pudic. 

Sciatic. 

Uterine. 

Vnginal. 


llio-Iumhar. 
Lateral  Sacral, 
Gluteal. 


The  superior  vesical  is  that  part  of  the  fcetjil  hypopastric  artery  which  remains 
pervious  after  birth.  It  extends  to  tJie  side  of  the  bladder,  distrihutinnr  numerous 
branches  to  the  apex  and  hodv  of  the  orp^n.  From  one  of  these  a  slender  vessel 
is  derived  wiii(*h  acconipunit^s  the  vilh  deferens  in  its  course  to  the  testis,  where  it 
anastomoses  with  the  speiinatic  artery.  This  is  the  artery  of  the  va$  defertft^. 
Other  branches  supply  the  ureter. 

The  middle  vesical,  usually  a  branch  of  the  superior,  is  distributeil  to  the  base 
of  the  hladdtT  anil  the  under  surface  of  the  vesiculir  seminales. 

The  inferior  vesical  arises  from  the  anterior  division  of  the  internal  iliac,  fre- 
quently in  common  with  the  middle  hemorrlioidal,  and  is  distributed  to  the  base  of 
the  bladder,  the  prostate  gland,  and  vesiculte  seminales.  The  branches  distribute<l 
to  the  prt»state  communicate  with  the  corresp^rmdin^  vessel  of  the  opposite  side. 

The  middle  hemorrhoidal  artery  usually  arises  tofrether  with  the  prece^ling 
vessel.     It  supplies  the  rectum,  anastomosing  with  the  other  hemorrhoidal  arteries. 

The  uterine  artery  passes  downward  from  the  anterior  trunk  of  the  internal 
iliac  to  the  neck  of  the  uterus.  Ascending  in  a  tortuotis  coui-se  on  the  side  of  this 
viscus  between  the  layei*s  of  the  broad  li^amt-ut.  it  distributes  branches  to  its  sub- 
stance, anawtomosing  near  its  tetTninatinn  witli  a  branch  from  the  ovarian  artery. 
Branches  from  this  vessel  are  also  distributed  to  the  bladder  and  ureter. 

The  vaginal  artery  »»  analojrous  to  the  inferior  vej*ieal  iu  the  mule;  it  descends 
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upon  tbe  vagmu,  supplying  \x»  mucous  membrane  and  sendiug  brunches  U)  the  neck 
of  tJie  bladder  and  contijn»ou»  part  of  the  rectum. 

Tiif  obturator  artery  [Fig.  400]  n:suuliy  ariges  from  the  anterior  trunk  of  llie 
internal  iliac,  frequently  from  the  (K>stfrior.  It  pa^ssew  forward  lielow  the  brim 
of  the  pelvis  to  the  canal  in  the  upper  border  of  tht*  olitunitor  forauu-n*  and. 
escaping  from  the  pelvic  cavity  through  this  aperture,  divides*  into  an  internal  and 
an  external  bninch.  In  the  pelvic  cavity  this  vessel  lies  upon  the  pelvic  fascia, 
beneath  the  perironeura  and  a  little  below  the  obtui*ator  nerve,  and  whilst  passing 
thrnugh  the  obturator  foramen  is  contained  in  an  oblique  canal  ftinned  by  the  hori- 
zontal branch  of  the  pubes  above  and  the  arched  border  of  the  obturator  mem- 
brane below. 

Branches. —  Withhi  the  pelvis  the  obturator  artery  gives  off  an  ili/tc  bntneh  to 
the  iliac  fossa,  which  supplies  the  bone  and  the  Iliaeus  muscle,  and  anastomoses 
with  tile  ilio-lumbar  artery;  a  vesical  branchy  which  runs  backward  to  supply  the 
bladder;  and  a  piM:  hrawlu  which  is  given  off  from  the  vt^ssel  just  before  it 
leaves  the  pelvic  cavity.  This  branch  ascends  upon  the  back  of  the  pubes,  com- 
municating with  offsets  from  the  epigastric  artery  and  with  the  corresponding  vessel 
of  the  opposite  side.  This  branch  is  place<l  on  the  inner  side  of  the  femoral  ring. 
External  to  the  pelvia  the  obturator  artery  divides  into  an  *'xtermd  and  an  inti-rnal 
bninch,  which  are  deeply  situated  beneath  the  Obturator  extemtis  muscle;  skirting 
the  circumference  of  the  obturator  foramen,  they  anastomose  at  tlie  lower  part  ot 
this  aperture  with  each  other  and  with  branches  of  the  internal  circuinllex  artery. 

The  internal  branch  curves  downward  along  the  inner  margin  uf  the  obtunitor 
foramen,  distributing  bmuchea  to  the  Obturator  externus  muscle.  Pectinotis.  Abduc- 
tors, and  Gracilis,  and  anastomoses  with  the  external  branch  and  with  the  internal 
circumflex  artery. 

The  external  branch  curves  round  the  outer  margin  of  the  foramen  to  the  space 
between  the  Gemellus  inferior  and  Quadnitus  femoris,  where  it  anastomoses  with  the 
sciatic  artery.  It  supplies  the  Obturator  muscles,  aniustomoses.  as  it  piisses  backward, 
with  the  internal  branch  ami  with  the  internal  circumflex,  and  sends  a  branch  to  the 
hip-joint  through  the  cotyloid  notch,  which  ramifies  on  the  round  ligament  as  far  as 
the  head  of  the  femur, 

PeouliarltSes. — In  two  out  nf  pvnry  throo  («wes  the  obtunitor  arises  from  the  intornal  iliRC; 
in  one  oaoc  in  three  atid  a  half  from  the  episiastric :  and  in  a)ji)ut  une  in  tteventy-two  cases  by 
two  roots  from  both  vessels.  It  ixt'isvs  in  aljuut  the  uauie  proportion  from  the  extomal  iliac 
artery.  The  origin  of  the  obturator  from  the  epigastrio  is  not  coumonly  found  on  both  ^idttIf  of 
the  8am e  body. 

When  the  obturator  artery  arisoB  at  the  front  of  the  pelvit*  from  the  epijiastric,  it  descends 
almost  vertically  to  the  upjKT  piirt  of  the  obturator  foramen.  The  iirtf-ry  in  ihih  courw  usually 
lic^  in  contact  with  the  excernal  iliac  vein  and  on  tlie  outer  nide  of  the  femoral  ring  (Ki^.  4t.)l.  a); 
in  such  cttHes  it  would  not  Im;  endanj^ered  in  the  operntion  for  fcmorul  hernia.  Ouoasionutly, 
bowerer,  it  curves  Inward  along  the  free  marpn  of  Gimbernat's  ligament  (Fi^.  401,  b),  and 

Fio.  401. 


VarlAtions  in  Ortgta  and  Course  of  Obtumtur  Arivry. 


under  such  circuin«tant?eft  would  ahna<it  completely  encircle  thp  neck  of  a  herniiil  sac  (snppoi&ini; 
a  liernitt  to  exi^t  in  such  a  case)^  and  would  ha  in  great  danger  of  being  wounded  if  an  ope- 
ration was  performed. 
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The  internal  pudic  is  the  smaller  of  the  two  lenuinal  branchea  of  the  anterior 
trunk  of  the  iiiteriuil  iliac,  and  supplies  the  external  organs  uf  generation.  It 
piLs.ses  downward  anil  outward  to  the  lower  border  of  the  great  sacra-sciatic  fora- 
men, and  emerges  from  the  pelvis  between  the  Pyriformis  and  Coccvgeii.s  muscles; 
it  then  cromses  the  spine  of  the  ischium  and  re-enters  the  pelvis  through  the  leeeer 
sacro-^ciatic  foramen.  The  artery  now  cruss^es  the  Obturator  internus  muscle  along 
the  outer  wall  of  the  ischiu-rectal  fossa,  being  situated  about  an  inch  and  a  half 
above  the  lower  margin  of  the  ischial  tuberosity.     It  is  here  contained  in  a  sheath 

Fin.  402. 
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of  the  ohtarator  fascia,  and  gradually  approaches  the  margin  of  the  ramus  of  the 
ischium,  along  which  it  ascends  forward  and  upward,  pierces  the  pojiterior  layer  of 
the  deep  perineal  fascia,  mid  runs  forNvard  along  the  inner  margin  of  the  ramus  of 
the  pubes;  finally,  it  j^nfoi^ntes  the  anterior  layer  of  tlie  deep  perineal  fascia  and 
divides  into  its  two  terraiuaJ  branches,  the  dorsal  artery  of  the  penia  and  the  art*:ry 
of  the  corpus  cai*emosum. 

Relations. — In  the  first  part  of  its  course,  within  the  pelvis,  it  lies  in  front  of 
the  Pyrifoniiis  muscle  and  sacral  plexus  of  nerves  «n*l  on  the  outer  side  of  the  nnv 
tum  (on  the  left  side).  As  it  crosses  the  spine  of  the  isehium  it  is  covered  by  the 
Gluteus  maximus.  In  tlie  |>elvis  it  lies  on  the  otiter  side  of  the  ischio-rectal  fossa, 
upon  the  surface  of  the  Obturator  intomus  muscle,  contained  in  a  fibrous  canal 
formed  by  ♦ae  obturjitor  fascia  and  the  falciform  process  of  the  great  sacro-sciatic 
ligament.     It  is  accompanied  by  the  pudic  veins  and  the  internal  pudic  nerve. 

Peculiarities. — Tho  internal  pmlJc  is  snmetimo!*  ctmallfr  timn  n^nal,  or  fails  to  civi*  off  one 
or  two  of  IV*  unxiii]  h ranches ;  in  Kuch  caa^s  the  deficiency  \a  oupplitil  l.y  branclica  dcrivi^d  from 
an  luMitionnl  vossol,  the  iicfimiirji  pudi'%  which  jrciieruHy  nrific*  from  the  piidic  artpry  hefore  its 
oxit  from  tht*  trt'ttt  »iucn>-fkMutio  iununen.  ami  pnj-ncM  furwiinl  n».'ar  (he  l>nw»  of  thp  Madder,  on 
the  upper  purt  of  the  pro»tate  plund,  to  the  p»'rincum  ;  it  then  p«'rfurut«.'*i  the  trijinpular  lig- 
ament itnd  give:*  off  the  bmnchM  usiiallr  derived  from  tho  pudic  nrt»'rv.  The  deficiency  mo^t 
frequently  met  with  is  that  in  which  t^e  int^ntiiJ  pudic  end*  a.*  llic  artery  of  (he  hiilh.  the  art*ry 
of  the  wrpus  cavernoRum  and  arteria  dorsaliH  penis  lioinir  derived  from  the  Acce.«!«orv  pudic.  (jt 
(he  pndif  may  tenninnte  an  the  superficial  permeal,  the  artery  of  the  hulb  being  derived,  with 
the  other  two  bmnehcA,  from  the  a<'ce»tjiMry  veosel. 

The  relation  of  the  Bcee.Hwnry  pudic  to  the  prosialo  ^Innd  and  urethra  ih  of  the  ftreatettt  Inter- 
est ID  a  surgical  point  of  view,  as  thi«  vessel  in  in  danger  of  being  wounded  in  the  lateral  ope- 
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ration  of  lithotomy.  The  eiudeot  Hhould  also  study  the  position  of  the  internal  pudic  nrtery 
and  iU  brnnuhes.  when  runuitig  a  nonnal  course,  with  ri.'ganl  to  tlie  »ariie  opvnilion,  Th*?  »u|>or- 
tiuiftl  arteries  of  the  perineum  and  the  transverse  perineal  aie,  of  nere.swtty.  divided  in  this  ope- 
ration, but  the  hemorrhage  frnm  these  vrssels  is  seldom  excewive;  should  a  ligature  be  remiirt-d, 
it  can  readilv  he  applied  on  account  of  their  «uperfleial  jMwition.  The  artery  of  the  Imin  may 
he  divided  if  the  incision  be  carriwl  too  far  forward,  and  wnund  of  this  vpssel  may  be  atO'iidtxl 
with  serious  or  oven  fatal  consequences.  The  main  trunk  of  the  internal  pudic  artery  stands  a 
riKk  of  beinjb!  wounded  if  the  incision  be  carried  too  far  outwani ;  hui  bt'in^  Inmnd  down  by  tlte 
fltronf;  obturator  fascia  and  under  cover  of  the  ramu»  of  the  ischium,  the  accident  ifc  not  very 
likely  to  occur  unless  the  veiwel  ruiia  an  anomalous  course. 

Brcmches. —  Within  the  pelHs  the  internal  pudic  gives  off  several  ruijJI  bt^nches 
wlilcb  sujiply  the  muscles,  sjicral  nerves,  ami  pelvic  viscera.  In  the  perint^um  the 
following  brancbea  are  given  off: 

Inferior  Hemorrhoidal.  Artery  of  the  Bulb.  • 

Superficial  Perineal.  Aricrv  of  the  Corpus  Cavemosum. 

Transverse  Perineal.  Dorsal  Arterj'  of  the  Penis. 

The  inferior  hemorrhoidal  are  two  or  three  small  arteries  which  arise  from 
the  internal  pudic  lus  it  fwtsscs  above  the  tubero.sity  of  the  ischium.  Crossing  the 
ischio-rectal  fossa,  they  are  distribute<l  to  the  muscles  and  integument  of  the  anal 
region. 

The  superficial  perineal  artery  supplies  the  scrotum  and  muscles  and  integu- 
ment of  the  perineum.  It  arises  from  the  intenial  pudic,  in  front  of  the  precerling 
bninches.  and  turns  upward,  crossing  cither  over  or  tinder  the  Transversus  ]»erinjei 
muscle  and  runs  forward,  parallel  to  the  pudi<*  urcb.  in  the  interspace  between  the 
Accelerator  urinie  and  Erector  ])enis  muscles,  both  of  which  it  supplies,  and  is  fin- 
ally distribunfd  to  the  skin  of  the  darlos  and  scrotum.  In  it«  passage  through  the 
perineum  it  lies  beneath  the  superficial  perineal  fascia. 

The  transverse  perineal  is  a  small  branch  which  arises  either  from  the  internal 
pudic  or  from  tlie  superficial  perineal  artery  as  it  croases  the  Transversus  perina?i 
muscle.  It  runs  li*ansvei-sely  inward  along  the  cutaneous  surface  of  the  Transversus 
perintei  muscle,  which  it  sui)plie4*,  as  well  as  the  structures  between  the  anus  and 
bidb  of  the  urethra,  and  anastomoses  with  the  one  of  the  opposite  side. 

The  artery  of  the  bulb  is  a  large  hot  very  short  vessel  which  arises  from  the 
internal  pudic  between  tlie  two  layers  of  the  dcwp  jwrineal  fiLscin,  and,  piussin^  nearly 
transversely  inward,  pierces  the  bulb  of  the  urethra,  in  which  it  ramifies.  It  gives 
off  a  small  branch  which  descends  to  supply  Cowper's  gland.  This  artery  is  <>f  con- 
siderable importance  in  a  surgical  point  of  view,  as  it  is  in  danger  of  being  wounded 
in  the  lateral  operation  of  lithotomy — an  accident  usually  attended  in  the  adult  with 
alarming  hemorrhage.  The  vessel  is  scauetimes  very  small,  occasionally  wanting,  or 
even  double.  It  sometimes  arises  from  the  internal  ]>udic  earlier  than  usual,  and 
crosses  the  perineum  to  reach  the  back  part  of  the  bidh.  In  such  a  case  the  vessel 
could  hardly  fail  to  be  wounded  in  the  perfonnanoe  of  the  lateral  openttion  for  lith- 
otomy. If,  on  the  contrary,  it  should  arise  from  an  accessory  pudic,  it  lies  more  for- 
ward than  usual  and  is  out  of  danger  in  the  operation. 

The  artery  of  the  corpus  cavemosum,  one  of  the  terminal  branches  of  the 
internal  ptidic,  arises  from  that  vessel  while  it  is  situated  between  the  cms  penis 
and  the  ramus  of  the  pubes:  piercing  the  cms  penis  obliquely,  it  runs  forward  in 
the  centre  of  the  corpus  cavemosum.  to  which  its  branches  are  distributed. 

The  dorsal  artery  of  the  penis  ascends  between  the  crus  and  pubic  sympliysis, 
and,  piercing  the  susj>ensory  ligament,  runs  forward  on  the  dorsum  of  the  penis  to 
the  glans.  wiiere  it  divides  into  two  l>ranches.  which  supply  the  glans  an<l  prepuce. 
On  the  dorsum  of  the  penis  it  lies  immediately  beneath  the  integument,  parallel  with 
the  dorsal  vein  and  the  corres|>ondiug  artery  of  the  opposite  side.  It  supplies  the 
integument  and  fibrous  sheath  of  the  corpus  cavcmosutn,  sending  branches  through 
the  sheath  to  anastomose  with  the  preceding  vessel. 

The  internal  pudic  artery  in  the  female  is  smaller  than  in  the  mule.  Its  origin 
uid  course  are  similar,  and  there  is  considerable  analogy  in  the  distribution  of  it8 
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Itrnnches.  The  pupcrfioial  artery  supplies  the  labia  pu<Jen<li ;  the  nrtt^ry  of  the  hiilh 
supplies  tlic  errctile  tissue  of  fhe  bulb  of  the  vagina,  whilst  the  two  teruiiiuil  bmnrbes 
supply  till*  clitoris;  the  artery  of  the  eorpus  Ciivernosum,  the  eiivernoas  binly  uf  ihe 
clituris;  and  tlie  arteria  dort<alis  clitoridls,  the  doreum  of  timt  or^an. 

The  Sciatic  Artery  ( Fi^;.  408)»  the  larger  of  the  two  leniiinal  hranohes  of  ihe  an- 
terior trunk  of  the  internal  iliac, 
isi  distriijuted  to  ihe  umscles  on 
the  back  ul'  the  pelvis.  It 
passes  down  to  the  lower  part 
of  the  »reat  saero-jtriatie  for- 
amen, beliind  the  internal  pu- 
dic,  restinf^on  tlie  sacnil  plexus 
of  nerves  and  Pyriforniis  mus- 
cle, and  ettcajies  from  the  pelvis 
between  the  Pyrifonnis  and 
Coeey^^euH.  It  then  descentis 
in  the  interval  between  the  tro- 
chanter major  and  tuberosity 
of  tlie  ischium,  accompanied  by 
the  sciatic  nerves  and  covered 
by  the  Gluteus  iiwixiinns.  and 
divides  into  branches  which 
supply  the  deep  mu^clea  at  the 
back  of  the  hip. 

With  in  fhf  pflviti  it  dis- 
tributes  branches  to  the  Pyri- 
forniis,  Coecy^reus.  and  Levator 
aui  muscles ;  some  hemorrhoi- 
dal branches,  which  supply  the 
rectum,  and  occasionally  take 
tin*  yilace  of  the  middle  hem- 
orrhoidtd  artery;  and  vi^ical 
branelies  to  tlic  base  and  nt^k 
of  the  bhidder,  vesicuiie  semi- 
nalee.  and  prostate  ^laiid.  AV- 
ternal  to  the  pcivh  it  gives  off 
the  following  branches : 

Coeeygeal. 
Inferior  Gluteal. 
Comes  nervi  ischiodici. 
MuM-ular. 
Arli«-ular. 

The  coccygeal  branch 
nius  inward,  pierces  the  great 
sacro-sciatic  ligament,  and  sup- 
plies the  Gluteus  maximus.  tli© 
intej^ument,  and  other  struc- 
tures (»n  the  back  of  the  coc- 

The  Ancriu  of  uw  UIuumi  utid  t'obUirtor  Fcniuml  Kcglona.  ^y  •^* 

The  branehe?  of  the  infe* 
rior  gluteal,  tbret*  or  four  in  number,  stipply  the  Glutens  maximus  muscle,  tinaB- 
toniosing  with   the  gluteal  arteiT  iu  the  substance  of  the  muscle. 

The  comes  nervi  iachiadici  is  a  lon^  slender  vessel  which  aceompnnies  the 
)rreat.  sciatic  nerve  for  a  short  distance;  it  then  j»enetrates  it,  and  runs  in  its  suh- 
atanee  to  the  lower  part  of  the  thicrh. 

The  muscular  branches  supply  the  muscles  on  the  back  part  of  the  hip,  anas- 
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tonjiysin^  with  the  gluteal,  external  branch  of  the  obturator,  internal  and  external 
circumflex,  and  superior  perforating^  arteriea. 

Some  articular  branches  are  distributed  to  the  capsule  of  the  hip-joint. 

[From  the  posterior  trunk  of  tlie  internal  iliac  arise  the  ilio-Uimbar,  the  hitrral 
McniU  and  t\\K.-  fjfuf'tt I  jirteri^'s  (Fig.  400.  p.  aSo).] 

The  nio-lumbar  Artery  nscends  l)eneath  the  P^at*  muscle  and  external  iliac 
vcitseli^  to  the  upper  part  of  the  iliac  fossa,  where  it  divides^  into  a  lumbar  and  an 
iliac  bninch. 

The  lumbar  branch  supplieft  the  Psoas  and  Quadratus  lumbomm  muscles^  anas- 
toinosinir  with  the  htsi  lumbar  artery,  and  sends  a  fjmall  spinal  branch  through  the 
intervertebral  foramen,  between  the  last  lumbar  vertebni  and  the  sarruni,  into  the 
spinal  i-aiiiil.  to  .«u(iply  the  spinal  cord  and  it^  membrane*. 

The  iliac  branch  descends  to  supply  the  Iliaeus  muscle,  some  offaet.s,  running 
between  the  muscle  and  the  bone,  antistomosing  with  the  iliac  branch  of  the  obtu- 
rator: one  of  these  enters  an  oblique  canal  to  supply  the  diploe,  whilst  others  run 
alone;  the  crest  of  the  iliutn,  distributing  branches  to  the  Gluteal  and  Abdominal 
muscles,  and  anastomosing  in  their  course  with  the  gluteal,  circumflex  iliac,  exter- 
nal circumtlex,  and  epigastric  arteries. 

The  Lateral  Sacral  Arteries  are  usually  two  in  number  on  each  fiide,  superior 
anil  inferior. 

The  superior,  which  is  of  large  size,  passes  inward,  and,  afler  anastomosing 
with  branches  from  the  middle  sacral,  enters  the  first  or  second  sacral  foramen,  is 
distributed  to  the  contents  of  the  sacral  canal,  and,  escaping  by  the  corresponding 
posterior  sacral  foramen,  supplies  the  skin  and  muscles  on  the  dorsum  of  the  sac- 
rum. anastom<ising  with  the  gluteal. 

The  inferior  passes  oblit|uely  across  the  front  of  the  Pyriformis  muscle  and 
sacral  ni-rvt's  to  the  inner  side  of  the  anterior  sacral  foramina,  descends  on  the 
fiymt  of  the  sacrum,  and  anastomoses  over  the  coccyx  with  the  sacra  media  and 
opposite  lateral  sacral  arteries.  In  its  course  it  gives  off  branches  which  enter 
the  anlcri<tr  sacnil  foramina:  tbe.'ic.  after  supplying  the  boncw  and  Tuembnines  of 
the  interior  of  the  spinal  canal,  escape  by  the  posterior  .sacral  foramina,  and  are 
distril>ute<l  to  the  muscles  and  skin  on  the  dorsal  surface  of  the  sacrum,  anaston»os- 
ing  with  the  gluieal. 

The  G-luteal  Artery  [Fig.  403,  p.  o90]  is  the  largest  branch  of  the  internal 
iliac,  and  appears  to  be  tl»e  continuation  of  the  posterior  division  of  that  ve.ssel.  It 
is  a  short,  thick  trunk  which  passes  out  of  the  pelvis  above  the  upper  bonier  of  the 
Pyriformis  mus<::le,  and  immediately  diviiles  intr»  a  »i<perfic'ial  and  drep  branch. 
Within  the  pelvis  it  gives  off  a  few  muscular  branches  to  the  Tliacus.  Pvrifonnis, 
and  (Obturator  intemus,  and  just  previous  to  quitting  that  cavity  a  nutrient  artery 
which  entern  tlie  ilium. 

The  superficial  branch  passes  beneath  the  Gluteus  maximus.  and  divides  into 
numerous  branches,  scune  of  which  supply  that  nuLscIe.  whilst  others  perforate  its 
tendinous  origin  ami  supply  the  integument  covering  the  posterior  surface  of  the 
sacrum,  anastomosing  with  the  posterior  branches  of  the  sacral  arteries. 

The  deep  branch  runs  between  the  Gluteus  medius  and  minimus,  and  subdivides 
intv  (wo.  ()f  these,  the  superior  division,  continuing  the  original  course  of  the 
vessel,  passes  along  the  upper  border  of  the  Gluteus  minimus  to  the  anterior  supe- 
rior spine  of  the  ilium,  anastomosing  with  the  cirtMimflex  iliac  and  asceniling  branches 
i»f  the  external  circumflex  arliTy.  The  inferior  division  crosses  the  (iluteus  min- 
imus obli(|ueIy  to  the  tiiTKdianter  major,  distributing  branches  to  the  Glutei  muscles, 
and  inosculates  with  the  external  ciroimflex  artery.  Son»e  branches  pierce  the 
Gluteus  minimus  to  supply  the  hip-joiot. 


External  Iliac  Abtery  (Fig.  400,  p.  585). 

Tlie  External  Iliac  Artery  is  the  chief  vessel  which  supplies  the  lower  limb. 
It  is  larger  in  the  adult  than  the  internal  iliaCt  and  passes  obUt|Uely  downward  and 
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outward  along  the  inner  border  of  the  Psoas  mugcle,  from  the  bifurcation  of  the 
common  iliac  to  Foupart's  li;ranicnt,  where  it  enters  the  thijrh  and  becomes  the 
femoral  ai*tery.  The  course  of  this  vessel  would  be  indicated  by  that  portiou  of  a 
line  drawn  from  the  letY  ^ide  of  the  umbilicus  to  a  point  midway  between  the  ante- 
rior superior  spinous  process  of  the  ilium  and  the  symphysis  pubis,  which  lies  below 
the  level  of  tlte  anterior  superior  processes. 

Rklatuins. — Tn  front  with  the  peritoneum,  subperitoneal  areolar  tissue,  the 
intestines,  and  a  thin  laver  of  fascia  derived  fnnu  the  iliac  fai?cia,  which  Hurrounds 
the  artery  nnd  vein.  At  its  origin  it  is  occasionally  ci-osf^ed  by  the  ureter.  The 
spermatic  vessels  descend  for  some  distance  u|>on  it  near  its  termination,  and  it  is 
crossed  in  this  situation  by  the  genital  branch  of  the  genito-crural  nerve  and  the 
circumtlcx  iliac  vein ;  the  vas  deferens  curves  down  along  the  inner  side.  Behind 
it  is  in  relation  with  the  external  iliac  vein,  which  at  the  femoral  arch  lies  at  its 
inner  side;  on  the  left  side  the  vein  is  altogether  internal  to  the  artery.  Externalhf 
it  rests  against  the  Psoas  muscle,  from  which  it  is  separated  by  the  iliac  fascia.  The 
artery  rests  upon  this  muscle,  near  Poupart's  ligament.  Numerous  lymphatic  ves- 
sels and  glands  are  found  lying  ou  the  front  and  inner  side  of  the  vessel. 


Plan  of  the  Relations  op  the  External  Iliac  Arteiiy. 

Tn  Fnmf. 
Peritoneum,  intotitincs,  and  fascia. 
Sperinutie  vesseU. 

G en ito-<' rural  ricrvo  (>;cnital  branch). 
('irt'iimflpx  iliac  voin. 
Lviuphatic  vckhcIs  und  glands. 


Near 
Poupart's 
Ligament 


Outer  Side, 

PsooK  magnus. 
Iliac  fascia. 


fnn«r  Sid^, 

Kxternal  iliac  vein  and  va«t  deferens  at 
femoral  arch. 


Behind. 
External  iliac  vein. 
Psoas  mngnus. 

Surreal  Anatomy. — The  application  of  a  ligature  to  the  external  ilinc  may  be  required 
in  caAiM  of  antturi.Mui  of  the  ffimornl  artery,  or  iu  oaaca  of  secondary  hemorrhage  ikfter  the  tatter 
vcsNcI  haa  been  tit^d  for  jioptiteal  aneurism.  This  vessel  may  be  scoured  in  any  part  of  iVf  course, 
excepting  near  its  upper  end.  which  is  to  Ix*  avoided  on  account  of  the  proximity  of  the  (jrcat 
stream  of  blood  in  the  internal  iliac,  and  near  its  lower  end,  which  should  also  itv  avoided  on 
account  of  ttie  proximity  of  the  epif^ostrie  and  circumflex  iliac  vessels.  <  hie  of  the  chief  points  in 
the  p^irformance  of  the  operation  is  to  secure  the  vessel  without  injury  to  the  peritoneum.  The 
patii'ni  liavin^  been  pla^'e^l  in  the  reruml>ent  position,  an  incision  should  be  ina<le,  commcncinie 
nelow  at  a  point  nlKuit  thrct^uarters  of  an  inch  aUive  Poupart's  ligament  and  a  little  external  to 
its  middle,  and  runninir  upward  and  outward,  parallel  to  Poupart's  ligament,  to  a  point  aliove 
the  ant<*rior  superior  spine  of  the  ilium.  When  the  arttTV  is  deeply  seutwJ  more  room  will  bo 
required,  and  may  Ih*  obtuinisl  by  curving  the  iuvi»^iou  from  the  point  lajtt  uamed  inward  toward 
the  umbilieuft  for  ii  short  distance ;  or  if  the  lower  part  of  l.he  artery  is  to  1m^  reacheti,  the  stur^eoD 
may  iwlopt  the  plan  advocated  by  Sir  Astley  Cooper,  by  nnikinp  an  incision  close  to  Poupart's 
lifCament  from  about  half  an  ineh  outride  the  external  ulMiominal  rin^  to  an  Inch  internal  to  tlie 
anterior  sui>erior  spine  of  the  ilium.  This  incision  being  mode  in  the  course  of  tlie  fibres  of  the 
aponeurosis  of  the  external  obiicjue,  La  less  likely  to  be  followed  by  n  ventral  hernia,  but  there  10 
danger  of  wounding  tlie  epigastric  artery.  Abernetby,  who  first  tied  this  artery,  maile  his  incis- 
ion in  the  c<jnrse  of  the  vessel.  The  Bbdoniiiia.!  muscles  and  trunsversalis  fascia  having  Vn^n 
cautiously  divid<il,  the  peritoneum  should  be  sfparat»*d  from  the  iliac  fossa  and  pushed  toward 
the  pelvis,  and  on  introducing  the  fin^ier  to  the  lottom  of  the  wound  tht*  artery  may  Iw  felt  pul- 
sating along  the  inner  Inmler  of  the  Psoas  muscle.  The  exn*mal  iliac  vein  is  gcnerallv  found  im 
the  inner  .side  of  the  artery,  and  mu^t  Ik*  cautiously  separated  from  it  by  the  finger-nail  or  handle 
of  the  knife,  and  the  aneurij*ui-needle  should  be  introduced  on  the  inner  side  between  the  artery 
and  vein. 

Collateral  Circulation. — The  principal  anxMomoses  in  carrying  ou  the  collateral  circula- 
tion, after  tlie  application  of  a  ligature  to  the  external  iliac,  arc — the  ilio-lumbar  with  the  cir- 
cumflex iliac;  the  gluteal  with  the  external  circumflex;  tlu*  obturator  with  the  inti'mal  circum- 
flex; the  sciatic  with  the  superior  perforating  and  circumflex  branches  of  the  prt»funda  artiTV ; 
the  internal  pudic  with  the  extemal  pudio  and  with  the  internal  circumflex.    ^Vbou  the  oltcura- 
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tor  ari>ie.s  from  the*  epieostric,  it  U  supplied  with  blood  by  bmnch^«  trither  from  the  int^miU  iliaL*, 
the  latonil  suorul.  or  Ui«  inurnal  puaio.  The  opiga.-*tric  reeeives  itd  supniy  from  llie  inlornal 
mainnuiry  and  inferior  intcivodtal  arteries  and  from  tho  internal  iliac  by  tne  anastomoses  of  it« 
brtmi'hed  with  the  obturator. 

In  thu-diHMtction  of  a  limb  eighteen  years  after  the  saecessful  Hgnturn  of  the  external  ilino 
art*'rv  bv  Sir  A.  (.'ooper,  which  is  to  be  found  in  Guyf  Jffupital  Rfjforh.  vol.  i.  p.  .*H»,  the  anav 
tijiiiOMn^  braochej*  am  dcacribiHl  in  three  sets  :  An  anterior  *ri :  I,  a  very  larpe  brunch  from  the 
ilio-Iumbar  artery  to  tho  circumflex  ilia*! ;  2.  another  branch  from  the  ilio-lumlmr.  joined  bv  one 
from  the  obturator,  and  breakin^^  up  into  numerous  tortuous  branch*.*!*  to  onastomoHH  with  the 
exti^mal  circumflex*,  3,  two  other  branches  from  tlie  ol>turatt)r,  which  pa>»ed  over  the  brim  of 
the  pelvis,  communicaie«l  witti  tlie  epi;:uj<trie,  and  then  bi*oke  up  into  a  ph'XUH  U>  ano^ttomost* 
with  the  internal  ciroumflox.  An  infrrtutJ  set:  brunchcH  piven  od  from  the  obturator  after  (juit- 
tinu  the  pelvis,  which  ramified  amonn  the  Adductor  muscle**  on  the  inner  side  of  the  hi|^Joint  and 
joineil  mojit  freely  with  bnint-hea  of  the  internal  circumflex.  A  i/osttrior  sti :  1.  thre*-  larj^o 
branches  from  the  gluteal  to  tiie  external  circumflex  :  'J.  sevenil  branches  from  the  sciatic  around 
the  great  sciatic  noiob  lo  the  intcmul  and  external  circumflex  and  the  perfonitiiig  brunches  of 
the  profunda. 

Branches. — Besides  several  small  branches  to  the  Psoas  muscles  and  the  neighbor- 
ing lyuipliatic  Lrknds,  the  external  iliac  gi  ve8  off  two  branches  of  conjii<ierable  size,  the 

Deep  Epigastric  and  Deep  Circumflex  Iliac. 

Tho  deep  epigrastric  artery  arises  from  llie  external  iliac  a  few  lines  above 
Poupart's  ligaiiu'ut.  It  at  lii^st  descenda  to  reach  this  ligament,  and  then  ascends 
obliquely  along  the  inner  margin  of  the  internal  abdominal  ring,  lying  between 
the  transversalis  fascia  and  peritoneum,  and,  passing  upward,  enters  the  sheath  of 
the  Rectus  muscle  over  the  senrdunar  fold  of  Douglas,  having  first  perforated  the 
transversalis  fuvScia.  It  then  ascends  on  the  posterior  surface  of  the  mu.sclo,  and 
finally  divides  into  numerous  branches  which  anastomose  above  the  umbilicus  with 
the  terminal  branches  of  the  internal  mauiiuary  and  inferior  interco*:tal  arteriei^.  It 
is  accompanied  b^*  two  veins,  which  usually  unite  into  a  single  trunk  before  their 
termination  in  the  external  iliac  vein.  As  it  winds  round  the  internal  abdominal 
ring  it  is  crossed  on  lU  outer  side  by  the  vas  deferens  in  the  male  and  the  round 
ligament  in  the  female. 

Branches. — The  branches  of  this  vessel  are  the  following :  the  crenm^trn'e, 
which  accompanies  the  spermatic  cord  and  supplies  the  Cremaster  muscle,  anas- 
tomosing with  the  spermatic  artery ;  a  pubic  hrnnch^  which  runs  across  Poupart's 
ligament,  and  then  descends  behind  the  pubes  to  the  inner  side  of  the  femoral  ring, 
and  anaston»oses  with  offsets  from  the  obturator  artery ;  muscular  branehen^  some  of 
which  are  distributed  to  the  abdominal  muscles  and  peritoneum,  anastomosing  with 
the  lumbar  and  circumflex  iliac  arteries ;  others  perforate  the  tendon  of  the  Exter- 
nal oblique  and  supply  the  integument,  anastomosing  with  branches  of  the  externa! 
epigastric. 

Peoullarities. — Thf  orijrin  of  the  epigastric  may  take  place  from  any  part  of  the  external 
iliac  between  Poupart's  li;:amcnt  and  two  inches  and  a  half  above  it,  or  it  may  arii^  below  this 
ligament  from  the  ftMnoraJ  or  from  the  deep  femoral. 

Union  with  Branch^. — It  frequently  arijies  from  the  external  ilino  bv  a  common  trtmlc 
with  the  ohtiirator.  8»^metimes  the  epijijastric  arises  fnun  the  obturat/)r,  the  latter  veswd  being 
furnished  by  the  internal  iliac,  or  tho  epijfa.«tric  mav  tte  formed  of  two  branches,  one  derivetl 
from  the  external  iliac,  the  others  from   tlie  internaf  iliac. 

The  deep  circtunflez  iliac  artery  arises  from  the  outer  side  of  the  exter- 
nal iliac  nearly  opposite  the  epigastric  artery.  It  ascends  obliquely  outward  behind 
Poupart's  ligament  contained  in  a  fibrous  sheath  fi)rmed  by  the  junction  of  the  trans- 
versalis and  iliac  faiiciie  to  the  anterior  superior  spiiRius  process  of  the  ilium.  It 
then  runs  along  the  inner  surface  of  the  crest  of  the  iliuin  to  about  its  middle,  where 
it  pierces  the  Transversalis  and  runs  backward  between  that  muscle  and  the  Internal 
oblique,  to  anastomose  with  the  ilio-lumbar  and  gluteal  arteries.  Opposite  the 
anterior  superior  spine  of  the  ilium  it  gives  off  a  large  branch  which  ascends  between 
the  Internal  oblique  and  Transversalis  muscles,  supplying  them  and  anastomosing 
with  the  lumbar  and  epigastric  arteries.  The  circumflex  iliac  artery  is  accompanied 
by  two  veins.  These  unite  into  a  single  trunk,  which  crosses  the  external  iliac 
artery  just  above  Poupart's  ligament  and  enters  the  external  iliac  vein. 
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Femoral  Artery  (Fig.  404.) 

The  Femoral  Artery'  is  the  rontinuation  of  the  oxtemnl  iliac.  It  connnence» 
iiumodiately  lii4nud  IVuparl's  ligament,  midway  between  tb*?  anterior  8U|H'rior  spine 

of  the  ilium  and  the  Hvniphysis 
Fia.  404.  pubis  [or,  rather,  the  ftpine  of 

the  panes],  and,  passing  down 
the  fore  jiart  and  inner  side  of 
the  thit;h,  tenninates  at  the 
opening  in  the  Adductor  niag- 
nus  at  the  junction  of  the  mid- 
dle with  the  lower  tliird  of  the 
thi^h,  where  it  heoomes  the  pop- 
liteal artery.  The  upper  two- 
thirds  of  a  line  dniwn  from  a 
point  midway  between  the  nnte- 
rior  superior  sjtine  of  the  ilium 
anil  the  syjn])hysi»  pubis  [or, 
rather,  the  npine  of  the  puhes] 
to  the  inner  side  of  the  inner 
condyle  of  the  femur,  with  the 
thigh  abducted  and  rotated  out- 
ward, will  indicate  the  course 
of  the  artery.  This  vessel  at 
the  upper  part  of  the  thigh  lies 
a  little  internal  to  the  head  of 
the  femur;  in  the  lower  part  of 
ita  course,  on  the  inner  side  of 
tlie  shaft  of  the  bone,  and  be- 
tween tliese  two  parts,  the  vessel 
Is  far  away  from  the  bone. 

In  the  upper  third  of  the 
thigh  T  he  femoral  artery  is 
verA'  superficial,  being  covered 
bv  the  integument,  inguinal 
glands,  and  the  superficial  ami 
det*p  fartcire.  and  is  contained 
in  a  triangular  space  called 
"Scarpa's  triangle." 

Scarpa's  Tricmgle. — Scar- 
pa's triangle  corresponds  to  the 
depression  seen  iuimeiliately  be- 
low tiie  fold  of  the  gn)in.  It  is 
a  triangular  space,  the  apex  of 
which  is  directed  downward, 
and  the  sides  are  formed  ex- 
ternally by  the  Sartoriu8,  in- 
temallv  by  tlie  Adductor  longua, 
ur»*l  [the  ba-ne]  above  by  Pou- 
part's  ligament.  The  Hoctr  of 
this  sjMice  is  formed  from 
without  inwanl  by  the  Ilia^niH, 
Piw)afi.  PectineuB.  Adductor  longus,  and  a  small  pan  of  the  Adductor  brevis  mus- 
cles, and  it  is  divided  into  two  nearly  equal  parts  by  the  femoral  vessels,  whidi 

'  [Very  often  llio  nnme  "  comnKm  femoml "  U  pron  to  the  urterjr  from  Ponpurt**  liganienl  to  the 
origin  of  the  Dfoftinda;  "  sii|icrfiriul  femoral,"  to  the  direct  conunuation  of  the  lulcry  down  the 
tJiiffU  ;  uid  "  awp  femoral  "  to  (lie  prolunda.] 


AlOiT.  ItftMllX. 


Suivlcal  Aniitoiuy  of  tbe  Kemoral  Artery. 
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extend  rn)iu  the  middle  of  its  ha»e  to  its  apex,  the  artery  giving  off  in  this  situa- 
tion its  cutaneous  and  profunda  branches,  the  vein  receiving  the  deep  femoral  and 
intcrnul  sapbonous  veins.  In  this  space  the  femoral  artery  rests  on  the  inner  mar- 
gin of  the  Psoas  muscle,  which  separates  it  from  the  capsular  ligament  of  the  hip- 
joint.  The  arterv  iu  this  situation  has  in  front  of  it  filamcnti*  from  the  crural 
branch  of  the  genilo-crural  nerve  and  branches  from  the  anterior  crural,  one  of 
which  is  usually  of  considerable  size;  behind  the  arteiy  is  the  branch  to  the  Pec- 
tinciis  from  the  anterior  craral.  The  femoral  vein  lies  at  its  inner  side,  between 
the  tnargins  of  tl»e  Pectineus  and  Psoas  muscles  [but  quickly  passes  behind  the 
artery  as  we  go  downward].  The  anterior  crural  nerve  lies  about  half  an  inch  to 
the  outer  side  of  thefemoi-al  artery,  deeply  imbedded  between  the  Iliacus  and  Psoas 
muscles.  The  femoral  artery  and  vein  are  enclosed  in  a  strong  fibrous  sheath 
formed  by  fibrous  and  cellular  tissue,  and  by  a  process  of  fascia  sent  inward  fi-om 
the  fascia  lata:  the  vessels  are  separated,  however,  from  one  another  by  a  thin 
fibrous  partition. 

In  the  middle  third  of  the  thig-h  the  femoral  artery  is  more  deeply  seated,  being 
covered  by  the  integuraent,  the  superficial  and  deep  fascise,  and  the  Sartorius,  and  is 
contained  in  an  aponeurotic  canal  (Hunter's  canal).  Tbis  canal  is  a  depression 
between  the  Vastus  internus  externally  and  the  Adductor  longus  and  magnus  inter- 
nally, covered  over  by  a  dense  fibrous  band  which  extends  transversely  from  the 
Vastus  internus  to  the  tendons  of  the  Adductor  longus  and  magnus  muscles.  The 
femonil  vein  lies  on  the  outer  side  of  the  artery,  m  close  apposition  with  it,  and 
still  more  externally  is  tlie  internal  (long)  saphenous  nerve. 

Rki.ations. — Fro-m  above  downward  the  femoral  artery  rests  upon  the  Psi>as 
muscle,  which  separates  it  from  the  margin  of  the  pelvis  and  capsular  ligament  of 
the  hip;  it  is  next  separated  from  the  Pectineus  by  the  profiinda  vessels  and  fera- 
onil  vein;  it  then  lies  upon  the  Adductor  longus;  and.  lastly,  u|)on  the  tendon  of 
the  Adductor  magnus,  the  femoral  vein  bring  interposed.  To  its  itirtfr  Htde  it  is  in 
relation  above  with  the  femoral  vein,  and  lower  down  with  the  Adductor  longus 
and  Sartorius.  To  it.s  outer  side  the  Vastus  internus  seprates  it  from  the  femur  in 
the  lower  part  of  its  course. 

The  femoral  vein  at  Poupart's  ligament  lies  close  to  the  inner  side  of  the  artery, 
sei»anite<l  from  it  by  a  thin  fibrous  partition,  but  as  it  dcscen»l8  [very  soon]  gets 
behind  it,  and  then  to  its  outer  side. 

The  intt'nuil  sttpfienvus  vkfri'e  is  situated  on  the  outer  side  of  the  artery,  in  the 
middle  third  of  the  tliigh,  beneath  the  aponeurotic  covering,  but  not  usually  within 
the  sheath  of  the  vessels.     Small  cutaneous  nerves  cross  the  front  of  the  sheath. 


Plan  of  the  Relations  of  the  Femoral  Artery. 

In  Front, 
Fascia  Iiita. 
Branch  of  anterior  crural  nerve  to  Ta»tU0  intemos. 

Sartorius. 

Lone  wiphenous  nerve. 

Aponeurotic  covering  of  Hunter's  canali 


Inntr  Side. 
Femoral  vein  (at  upper  part). 
Adductor  longus. 
Sartorius. 


Ouifr  Sid*, 
Vaatus  internus. 
Femoral  vein  (at  lower  part). 


Behind. 

pROfts  ina^nu5*. 
Profunda  vein. 
Peetineus. 
Adductor  loninis. 
Femoral  vein. 
Adductor  mu^us. 
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Peculiarities. — Double  Femoral  reunited. — Four  cases  are  at  present  recorded  in  whicli  the 
rentom)  artery  ^lividcd  into  two  trunks  Iwlow  the  origin  of  the  prolunda.  and  beeanie  rcunitfd 
near  the  opening  in  the  Adduolor  magnum  so  as  to  form  n  sinj^le  popIit*!al  ariery.  Ouo  of  Uuiii 
occurnyl  in  u  pati-'nt  onerutt'd  upon  for  popliteal  Jineurisin. 

Change  of  Position. — A  Hiniilur  numlwr  of  i'iij*««  have  been  retrorded  in  whieh  the  femoral 
artery  vfai>  :^ituut«*d  at  tlic  back  of  iht:  thi^h,  the  vossel  b<?in)i  continuous  oltove  with  the  infrnal 
iliac.  e>capin;i  from  the  pelvis  through  the  groat  sucro-siintic  foramen,  and  ariompanying  the 
pre.it  fleiaiic  n^^rvy  to  the  pr}p]it«-*al  spiu-e,  where  its  division  occurred  in  the  ur-ual  manner.  The 
«Jiternu1  iliac  in  the^c  ca^tc**  wii-s  rnuuil  and  teruiinaU'd  in  tlic  profunda. 

Position  of  the  Vein. — The  femoral  vein  is  occasionally  placed  alon^  tlie  inner  Bide  of  the 
artery  throu^tiout  the  entire  extent  of  Scarpa's  triangle,  or  it  may  be  alit,  so  that  *  largo  vein  it 
placed  on  each  ^ide  of  the  artery  for  a  prcater  or  letw  extent. 

Orig'tn  of  the  Profunda.— This  vessel  occasionally  arisen  from  the  inner  side,  and  more 
rarely  from  the  hack,  cif  the  comwuu  trunk;  hut  the  more  important  pt'culiarily.  in  a  eur;;icttl 
poiut  of  view,  ifr  that  which  rulalcft  to  the  height  at  which  the  vessel  ariM'ji  fn>m  tlic  femoral,  tn 
tlircf-fourths  <if  a  larijc  nunilNir  of  cases  it  arose  between  one  or  two  inches^  below  Poupart's  liga- 
ment; in  a  few  cajies  the  distance  was  less  than  an  inch ;  more  rarely,  opposite  the  ligament; 
and  in  one  case,  alwve  Ponpart's  ligament  from  thfiextemjil  ilia*;.  Occaj<ionally  the  distance 
lieiwecn  the  origin  of  tlio  vessel  and  Poupart'B  ligament  exceeds  two  inches,  and  in  one  caae  it 
wa*  found  to  be  tii^  much  as  four  inches. 

Surgical  Anatomy. —  t\im]/rtjfitujn  of  the  femoral  artery,  which  is  constantly  requisite  in 
axuputatioii»  and  other  operations  on  the  lower  limb,  and  also  for  the  cure  of  iioplitcal  uncur- 
isuot,  is  most  effectually  made  immnUatflif  below  Poupart's  lignment.  In  this  situation  the 
artery  is  very  Kuperticial.  and  is  merely  separatiHl  from  the  margin  of  thn  acetabulum  and  front 
of  tlie  head  of  the  femur  by  the  Ps-oas  muscle;  so  that  the  i*nri:eon,  by  means  of  his  thumb  or  a 
compressor,  may  effectually  control  the  eirculation  through  it.  [At  tliis  point,  where  the  artery 
18  80  easily  compr»jj*se<l,  partial  compression  should  be  tried  \>y  the  student  iri  order  to  produce  the 
"  aneuri^mal  thrill  "  by  narrowing  the  vest^el.  and  so  he  may  make  himself  familiar  with  the  feel- 
ing. By  partial  compression  ou  the  living  model  by  a  Htethoscopethe  '*  aneurismal  bruit'"  may  be 
heard.  The  same  can  Ik-  done  in  the  abdominal  aortii.  and  might  give  rise  lo  the  erroneous 
diagnosis  of  aneurism.]  This  vessel  may  nW)  be  eompres.'^^d  in  the  middle  third  of  the  thigh  by 
phicinga  comprt;ss  over  the  artery  l>encath  the  tourniquet,  and  directing  the  nrespure  from  witliin 
outward,  so  iis  to  compress  the  vessel  against  the  inner  side  of  the  nhaft  of  the  femur. 

The  application  of  a  ligature  to  the  femoral  artery  nmy  l>e  retjuired  in  crises  of  wound 
or  aneurism  nf  the  arteries  of  ihe  leg,  of  the  ftopliteal  or  femoral,  and  tiie  vea*iel  mav  be  expowni 
and  tied  in  any  part  of  its  course.  The  great  depth  of  this  vessel  at  its  lower  part,  it*  cinse  con- 
ne<'tion  with  important  fstnicttires.  and  t'.ie  dent*ity  of  its  sheath  render  the  operation  in  this  ><itu- 
ation  one  of  much  greater  difficulty  than  tlie  iipplicjition  of  a  ligature  at  iU  upper  part,  where  it 
IB  more  superficial. 

Ligature  of  the  femoral  artery  withir.  two  inches  of  its  origin  [*'.  e.  of  ti»fi  "  common  femoral "] 
is  usually  considered  unsafe,  on  aecount  of  Uie  connection  of  large  branches'  with  it,  the  epigottriu 
and  deep  oircuudlex  iliac  arising  just  alwvc  its  origin  ;  the  profunda,  from  one  to  inches  l^clow ; 
occasionally  also  one  of  the  circumflex  arteries  arises  from  the  vessid  in  th»>  inlercipiu'e  between 
the.«ic.  The  profunda  sometimes  arises  higher  than  tlie  point  aVwve  mentioned,  ami  rarely 
l>etween  two  and  three  inches  (in  one  eoi-o  four)  ))olow  Pouparfs  ligament.  It  would  appear, 
then,  that  the  most  favorable  situation  for  the  application  of  a  ligature  to  the  femoral  is  oetwcen 
four  and  five  inches  from  \i»  point  of  origin.  In  order  to  expose  the  artery  in  this  situation,  »n 
incision  iwtween  two  and  three  inches  long  should  be  made  in  the  courite  of  the  vessel,  the 
patient  Iving  in  the  recumbent  position  with  the  limb  slightly  Hexed  and  aMucted.  A  large 
vein  is  frequently  met  with,  pa.-^sing  in  the  coiir.*«e  of  the  artery  to  join  the  ^aphena  :  this  mu«t 
lie  aroideil,  and,  the  fascia  lata  having  l)een  cautiously  dividefl  and  the  Sartorius  exposed,  that 
muscle  must  be  drawn  outward  in  onler  t<i  fully  exiiose  the  f-heath  of  the  vessels.  The  finger 
being  introduciHl  into  the  wound  and  the  pulsatitin  ui  the  artery  felt,  the  t^heath  should  be  divided 
over  the  aru-ry  t<»  a  sullicient  extent  to  allow  of  the  introduction  of  the  ligature,  but  no  farther; 
otherwise  the  nutrition  of  the  coats  of  the  ves.^el  may  be  interfenMl  with,  or  muscular  branches 
which  arise  from  the  vo*sel  at  irregular  intervals  may  be  diviHed.  In  tlds  part  of  the  o|:ieralion 
a  small  nerve  which  crosses  the  sheath  should  bo  avoided.  The  aneuri?in-neeille  must  be  care- 
fully introiluced  and  kept  clwe  to  the  artery  to  avoid  the  femoral  vein,  which  lies  behind  the 
vessel  in  this  part  of  its  course. 

To  expose  the  arlA'y  in  llunter'n  canal  an  incision  shouM  Im*  made  through  the  integument 
lK*twecn  tlin'C  and  four  tnche«  in  lencth,  a  finger's  breadth  intenuil  to  the  line  of  the  artery  in 
the  middle  of  the  thigh — i.  r.  midway  between  the  groin  and  the  kne*'.  The  fascia  lata  having  been 
divideti  and  the  Sartoriu.'*  muscle  exjiosed,  it  shoulil  be  drawn  inward,  when  the  strong  fascia 
which  is  stretched  across  from  the  Adductors  lo  the  Vastus  internus  will  lie  exposed,  and  must 
be  freely  divided  ;  the  sheath  of  the  ves-^els  i-*  now  seen,  and  must  be  opcnwi,  and  the  jirtery 
fwured  by  passing  the  aneurism-needle  between  tlie  vein  and  artery  in  the  direction  from  with' 
out  inward.  The  femoral  vein  in  this  situatimi  lies  on  tlie  outer  side  of  the  artery,  the  long 
saphenoufl  nerve  on  it*«  anterior  and  outer  side. 

It  has  been  *een  that  the  femoral  artery  ffccasionally  divides  into  two  trunks  below  the  origin 
of  the  profunda.  If  in  the  operation  for  tying  tl^ie  femoral  two  vessels  ore  met  with,  the  surceon 
should  alternately  compresa  each,  in  order  to  ascertain  which  vessel  iit  connected  with  the  oneur- 
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ismal  tumor  or  with  the  bleeding  from  the  wound,  and  that  one  oti\j  should  he  tied  which  con- 
trols the  pulKution  or  homorrhaj^e.  If,  howevw,  it  is  necessary  to  coii»i>re«»  l>otii  vessels  before 
the  cireuUition  in  the  lumor  is  controller!,  both  nhould  be  tied,  oh  it  would  be  probable  tlmt  they 
beeume  reunit^'d,  n^  in  fh«>  foiir  instAnees  referral  tit  niMtve. 

Oollateral  Oiroulation. — When  the  common  femoral  is  tieil  the  main  channels  for  carry- 
iuj;  on  the  eirouliition  nre  the  iina^tomo^PB  of  the  jftutiml  ond  eireiimflex  iliao  arteries  iibovc  with 
the  estcrnul  circumllex  below;  of  the  ubtunit(^)r  and  seiiitie  abuve  with  the  internal  cireuiiiUex 
below:  of  the  ilio-lunibar  with  the  external  circumllex  ;  and  of  the  ooraeij  nervi  iiK'hiadici  with 
the  arteries  in  the  ham. 

The  principiil  acents  in  earrvini;  on  the  collateral  circulation  after  ligature  of  the  auperfieial 
femoral  art*'ry  are.  according  to  Sir  A.  Cooper,  as  follows :' 

"The  arteria  profunda  formed  the  new  channel  for  the  blood."  "The  first  artery  fient  off 
pojtsed  down  clof>e  to  tJio  back  of  the  thigh-bone^  and  entered  the  two  superior  ortiuular  branches 
of  t!ie  uopliteal  artery." 

'•  Tlie  second  new  large  vessel  arisiiiir  from  the  profunda  nt  the  same  part  with  the  former 
po.iHi.id  down  by  the  inner  side  of  the  Biceps  muscle  to  a  branch  of  the  popliteiil  which  was  dis- 
tributed to  the  Oastpocnemiuft  muscle;  whilst  a  thini  ftrt(»rv,  dividinj^  into  sevemi  brtinches, 
pa-iftP'l  down  with  the  Kciatii^  nerve  behind  the  knee-)oint,  and  some  of  its  branches  united  them- 
selves with  the  inferior  ariioiilur  arteries  of  the  ponlit^-ul,  with  some  recurrent  branches  of  those 
Bru'ricH.  with  arteries  pa^sin^  to  the  G^strucnemiij  and,  lastly,  with  the  origin  of  the  anterior 
aud  po}*terior  tibial  artericK." 

"it  appears,  then,  that  it  is  those  branche^i  of  the  profunda  which  accompany  the  sciatic 
nerve  that  are  the  principal  sunpnrtprs  of  the  new  cin*ult;tion." 

In  Portii's  work'  (Tal).  xii.,  xiit.)  is  a  g^Mid  representation  of  the  eoUatpral  circulation  iifter  the 
ligature  of  the  femoral  artery.  The  patient  hftil  survived  the  operation  three  years.  The  lower  part 
of  the  artery  is  at  lejvst  as  large  as  the  upper  ;  al»out  two  inches  of  the  vessel  nppenr  to  have  lH?en 
obliterateii.  The  external  and  internal  circumllex  arteries  are  seen  anastomu?iing  by  a  great 
number  of  brunches  with  the  lower  branches  of  the  femoral  (muscular  and  anastomotica  magna) 
and  with  the  articular  branches  of  the  |wpliteal-  Tbe  branches  from  the  external  circumllex  are 
extremely  lar^ije  and  numerous.  One  very  distinct  anastomosis  can  be  trace*!  l)Otwcen  this  artery 
on  the  outside  and  the  anostomoticn  magnaon  the  inside  through  the  intervention  of  the  superior 
external  articular  artery,  with  which  tliey  bi»th  anastomose;  and  blood  reaches  even  the  anterior 
tibial  recurrent  from  the  external  circumflex  bv  meana  of  anostomofiia  with  the  siuiie  external 
articular  artery.  The  perforating  branches  of  tlie  profunda  an*  also  seen  bringing  bloo<i  round 
the  obliterated  portion  of  the  artfry  into  long  branches  (muscular)  which  have  been  given  oll'just 
Iwlow  ihot  portion.  The  termination  of  the  profunda  itself  anastonioses  most  frerly  with  the 
superior  external  articular.  A  long  branch  of  ano-ttomosis  18  al-*o  traced  ilown  from  the  interiml 
iliac  by  means  of  tiie  comes  nervi  ischiadir-i  of  the  sciatic,  which  ana-stomoHCM  on  the  poplit«*al 
nerves  with  branches  from  the  popliteal  and  posterior  tibial  arteries.  In  this  ease  the  aua-sto- 
mosis  ha<l  h(>en  t4.M>  free,  since  the  pulsation  and  growth  of  tht>  aneurism  rt'curred,  and  the  patient 
died  after  ligature  of  the  external  itiue. 

There  is  an  intcrcnting  pn-panition  in  the  Museum  of  the  Koyal  College  of  Snrgeona  of  a 
limb  on  which  John  Huntt^r  had  tied  tlie  femoral  artery  6fty  years  liefore  the  patient's  death. 
The  whole  of  the  superficial  femoral  and  popliti'al  artery  seem-*  to  have  been  obliterate*!.  Tike 
.uustomosis  by  means  of  the  comes  nervi  i.schiadici.  wliich  is  shown  in  Furta's  plaie,  is  distinctly 
■Men ;  the  external  circumflex  and  the  termination  of  tlie  profunda  artery  seem  to  have  been  the 
chief  channels  of  anastomosis ;  but  the  inji'ction  has  not  been  a  very  successful  one. 

Branches. — TLc  bnuiclies  of  the  femoral  artery  are  tL« 
Superficial  Epigastric. 
Superficial  Circumflex  Iliac. 
Superficial  Exterruil  Pudic. 
Deep  External  Pudic. 

f  External  Circumflex. 
Profunda.*^  Internal  Circumflex. 

1^  Three  Perforating. 
Muscular. 
Anastomotica  magna.  * 

The  euperflcial  epigrastrio  arise.**  from  the  femoral  about  half  an  inch  below 
Pouparl's  li;i;tinL'nt.  and,  passing  through  the  .«apliennus  opening  in  the  fascia  lat^, 
ascenffs  on  tr>  the  abdomen,  in  tlie  superficial  fa.scia  covering  the  External  oblique 
muscle,  nearly  as  high  as  the  umbilicuH.  It  distributes  branches  to  the  inguinal 
glands,  the  superficial  fascia,  and  the  integument,  anastomosing  with  branches  of 
the  deep  epigastric  and  internal  mammnry  arteries. 

The  superficial  circumflex  iliac,  the  smallest  of  the  cutaneous  branches,  aiisev 
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close  to  the  preceding,  and,  piercing  the  faacin  lata,  runs  outward,  jiarallel  with 
Poupart's  ligament,  as  far  ils  the  crest  of  the  ilium,  divifling  into  hranclies  wiiirh 
supply  the  integument  of  the  groin,  the  superficial  fasei».  and  the  inguinal  glands, 
anastomoHing  with  the  circumflex  iliac  and  with  the  gluteal  and  external  circumflex 
arterie»s. 

The  superficial  external  pudic  (a»]>erior)  arises  fi-om  the  inner  side  of  the  fem- 
oral artery  dose  to  the  preceding  vessels,  and,  after  jmssing  through  the  saphenous 
opening,  courses  inward  across  the  spermatic  cord,  to  be  di^trihuled  to  the  integu- 
ment on  the  lower  pan  of  the  abdomen,  the  penis  and  scrotum  in  the  male,  and  the 
labium  in  the  female,  iinastiiuiosing  with  branches  of  the  internal  pudic. 

The  deep  external  pudio  (inferior),  more  deeply  seated  than  the  preceding, 
passes  inward  on  the  Peetineus  muscle,  covered  by  the  fjiscia  lata,  which  it  pierces 
at  the  inner  border  of  the  thigh,  its  branches  being  distributed  in  the  male  to  the 
integument  of  the  scrotum  and  [>erineum,  and  in  the  female  to  the  labium,  anasto* 
mosmg  with   branches  of  the  sti|Kjrfici{d  perineal  artery. 

The  Profunda  FemoriB  {deep  femoral  arteri/)  nearly  o*^juals  ihe  size  of  the 
8Ui»erticial  femonU.  It  arises  from  the  outer  and  back  jtart  of  the  femonil  artery 
from  one  to  two  inches  below  Poupart's  ligament.  It  at  fii-st  lies  on  the  outer  side 
of  the  su|)erficial  femoral,  and-  then  passes  behind  'it  and  the  femoral  vein  to  the 
inner  side  of  the  femur,  and,  passin;;  downward  beneath  the  Adductor  longus,  ter- 
minates at  the  lower  third  of  the  thigh  in  a  small  bmnch  wldch  pierces  the  Adduc- 
tor magnus  (and  from  this  circunistjince  is  sometimes  called  the  fourth  perforating 
artery),  to  be  distributed  to  the  flexor  muscles  on  the  back  of  the  thigh,  anastomos- 
ing with  branches  of  the  popliteal  and  inferior  perforating  arteries. 

Relatione. — BeJihuL  it  lies  first  upon  the  Iliacns,  and  then  on  the  Pectinens, 
Adductor  brevis.  and  Adductor  magnus  muscles.  In  front  it  is  separated  from  tlie 
femoral  artery,  above  by  the  femoral  and  profunda  veins,  and  below  by  the  Adduc- 
tor lottgus.  On  its  oiUer  side  the  origin  of  the  Vastus  inteinus  separates  it  from 
the  femur. 


Plak  of  the  Relations  of  the  PROFUxnA  Artery. 

In  Front . 
Femoral  and  profundn  veins. 
AdtluctvT  iongUB. 


Outer  Side, 
VastUH  int^rnufl. 


Behind, 
IlinouK. 
Pectineu». 
Adductor  brevis. 
Adductormagnus. 

The  External  Circumflex  Artery  supplies  the  muscles  on  the  front  of  the 
thigh.  It  arises  from  tlie  outer  side  of  the  profunda,  passes  horizontally  out- 
ward between  the  divisions  of  the  anterior  crural  nerve,  and  behind  the  Sartoriua 
and  Rectus  muscles,  and  divides  into  thrcH?  sets  of  branches — ascending,  transverse, 
and  descending. 

The  ascending'  branches  pass  upward,  beneath  the  Tensor  vaginae  femoris  inus- 
cle,  to  the  outer  side  of  the  hip.  anastomosing  with  the  terminal  branches  of  the 
gluteal  and  circumflex   iliac  arteries. 

The  descendingr  branches,  tbree  or  four  in  number,  pass  downward,  behind 
the  Rectus,  upon  the  Vasti  muscles,  to  which  they  are  distribute*!,  one  or  twp  pass- 
ing beneath  the  Vastus  externus  as  far  as  the  knee,  anastomosing  with  the  superior 
articular  branches  of  the  popliteal  artery.  These  are  accompanied  by  the  branch  of 
the  anterior  crural  nerve  to  the  Vastus  externus. 
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The  transverse  branches,  the  smallest  and  kast  numerous,  pass  outward  over 
the  Grureus,  pierce  the  VastiLS  extorniis.  and  wind  n:»»ind  the  femur  to  itsi  hack  |mrt 
just  !»t'hiw  the  great  tnK'hantcr,  ana.stouii»sing  at  the  hack  of  the  thit;h  with  the 
internal  cireiiinllex.  sciatie,  and  siijieriur  perfor-atiii^  arteries. 

The  Internal  Circumflex  Artery  [Fig,  40;],  p.  /ilM)J,  smaller  tinin  the  external, 
ari:ete.s  from  tlie  inner  and  back  part  of  the  profunda,  ana  winds  round  the  inner  side 
of  the  feraur,  between  the  Peetineus  and  Tsoiis  nmscles.  On  reaching  the  upper 
border  of  tlie  Adductor  brevis  it  gives  off  two  hranche.s  one  of  wlii<-h  passes  ihwani 
to  be  distrihut».nl  to  the  Adductor  muscles,  the  <iracilis,  and  Obturator  exteruus, 
anastomosing  witli  the  obturator  artery;  the  other  dt^seends,  and  p;Ls.«et*  beneath  the 
Adductor  brevis  to  supply  it  and  the  great  Adductor;  while  the  ci>ntintn»tion  of  the 
veA^el  jiasses  hackwavd  between  the  Quudratus  lemoris  and  upjior  border  of  the 
Adductor  magnus,  anastomosing  with  the  KCJatic,  external  circumflex,  and  superior 
perforating  arteries  (*'the  criwial  anastoi/iosttf").  Opposite  the  bip-joint  this  branch 
gives  ofl*  an  articular  vessel  which  enters  the  joint  beneath  the  transverse  ligament, 
and.  ai'ter  supplying  the  adipose  tissue^  passes  along  the  round  ligament  to  the  head 
of  the  l>one. 

The  Perforatingr  Arteries  (Fig.  403).  usually  three  in  number,  are  so  called  from 
their  perforating  the  ten(b)ns  of  the  Adductor  brevis  and  maguus  nmscles  to  reach 
the  back  of  the  thigh.  The  first  is  given  off  above  the  Adductor  brevis,  tlie  second 
in  front  of  that  muscle,  and  the  thinl  ininuMliately  below  it. 

The  first  or  superior  perforating  artery  pa-<v4t?s  hackwnnl  between  the  Pec- 
lineus  nnd  Adductor  brevis  (sometimes  perforates  the  latter);  it  then  pierces  the 
Adductor  magnus  close  to  the  linea  aspera,  and  divides  into  branches  which  supply 
both  Adductors,  the  Biceps^  and  Ghiteus  maximus  muscles,  anastomosing  with  the 
sciatic,  internal  and  external  circumflex,  and  middle  perforating  arteries. 

The  second  or  middle  perforatingr  artery,  larger  than  the  di-st,  pierces  the 
tendons  of  the  Adduct(tr  brevis  and  Adductor  magnus  muscles.  :ind  divides  into 
ascending  and  descending  branches,  which  supply  the  flexor  muscles  of  the  thigh, 
anastomosing  with  the  superior  and  inferior  perforating.  The  nutrient  artery  of  the 
femur  is  usually  given  oft'  from  tliis  branch. 

The  third  or  inferior  perforating  artery  is  given  off  below  the  Adductor  bre- 
vis; it  pierces  the  Adductor  magnus  ami  divides  into  branches  which  supply  the 
flexor  muscles  of  the  thigh,  anitstomosing  above  with  the  perforating  arteries,  and 
below  with  the  terminal  branches  of  the  profunda  and  the  muscular  branches  of  the 
popliteal. 

[The  fourth  perforating  artery  is  the  tennination  of  the  profunda  fcmoris.] 

Muscular  branches  are  given  off  from  the  superHcial  femoi'al  throughout  its 
entire  course.  They  vary  from  two  to  seven  in  number,  and  supply  chiefly  the 
Sartorius  and  Vastus  internus. 

The  anastomotica  magna  arises  from  the  femoral  artery  just  before  it  passes 
through  the  tendinous  opening  in  the  Adductor  magnus  muscle,  and  divides  into  a 
superficial  and  det^p  branch. 

The  superficial  branch  accompanies  the  long  saphenous  nerve  beneath  the  Sar- 
torius, and,  piercing  the  fascia  lata,  is  distributed  to  the  integument. 

The  deep  branch  descends  in  the  aubstance  of  the  Vastus  internus,  lying  in 
front  of  the  tendon  of  the  Adductor  magnus,  to  the  inner  side  of  the  knee,  where 
it  anastomoses  with  the  superior  internal  articular  artery  and  recurrent  brandi  of 
the  anterior  tibial.  A  bmnch  from  this  vessel  crosses  outward  above  the  articular 
surface  of  the  femur,  forming  an  anjistomotic  arch  with  the  superior  external  artic- 
ular artery,  and  supplies  branches  to  the  knee-joint. 


Popliteal  Artery. 

The  Popliteal  Artery  commences  at  the  termination  of  the  femoral  at  the  open- 
ing in  the  Adductor  magnus,  and,  passing  obliquely  dnwnwanl  and  outwanl  behind 
the  knee-joint  to  the  lower  border  of  the  Popliteus  muscle,  divides  into  the  anterior 
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and  posterior  tibial  arteries, 
the  popliteal  space. 


Through  the  whole  of  this  extent  the  artery  lies  in 


Thk  Popliteal  Space  (Fig.  405,  p.  604). 

/>m<rr/?o». — A  vertical  incision  about  pi;;ht  inohes  in  length  should  \^c  niado  along  the 
back  ]mrt  of  the  kneo-joint,  connected  above  ami  below  by  a  trnnavorsc  inciifion  from  the  inner 
to  the  outer  ftlde  of  the  limb.  The  fl»i>H  of  integument  iuoluded  between  these  incisions  sbonld 
be  rcUected  in  the  direetion  kIiuwu  in  rig.  337,  p.  4T3. 

On  removing  the  integument  the  superficial  fascia  is  exposed,  and  ramifying  in 
it  along  (he  middle  line  are  found  some  filaments  of  tlie  small  sciatic  nerve,  and 
toward  the  inner  {)arl  some  offsets  from  tlie  intemal  cutantx>UR  nerve. 

The  superficial  fascia  having  been  removed,  the  fascia  lata  is  bronglit  into  view. 
In  (his  region  it  is  strong  and  dense,  being  strengthened  by  transverse  fibres  and 
firmly  at  Inched  to  the  tendons  on  the  inner  and  outer  sides  of  the  space.  It  is 
sometimes  jterforaled  below  by  the  external  saphenous  vein.  This  fascia  having 
been  reflected  back  in  tiie  same  tiirection  as  the  integment,  the  small  sciatic  nerve 
and  external  saphenous  vein  are  seen  iuimL'diately  beneath  it  in  the  middle  line.  If 
the  loose  adipose  tissue  is  now  removed,  the  boundaries  and  contents  of  the  s])acd 
may  be  examined. 

Boundaries. — The  popliteal  space,  or  the  ham,  occupies  the  lower  third  of  the 
tliigli  anil  the  upper  fifth  of  the  leg,  extending  from  the  aperture  in  the  Adductor 
magnus  to  the  lower  border  of  the  Popliteus  muscle.  It  is  a  lozenge-shaped  space, 
being  widest  at  the  back  part  of  the  knee-joint  and  deepest  above  the  articular  end 
of  the  femur.  It  is  bounded  externally,  above  the  joint,  by  the  Biceps,  and.  below 
the  joint  by  the  Plantaris  and  external  head  of  the  Gastrocnemius:  internally,  above 
the  joint,  by  the  Semitendinosus,  Semimeinbrajiosus,  Gracilis,  and  Sartorius ;  below 
the  joint,  by  the  inner  head  of  the  GastrocneTnius, 

Above,  it  is  limited  by  the  apposition  of  the  inner  and  outer  hamstring  muscles; 
below,  by  the  junction  of  the  two  heads  of  the  Gastrocnemius.  The  floor  is  formed 
by  the  lower  jiart  of  the  posterior  surface  of  the  shaft  of  the  femur,  the  pt>storior 
ligament  of  the  knee-joint,  the  upper  end  of  the  tibia,  and  the  fascia  covering  the 
Pajdituu?^  muscle,  and  the  space  is  covered  in  by  the  fiu^cia  lata.  [It  will  well  repay 
the  student  tf>  notice  closely  the  boundaries  of  the  popliteal  space  on  the  living  model, 
bolh  at  rest  and  in  action  (and  especially  resisted  action)  and  in  varying  degrees  of 
flexion.  Tlic  thin  tendon  of  the  Semitendinosus  can  always  lie  ditTerentiated  from 
its  thicker  neighbor,  the  Spniimembranosus,  the  tendon  of  which  lies  farther  from 
the  middle  lino  of  the  ham,  though  higher  up  its  belly  is  the  inner  bonier  of  the 
space.  The  tendons  of  the  Gracilis  and  Sarlorius  are  usually  obscure,  unless  strongly 
contracted.  The  Biceps  tendon  is  easily  felt.  The  difl'erent  degrees  of  tension  of 
the  deep  fa.scia  are  \i^ry  important.  In  extension  it  is  tense,  and  nothing  can  be 
felt  beneath  it;  in  complete  flexion  the  parts  are  inaccessible,  the  thigh  and  the  leg 
being  apposed;  in  partial  tiexion  the  artery  can  be  felt  and  compressed.  The  nerve 
is  obscurely  felt.l 

Contents. — It  contains  the  popliteal  vessels  and  their  branches,  together  with 
the  terminatiMn  of  the  external  sTphenous  vein,  the  internal  and  external  |>opliteal 
nerves  and  their  branches,  the  small  sciatic  nerve,  the  articular  branch  from  the 
obturator  nerve,  a  few  small  lymjthalic  glands,  and  a  considerable  quantity  of  loose 
adipose  tissue. 

Position  of  Contained  Parte. — The  internal  pfjpliteal  nerve  descends  in  ilie 
middle  line  of  the  space,  lying  superficial  and  cnwsing  the  artery  from  without 
inward.  The  extenial  [Hjpliteal  nerve  descends  on  the  outer  side  of  the  space,  lying 
close  to  the  tendon  of  the  Biceps  muscle.  More  deeply  at  the  bottom  of  the  space 
are  the  p«tpliteal  vessels,  the  vein  lying  superficial  and  a  little  external  to  the  artery, 
to  which  it  is  closely  united  by  dense  areolar  tissue;  sometimes  the  vein  is  plaeed 
on  the  inner  instead  of  the  outer  side  of  the  artery  ;  or  the  vein  may  be  double,  the 
artery  lying  between  the  two  vense  comites.  which  are  usually  connected  by  short 
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transverse  brancbe;*.  More  deeply  and  close  to  the  surface  of  the  bone  is  the  pop- 
litc'ji]  artery*  and  pa^^sing  off  from  it  at  right  angles  are  its  articular  branches.  The 
articuliir  hnuich  from  tlie  obturator  nerve  descends  upon  the  popliteal  artery  to  sup- 
ply the  knee,  and  occasionally  there  i^  found  deep  in  the  space  an  articular  filament 
from  the  threat  sciatic  nerve.  The  popliteal  lymphatic  glands,  four  or  five  in  num* 
bcr,  arc  found  surroundiii*^  the  artery ;  one  tisually  lies  superficial  to  the  vessel, 
another  is  situated  between  it  and  the  hone,  and  the  rest  are  placed  on  either  Hide  of 
it.  The  hursie  usually  found  in  this  phxce  are :  1.  On  the  outer  side  one  beneath  the 
outer  head  of  the  Gastrocneniius  (which  sometimes  communicates  with  the  joint),  and 
one  beneath  the  tendon  of  the  Poplitcus,  which  is  almost  always  nn  extension  of  the 
synovial  mcmbriuie.  Sometimes  also  there  is  a  bursa  above  the  tendon  of  the  Pop- 
hteus,  between  it  and  the  external  lateral  ligament.  2.  On  the  inner  side  of  the 
joint  there  is  a  large  bursa  between  the  inner  head  of  the  Gastrocnemius  and  the 
femur,  which  sends  a  prolongation  between  the  tendons  of  the  Gastj-ocnemius  and 
Semimcmhmnosus,  and  lies  in  contact  with  the  ligament  of  Winslow.  This  biinm 
often  communicates  with  the  joint.  There  is  a  second  bursa  between  the  tendon  of 
the  Semimembranosus  and  the  head  of  the  tibia,  and  sometimes  a  bursa  between 
the  tendons  of  the  Semiiendinosus  and  Semimembranosus. 

The  Popliteal  Artery,  in  its  course  downward  from  the  aperture  in  the  Adduc- 
tor raiignus  to  the  lower  border  of  the  Popliteus  muscle,  rests  first  on  the  inner  and 
then  on  the  posterior  surface  of  the  femur  ;  in  the  middle  of  its  course,  on  the  pos- 
terior ligament  of  the  knee-joint;  and  below,  on  the  fascia  covering  the  Pof>liteus 
muscle.  SuperficiaUy^  it  is  covered  above  by  the  Semimembranosus  ;  in  the  middle 
of  its  course,  by  a  quantity  of  fat  which  separates  it  from  the  deep  fascia  and  integ- 
ument:  and  below,  it  is  overlapped  by  the  Gastrocnemius,  Plantaris,  and  Soleus 
muscles,  the  ]>opliteal  vein,  and  the  internal  popliteal  nerve.  The  popliteal  vein, 
which  is  intimately  attached  to  the  artery,  lies  sujwrficial  and  extenial  to  it,  until 
near  its  termination,  when  it  crosses  it  and  lies  to  its  inner  side.  The  popliteal 
nerve  is  still  more  superficial  an(i  external,  crossing,  however,  the  artery  below  iho 
joint  anfl  lying  on  its  inner  side.  Lateralh/^  the  artery  is  bounded  by  the  muscles 
which  are  situated  on  either  side  of  the  popliteal  space. 

Peculiarities  in  Point  of  Division. — Orrii.«ionuIIy  l\w.  popliteal  ;irU'r>*  <]iviiloK  (irvina- 
lun'Iy  int4»  its  terminal  brunches;  this  liivision  occur?*  uxot^i  fri^quently  opposite  th*i  kn«'t?-jnint. 

Unusual  Branohes. — Th**  artery  sonictimeB  divides  into  the  anterior  tibial  ami  p*^rr»neal, 
the  iHjttterior  tibial  bein*;  wantin;^  or  rcry  Rmall.  In  a  sinfclc  rA^*'  the  popliteal  was  found  to 
diviile  into  three  hrant^hcs,  the  anterior  and  posterior  tibial  and  peroneal. 

Surg'loal  Anatomy. — Liiraturo  of  the  popliteal  artery  is  rcquinnl  in  cnises  of  wound  of 
that  vcbst'l,  but  fur  iiueurlMn  of  the  pu»terior  tibial  it  is  preferable  tri  tie  the  superficial  femoral. 
Tin'  popliteal  may  be  tied  in  the  up[>cr  or  lower  pnrtof  it«  course;  but  in  the  middle  of  the  ham 
the  operation  la  attended  with  considerable  difficulty,  from  thereat  depth  of  the  artery  and  from 
the  extreme  dsffree  of  tension  of  the  lateral  boundaries  of  the  sp;ioc. 

In  order  to  expoi^e  the  vesAel  in  ihe  upper  part  of  it-s  course,  the  patient  should  he  ulaood  in 
the  prone  position  with  the  limb  extendefl.  An  inciwion  al>out  three  inches  in  length  should 
then  bo  made  through  the  integument  alonj:  the  posterior  roarpn  of  the  J^emimembranosufi.  Hnd, 
tlie  fascia  lata  havin<r  been  divided,  thiri  nitiscle  muF't  1m*  drawn  inward.  The  inlernnl  jmnliteal 
nerve  will  he  first  e.xiwt'ed.  lying  very  fiuperHcial  and  external  to  the  artery;  beneath  llits  will 
be  seen  the  popliteal  vein,  and  still  deeper  and  to  its  inner  side  the  artery.  The  vein  and  nerve 
must  be  cautluutly  separated  from  tlie  artery  and  the  ancnriAm-nccdIe  paa«ed  around  the  Te»sel 
from  without  inward. 

To  ex|wse  the  veswel  in  the  lower  part  of  it.s  course,  whore  the  artery  lies  between  the  two 
heads  of  the  Oastrocnemiu'*.  the  patient  nhoutd  l>e  placed  in  the  Kame  position  as  in  the  pre- 
ceding operation.  An  incision  should  then  l>e  made  thromrh  the  integument  in  the  middle  line, 
oomiuenrin^  oppof-ite  the  l>end  of  the  knee-joint,  care  beinff  taken  to  avoid  the  external  wiph- 
enou4  vein  una  nerve.  Afti'r  dividinj^  the  deep  fascia  and  •leparntinK  mnme  deiMe  cellular  mem- 
brane, the  artery,  vein,  and  nerve  will  be  exnnj«»d.  deNcendiitf;  between  the  two  heads  of  the 
GastrocnemiuH.  Some  mudeuUr  branches  of  the  [H>pliteal  !«hould  be  avoided  if  possible,  or,  if 
divided,  tied  immediately.  The  les  beinp  now  flexed,  in  order  the  more  elTectually  to  M'parate 
the  two  heads  of  the  (iastroonemius  the  nerve  f^hould  be  drawn  inwiinl  and  the  vein  outward, 
and  the  aneuriitm-needle  passed  lwtwi*en  the  artery  and  vein  from  without  inward. 


602 


THE  ARTERIES. 


PiAK  OF  Relations  of  Popliteal  Artery, 

In  Front, 
Femur. 

LiKHiuentuiu  posticum. 
PopUteus. 


iM€r  Side. 
Biceps. 

OutHf  fondyle. 
Oastrornomius  (outer  head). 

Plonturis. 


Inner  Side. 

Semimomlinino^us. 
Intrrniil  cflndylr. 
Oa8trocnemiuB  (inner  head). 

nfhind. 

SemimembranouuB. 

FaiK'ia. 

Popliteal  vein. 

Internal  poplit^iil  nerve. 

Giu^trocnotnius. 

PliuitariH, 

Solcus. 

The  branches  of  the  popliteal  artery  are  the 

HI        1      I  Superior. 
Muscular  •    t   i-    •  c?       i 

[  Inlerior  or  .Sural. 

Cutaneous. 

Superior  External  Articular. 

Superior  Internal  Articular. 

Azygos  Articular. 

Inferior  External  Articular. 

Inferior  Internal  Articular. 

The  superior  muscular  branches,  two  or  three  in  number,  nrise  from  the  upper 
purl  i»f  tilt*  p<»|>liteal  artery,  anil  arc  distributed  to  the  Vastus  externus  and  Ik-xor 
musL-lt\s  of  the  thigh,  anastomosing  with  the  inferior  perforating  and  tenuinHl 
brancbesn  of  tlie  profunda. 

The  inferior  muscular  (sural)  are  two  large  branches  which  are  distributed  to 
the  two  heads  of  the  Gastrocnemius  and  to  the  Plantaris  muscle.  They  arise  from 
the  [Xipliteal  artery  o]>posite  the  knee-joint. 

Cutaneotis  branches  desct'nd  on  each  side  and  in  the  middle  of  the  limb 
between  the  Gastrocnetnius  and  integument;  they  arise  separately  from  the 
popliteal  artery  or  from  some  of  its  lirancbes,  and  supply  the  integument  of 
the    calf. 

The  superior  articular  arteries,  two  in  number^  arise  one  on  either  side  of  the 
popliteal,  and  wind  round  the  femur  immediately  above  its  condyles  to  the  front  of 
the  knee-joint.  The  inU'mal  hranrh  passes  beneath  the  tendon  of  the  Adductor 
magnus,  and  divides  into  two,  oiie  of  which  supplies  the  Vastus  internns,  inoscu- 
lating with  the  ana^toniotica  magna  and  inferior  internal  articular;  the  other  mm- 
ifies  close  to  the  surface  of  the  femur,  supplying  it  and  the  knee-joint,  and  anasto- 
mosing with  the  superior  external  articular  artery.  The  external  branch  passes 
above  the  outer  condyle,  beneath  the  tetulon  of  the  Biceps,  and  divides  into  a  super- 
ficial and  deep  branch :  the  supcrlicinl  branch  supplies  the  Justus  externus.  and 
anastomoses  with  the  descending  in-jincb  of  tlie  external  circumflex  artery;  the  deep 
branch  supplies  the  lower  pnrt  of  the  femur  and  knee-joint,  and  forms  an  anasto- 
motic arch  across  the  bone  with  the  anastomotica  magna  artery. 

The  asiygos  articular  is  a  small  bnmch  arising  from  the  popliteal  aitcry  oppo- 
site the  henci  of  the  knef*-joiiit.  It  pierces  the  jKHterior  ligament,  aiui  supplies  the 
ligamentis  and  syrmvinl  mereibrane  in  the  interior  of  the  articulation. 

The  inferior  articular  arteries,  two  in  number,  arise  from  the  popliteal  beneath 
the  Gastrocnemius,  and  wind  round  the  head  of  the  tibia  below  (be  joint.  The 
internal  one  passes  below  the  inner  tuberosity,  beneath  the  internal  lateral  ligament, 
at  the  anterior  border  of  which  it  ivscends  to  the  front  and  inner  side  of  the  joint 
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to  supply  the  head  of  the  tibia  and  the  articulation  of  the  knee.  The  external  one 
pasties  outward  above  the  head  of  the  fibula  to  the  front  <.>f  the  kn<^e-joint,  lyiufr  in 
its  course  beneath  the  outer  bead  of  the  (jJastrocnemiua,  the  external  lateral  liga- 
ment, and  the  tendon  of  the  Bice|»s  musele,  and  divide.s  into  branches  which  anas- 
tomose with  the  inferior  internal  articular  artery,  the  superior  articular  arteries,  and 
the  recurrent  branch  of  the  anterior  tibial. 


Anterior  Tibial  Artery  (Fig.  406). 

The  Anterior  Tibial  Artery  cctuimences  at  the  bifurcation  of  the  popliteal  at 
the  lower  border  of  the  Popliteus  rausclet  jiassei*  forward  between  the  two  heads  of 
the  Tibialis  posticus,  and  through  the  aperture  left  between  the  bont»s  at  the  upper 
part  of  the  interosseous  roembrane,  to  the  ileep  part  of  the  front  of  the  leg;  it  then 
descends  on  the  anterior  surface  of  the  interosseoiLS  membrane  and  of  the  tibia  to 
the  bend  of  the  ankle-joint,  where  it  lies  more  superticiallv  and  becomes  the  tloraali^ 
pedis.  A  line  drawn  from  the  inner  side  of  the  head  of  the  fibida  to  midway 
between  the  two  malleoli  will  mark  the  course  of  the  artery,  the  |>oint  where  the 
artery  comes  in  front  of  the  interosseous  membrane  being  in  this  line  one  and  a 
tjuarter  inches   below   the  level  of  the  head  of  the  fibula. 

Relations. — In  the  upper  two-thirds  of  its  extent  it  rests  upon  the  interosseous 
membrane,  to  whioli  it  is  connected  by  delicate  fibrous  arches  thrown  across  it; 
in  the  lower  third,  upon  the  fnmi  of  the  tibia  and  the  anterior  lipiment  of  the 
ankle-joint.  In  the  upper  third  of  its  course  it  lies  between  the  Tibialis  anticus 
and  Extensor  longus  dipitorum ;  in  the  middle  third,  between  the  Tibialis  anticus 
and  Extensor  proprius  pollicis.  At  the  bend  of  the  ankle  it  is  crossed  by  the  ten- 
don of  the  Kxtensor  proprius  pollicis,  and  lies  between  it  and  the  innermost  tendon 
of  the  Extensor  longus  di^itorum.  It  is  covered  in  the  upper  two-thinLs  of  its 
eoui*se  by  the  muscles  which  lie  on  either  side  of  it  and  by  the  deep  fascia;  in  the 
lower  third,  by  the  intei^umeut,  annular  ligament^  and  fascia. 

The  anterior  tibial  artery  is  accompanied  by  two  veins  (vente  comites)  which  lie 
one  on  either  aide  of  the  artery;  the  anterior  tibial  nerve  lies  at  first  to  its  outer 
side,  and  about  the  middle  of  the  leg  is  placet!  superficial  to  it ;  at  the  lower  part 
of  the  artery  the  nerve  is  generally  again  on  the  outer  side.     [See  Kule,  p.  o02.j 


Plan  of  thb  Relations  of  the  Anterior  Tihial  Ahtkry. 

In  Front* 

InC«gtiment,  superficial  and  deep  fasoise. 

Anterutr  tiliiiil  nerve. 

Tibialiis  anticus  (overlaps  it  in  upper  part  of  Icj;). 

Extensor  loniiu^s  dii;itoruni  )  ,         .       -.    i-   i..i    v 
p   .  '^  .      '^  II-  ■      r  (<^verlftp  It  slightlv). 

fixtensur  proprma  poUicis    ]  ^  "^  t-      .  / 


Innrr  SOU, 
Tibialis  aiitioiiM. 
Exttfti-'ior  proprius  pollicis 
(erossos  it  at  ita  lower  part). 


I       Aotorior       \ 
I         Tlbittl.         I 


Outer  SvJe, 

Anterior  tiliiiil  nurve. 
Extensor  lon^jua  ili^itonim. 
Extenttor  proprius  poll icis. 


Behhtd. 
Interoaaeous  membrane. 
Ulna. 

Anterior  lif^ament  of  ankle-joint. 

Peculiarities  in  Size. — This  rcB^el  may  be  diminished  in  size,  mav  be  deficient  to  a 
mater  or  lens  extent,-  or  nmy  be  entirely  wanting;,  itj*  pluce  bein^  euppIie<J  by  perforating 
branehes  from  tJie  poiiterior  tibial  or  by  the  anterior  diviition  of  the  peron(?al  artery. 

Coiirse. — The  art«»rr  occasionally  deviate*  in  ita  course  toward  the  fibular  side  of  the  lea:, 
regaining!;  its  usual  position  beneath  the  annular  lii^ament  at  the  front  of  the  ankle.  In  two 
instancefl  the  Tes8el  hu«  been  found  to  aitproueh  the  surfiu'e  in  the  midtlte  of  the  leg,  being 
covered  merely  by  the  intccument  and  mscia  below  that  point. 

8uririoaI  Anatomy  -^he  anterior  tibial  artery  may  be  tied  in  the  upper  or  lower  port  of 
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^"^ 


><<iA«»>w»l 


Surml 


AmUfitr  iVSIMOi 


Tbo  P(>t»Uica1.  Ptrtiterf*  ir  Tibial,  uid  pL-mneftl 
Arteries. 


Surrlcftl  Analomv  of  tho  Aiiierlnr  TlbU] 
LKtrftAns  V\-\\\»  Artvrie*. 


the  lej*.     In  tlm  nmwr  part  the  oporntion  in  attendpfl  irith  great  diffirtilty.  on  ncoount  of  the 
depth  of  tlio  Tewcl  m)ia  tlie  surfAce.    An  incinion  about  four  ioL-bes  in  leii^h  abouM  be 
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through  the  intR^ment,  midway  Itctween  the  apinc  of  the  tiliia  and  the  out^r  mar^nn  of  the 
fihula.  the  fascia  and  intermuscular  i^eptum  belwccn  the  Tibialii^  antieu^  and  RxUMif^or  lon^us 
digitorum  ht>ing  divid'^d  to  the  tuirue  extont.  The  foot  niu^t  be  Hexed  to  rt'lax  these  inustilon,  and 
they  murt  be  sopiinited  from  each  other  by  the  tioger.  The  artery  ir  then  exposed  deeply 
Heated,  lyinjs  upon  the  interosseous  membrane,  the  nerve  lyin^e  externally  and  one  of  the  venre 
comites  on  either  side  ;  those  must  be  neparated  from  th**  artery  Itefore  the  nneuriMn-needte  is 
pa-'VAed  around  it.  [Onee  that  the  interspace  InHween  theTibialU  antii*u.sand  the  Kxt*^n(ior  longus 
di^itorum  is  reached,  it  is  of  tho  utmost  importance  to  rememtM^r  that  the  KxtenKor  propriuHpol- 
licirt  \»  interposed  between  these  mu«des,  and  doea  not  rearh  the  surfuev  of  the  le;;  m  the  upper 
two-thirdrt.  liuno'  in  jIotnjLr  downwanj  the  inter^nivce  between  the  Tibialift  uutieu^i  ami  Kxtonwr 
lonjius  digil'irum  bifure:it<.'y  like  an  inverted  J^,  tlie  two  leg*  of  the  ^  having  between  them  the 
Extensor  proprios  pollieis;  and  one  may  easily  ^et  to  the  wr*m^  side  of  this  mu^ote.  The  artery 
lie;*  in  the  jipuoe  between  the  Tibialis  anticus  and  the  Extensor  propriun  pollieis.  To  tiud  the 
anirrinr  liUinl  arterij  stick  to  the  anterior  tihiat  muadf:.'] 

To  tie  tlie  vessel  in  the  lower  third  of  the  le^  above  the  ankle-joint,  an  iiicij-ion  about  three 
inches  in  lonicth  shouhl  be  made  through  the  integument  between  the  tendons  of  the  Tibialis 
ftntieus  and  KxteuKor  nroprius  polticis  muscles,  the  deep  faseia  beini:  dividtttl  to  the  «ame  extent ; 
the  tenilon  on  eithi^r  Mitle  shoultl  be  held  a>tide,  when  the  vessel  will  be  seeu  lying  u[>on  the  tibitt, 
with  the  nerve  superKcial  to  it,  and  one  of  the  venae  eomites  on  either  side. 

In  or<ler  to  ftei-ure  the  artery  over  the  instep  an  incision  should  be  intule  on  the  fibular  tide 
of  the  tendon  of  the  Extensor  proprius  noUicis,  bHween  it  and  the  innermoNt  tendon  of  the  tont^ 
Extensor;  the  deep  faseiu  havini^  been  dividcU,  the  artery  will  be  exposed,  the  nerve  lyin^  either 
HUperfieiol  to  it  or  to  its  outer  side. 

The  branches  of  the  anterior  tibial  artery  aie  the 


Recurrent  Tibial. 
Muscular. 


Internal  Malleolar. 

External  Mallrular. 


The  recurrent  branch  arises  from  the  anterior  tibial  a^  siK>n  as  that  vessel  has 
passed  throiij^h  the  interosseous  space;  it  a.scends  in  the  Tibialis  anticus  muscle, 
and  ramifies!  on  the  front  and  sides  of  the  knee-joint,  anastomosing  with  the  articu- 
lar branches  of  the  pnplitt^al  and  with  the  anastomotica  magna. 

The  muscular  branches  are  nnmerouB:  they  are  distributed  to  the  musclos 
whieh  lie  on  either  fside  of  tlie  vessel,  some  piercing  the  deep  faseia  to  supply  the 
intej^ument,  others  passing  through  the  interosseous  membrane  and  anastomosing 
with  the  branches  of  the  posterior  tibial  and  peroneal  arteries. 

The  malleolar  arteries  supply  the  ankle-joint.  The  internal  nrise^s  about  two 
inelies  above  the  articulation,  and  passeH  beneath  the  tendons  of  the  Extensor  pro- 
prius |>olticis  and  Tibialis  anticus  to  the  inner  ankle,  upon  which  it  ramifies,  anas- 
tomosing with  branches  of  the  posterior  tibial  and  internal  plantar  arteries  and  with 
the  internal  ealcanean  from  the  posterior  tibial.  The  extental  passes  beneath  the 
tendons  of  the  Exten.**or  longus  digitorum  and  Peroneus  tertius,  and  supfdies  the 
outer  ankle,  amu^tomosing  with  the  anterior  peroneal  artery  and  with  amending 
brunches  from  the  tarsal  branch  of  the  dorsalia  pedis. 


DoHSAUs  Pedis  Artbry  (Fig.  406,  p.  604). 

The  Dorsalis  Pedis,  the  continuation  of  the  anterior  tibial,  pa.*>se8  forward  from 
the  bend  of  the  ankle  along  the  tibial  side  of  the  foot  to  the  back  part  of  the  first 
interosyeous  space,  where  it  divides  into  two  branches,  the  dnraalis  hallucis  and 
communicating. 

Relations. — This  vessel  in  its  course  forward  rcst.s  upon  the  astragalus*  sca- 
phoid, and  internal  cuneiform  bones  and  the  ligaments  connecting  them,  being 
covered  by  the  integument  and  fascia,  and  crossed  near  its  termination  by  the  inner- 
most tendon  of  the  Extensor  brevis  digitorum.  On  its  tihinl  *///#•  is  the  tendon  of 
the  Extensor  proprius  pollicis ;  on  its  fibular  side  are  the  innermost  tendon  of  the 
Extensor  longiis  digitorum  and  the  termination  of  the  anterior  tibial  nerve.  It  is 
accompanied  by  two  veins. 
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Plan  of  tue  Relations  ok  the  Dorsalis  Pedis  Artery. 

In  Front. 
Inte^tment  and  fascia. 
Innermost  tendon  of  Extensor  breviti  di^itorum. 


Tibiai  Sidf. 

Extensor  propriua  pollicid. 


Fibular  Side. 
Extensor  longus  digitoruni. 
Anterior  tibial  nerre. 


Bifhind, 
Astragalus. 
l:>caphoid. 
loternal  mineifoim  and  thoir  ligamenttt. 

Peoullaritiee  in  Size. — The  dorsal  artery  of  the  foot  may  be  larjjer  than  usual  to  compen- 
sato  for  a  dotioient  plantar  nrtory  ;  or  it  may  l>e  deficient  in  its  terminal  branched  !«>  the  toes, 
which  are  then  dc'rive^i  from  the  intenml  plantar;  or  its  place  may  be  mippUed  alttigether  by  a 
lar^e  anteriur  peroneal  artery. 

Poeition. — The  artery  fn?^uently  curveH  outwanl,  lyinir  external  to  the  line  between  liie 
middle  of  the  ankle  and  the  ba*?k  part  of  the  tin*l  interoc^wnn*  space. 

Surgical  Anatomy. — Thi-*  art^^ry  may  be  tied  by  makin^t  nn  infiwiou  through  the  integ- 
ument, l>etvi-ccn  two  and  three  inches  in  length,  on  the  fibular  wide  of  tho  tendon  of  the  ExU«n- 
80r  proprius  polliciR.  in  the  interval  between  it  and  the  inner  border  of  the  nhort  Extensor 
mu-^cle.  The  inciHiun  should  not  extend  farther  forward  than  the  biu*k  part  of  the  first  inlerott- 
»eoas  hpmre,  im  the  artery  dividen  in  that  ^ituatioo.  The  deep  fuscia  being  divided  to  the  same 
extent,  the  artery  will  be  expoiwU,  the  nerve  lying  upon  ita  outer  side. 

Branches. — The  branches  of  the  dorsalis  pedis  are  the 

Tiu-sal.  Dorsalis  pollicis  or  ballucis. 

Metatarsal.  ConiiuunicMiting. 

Interosseous. 

The  tarsed  artery  arises  from  the  dorwilis  pedis  as  that  vessel  crosses  the  sca- 
phoid bone;  it  papses  in  an  arche<l  direction  outward,  lying  u|)on  the  tarsal  bones 
and  covei'ed  hj  the  Extensor  brcvift  digitonim;  it  supplies  tliat  muscle  and  the 
articulations  of  the  tarsus,  and  anjistotuoscs  with  bnincbos  from  the  metatarsal, 
external   m;dlc<^>lar.   peroneal,   and  external  plantar  arteries. 

The  metatarsal  arises  a  little  anterior  to  the  preceding ;  it  passes  outward  to 
the  outer  part  of  the  foot,  over  the  bases  of  the  metatarsal  bones,  beneath  the  fen- 
dons  of  the  short  Extensor,  its  tlirfi-tion  being  inHuenccd  by  its  ixdnt  of  origin, 
and  it  anastomoses  with  the  tarsal  and  external  pluntar  arteries.  This  ves.'^el  givea 
off  three  branches:  the  interoi^Hfou^y  which  pass  fonvard  uiKm  the  three  outer 
Dorsal  interossei  muscles,  and  in  the  clefts  betAveen  the  toes  divide  into  two  dorsiil 
collateral  branches  for  the  adjoining  toes.  At  the  back  part  of  each  inten)8seoua 
space  these  vessels  receive  the  posterior  ]>erfomting  branches  from  the  plantar  arch, 
and  at  the  fore  part  of  each  interosseous  space  they  are  joined  by  the  anterior  per- 
forating branches  from  the  digital  artery.  The  outermost  interosseous  artery  gives 
off  a  branch  which  supplies  the  outer  side  of  the  little  toe. 

The  dorsalis  halluois  runs  forward  along  the  outer  border  of  the  first  meta- 
tarsal hone,  uud  at  the  cleft  between  the  tirst  and  second  toes  divides  into  two 
branches,  one  of  which  passes  inward  beneath  the  tendon  of  the  Extensor  propriua 
pollicis,  and  is  distributed  to  the  inner  bonier  of  the  great  toe;  the  other  branch 
bifurcates  to  supply  the  adjoining  sides  of  the  great  and  second  toes. 

The  oomniunicatinef  artery  dips  down  into  the  sole  of  the  fo*>t  between  the 
two  heads  of  the  first  Doi'sid  interosseous  musclt*.  and  inosculates  with  the  termina- 
tion of  the  external  plantar  artery  to  complete  the  plantar  arch.  It  here  gives  off 
two  digital  branches*:  one  runs  along  the  inner  side  of  the  great  toe  on  its  plantar 
surface;  the  other  passes  forward  along  the  first  metatarsid  space,  and  bifuniites 
for  tho  supply  of  the  adjacent  sides  of  the  great  and  second  toes. 
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Posterior  Tibial  Artery  [Fig-  405,  p.  604]. 

The  Posterior  Tibial  Artery  is  of  lurge  size,  and  cxtenfis  obliquely  downward 
from  the  lower  border  of  the  Popliieus  muscle,  along  the  tibial  side  of  the  leg,  to 
the  fossa  between  the  inner  tinkle  and  the  heel,  where  it  divides  beneath  the  origin 
of  the  Abductor  jRillicis  into  the  inUrnal  and  external  plantar  arteries.  [As  Wveth 
has  sthown,  it  is  im|jurtant  to  note  that  this  bifurcation  takes  place  at  n  point  cor- 
responding to  a  line  drawn  from  the  point  of  the  malleolus  to  the  middle  of  the 
heel.]  At  it.**  origin  it  lies  oppo.site  the  interval  between  the  tibia  and  fibula  ;  as  it 
deseends  it  approaches  the  inner  side  of  the  leg,  lying  behind  the  tibia,  and  in  the 
lower  part  of  it«  course  is  situated  midway  between  the  inner  malleolus  and  the  tube- 
ro:«ity  of  the  os  calcis. 

Rklation.s. — It  lies  successively  upon  the  Tibialis  posticus,  the  Flexor  longus 
digitoniin,  the  tibia,  and  the  back  part  of  the  ankle-joint.  It  is  covered  by  the 
deep  transverse  fascia,  which  sepanites  it  above  from  the  Gastrocnemius  and  Soleus 
muscles.  In  the  lower  third,  where  it  is  more  superficial,  it  is  covere<l  only  by  the 
integument  and  fascia,  and  runs  parallel  with  the  inner  border  of  the  tendo  Achil- 
lis.  It  is  accompanied  by  two  veins  and  by  the  posterior  tibial  nerve,  which  lies  at 
first  to  the  inner  side  of  the  artery,  but  sotm  crosses  it,  and  is,  in  the  greater  part 
of  its  cour?*e,  on  its  outer  side.     [See  Rule,  p.  562.] 


Plan  of  the  Relations  op  the  Posterior  Tibial  Artery. 

In  Front. 

Tibialis  posticus. 
Fluxor  lungua  digitoruin. 
Tibiu. 
Ankle-joint. 


Inner  ^Me. 
Postprior  tibial  nerre, 
upper  fourth. 


Oxtter  Side. 
Posterior  tibial  ner\'e, 
lower  three-fourths. 


Brhind. 
lotcgutncnt  and  fascia. 

(futftrucnemtufi. 
*  SoieuH. 

Deop  tran^verfle  fascia. 
Posterior  tibial  nerve. 

Behind  the  inner  ankh  the  tendons  and  hlood-vesaels  arc  arranged  in  the  fol- 
lowing order,  from  within  outward  [i.  e,  from  the  inner  malleolus  toward  the  heel] : 
First,  the  tendons  of  the  Tibialis  jwsticus  and  Flexor  longus  digitorum,  lying  in 
the  same  groove,  behind  the  inner  malleolus,  the  former  being  the  most  internal; 
external  to  lhe.se  is  the  posterior  tibial  artery,  having  a  vein  on  either  side;  and 
still  more  externally  the  posterior  tibial  nerve.  About  half  an  inch  nearer  the 
heel  is  the  tendon  of  the  Flexor  longus  pollicis.  [The  artery  is  therefore  the  mid- 
dle one  of  these  ^ve  structures.] 

Feouliaritiee  In  Size. — The  posterior  tibial  is  not  uTifrequently  smaller  than  usual,  or 
absent,  iu  place  l>eing  supplied  by  u  lar:;e  peroneal  artery,  which  pusHes  inward  ut  tbu  lower 
onrl  of  the  tibiii,  iind  cither  joins  the  small  tibial  artery  or  continues  alone  to  the  sole  of  tlie  foot. 

Surgical  Anatomy. — The  appliaiiirm  of  a  litfufnre  to  the  posterior  tibial  muy  be  rotmired 
in  nLs»*a  of  wound  of  the  sole  of  the  f(K>t  attendeil  with  (jreal  hcmorrhftKe.  when  the  vessel  snould 
be  tied  at  the  inner  ankle.  In  eiuies  of  wound  of  the  posterior  tibial,  it  will  be  neoeHKiiry  to 
enlarge  the  openinji  *o  iw  to  expose  the  vessel  at  the  wonndod  point,  exeeptini^  where  the  veswel 
i»  injured  by  a  punetured  wound  from  the  front  of  the  le;;.  In  cases  of  aneuriflm  from  wound 
of  the  artery  low  down,  the  vessel  should  be  tied  in  tie  middle  of  the  leg.  But  in  aneurism  of 
the  posterior  tibial  hich  up,  it  would  l>e  b«'tter  to  tie  the  fpinoriil  artery. 

To  tie  the  posterior  tibitd  artery  at  the  iinkle  u  st^mihinar  ineision  should  l>e  made  throusrh 
the  integument,  about  two  inches  and  a  half  in  lentrih,  midway  l>rtweeii  ihft  heel  and  inner  ankle, 
or  a  little  nearer  the  latter.     The  subeutaneous  eelluhir  tissue  having  l>cen  divided,  a  strong  and 


608 


THE   ARTERIES, 


dense  fascia,  the  intenuil  uimular  ligament,  it*  t;x|>ofte<1.  This  li^Amenc  i»  continuous  above  with 
the  deep  fii^eia  of  the  leg,  covens  the  vessels  nml  nervei*,  and  ii^  intimately  adherent  to  the  »heutli(i 
of  the  tendons.  This  huvinj:  l»pen  ciiutiouslv  divided  upon  a  director,  the  nheiLth  of  the  vessels  i» 
exposed,  and,  Iwinjj  opene<l,  the  artery  in  seen  with  one  of  the  vena?  comites  on  each  «ide.  The 
aneurism-needle  fthoiild  he  pniwed  round  the  vessel  from  the  heel  lf)wnrd  the  unkle,  in  order  to 
avoid  the  pii^terior  tihiul  nerve,  eare  bein^  at  the  same  time  takeA  not  to  include  the  venn:'Comite«. 

The  vessel  may  also  be  lied  in  the  lower  third  of  the  leg  by  making  an  ineision  about  throe 
inches  in  length,  narullel  with  the  inner  margin  of  the  tendo  Aehiliis.  The  internal  saphenous 
vein  being  eurefully  avoided,  the  two  l:iv*'r8  of  fn5<:ia  must  lie  divided  ufvon  a  director,  when  the 
artei-y  i«  expo.sed  alonj^  the  outer  margin  of  the  Flexor  longuM  digiutrum,  with  one  of  it»  ven» 
coinites  on  either  i«ide,  and  the  nerve  lying  external  to  it. 

To  tie  the  nomterior  iil)iul  in  the  middle  of  the  leg  ih  u  very  difficult  operation,  on  account  of 
the  great  deptii  of  the  vessel  from  the  surface  and  it*  being  covered  by  the  Ua>?trocnemiu»  and 
Soleus  mu.'*cle«.  The  patient  being  placetl  in  the  reL-uinbent  position,  the  injured  limb  should 
rest  on  its  outer  dide,  the  knee  Iwing  partiallv  Itent,  and  the  foot  extended,  m>  as  to  relax  tlic 
muscles  of  the  calf.  An  incision  about  four  niches  in  length  should  then  be  made  through 
the  integument,  a  finger's  brejwlth  behind  the  inner  margin  of  the  tibia,  taking  care  to  avoid 
the  internal  saphenouH  vein.  The  deep  fascia  having  licen  divided,  the  margin  of  the  (lastro- 
cnemiuH  in  exposed,  and  must  he  drawn  anide,  and  the  tibial  attachment  of  the  Soleus  divided,  a 
director  l>eing  previouKly  pas.te<i  Ijeneath  it.  The  urtery  may  now  be  felt  puljiating  beneath  tho 
deep  ftihcia  [i.  c.  the  intermuscular  fii-scia  which  separates  the  ealf  muscles  from  the  deeper  mus- 
cles of  the  leg]  ab<jut  an  inch  from  the  margin  of  the  tibia.  The  fascia  having  been  rli\ided,and 
the  limli  placed  in  such  a  position  nn  to  relax  the  muscles  of  the  calf  as  much  an  |)ot>9ibIe,  the 
veins  should  be  separated  from  the  artery,  and  the  aneurisni-ne'.'dle  pajwed  round  the  vessel  from 
witfaoui  inward,  so  as  to  avoid  wounding  the  posterior  tibial  nerve. 

The  bnuicLes  of  the  posterior  tibial  artery  are  the 

Peroneal.  Nutrient. 

Anterior  Peroneal.  Communicating. 

Muscular.  Internal  Calcanean. 

The  Peroneal  Artery  lies  deeply  seated  along  the  Hack  part  of  the  fihular  sivle 

of  the  leg.  It  arises  from  the  posterior  tibial  about 
an  inch  below  the  lower  border  of  the  Popliteus  mus- 
cle, passes  obliijuely  outward  to  the  fibula,  and  then 
descends  alon;^  the  inner  border  of  that  bone,  under 
cover  or  through  the  fibres  of  the  Flexor  longus  |:k>1- 
licis,  to  the  luwer  third  of  the  leg.  where  it  given  off 
the  anterior  peroneaL  It  then  |>a»scs  across  the  ar- 
ticulation between  the  tibia  and  fibula  to  the  outer 
side  of  the  os  calcic,  supplyii^  the  neighboring  mus- 
cles and  back  of  the  ankle,  and  anastomosing  with 
the  external  malleolar,  tarsal,  and  external  plantar 
arteries. 

RKh.\TlON8. — This  vessel  rests  at  first  upon  the 
Tibialis  posticus,  and  then  for  the  greater  part  of  its 
course  on  the  interoaseous  membrane  close  to  ibe  bone, 
covered  or  surrounded  by  the  fibres  of  the  Flexor 
longus  pollicis.  It  is  covered  in  ibe  up|)er  part  of 
its  course  by  tbe  Soleus  and  deep  transverse  fascia ;  belatv*  by  the  Flexor  longus 
pollicis. 

Plan  ok  the  Relations  op  the  Peroneal  Artery. 

/n  Front. 


[Fio  407. 


nt'lntinas  of  PurtB  N'liind  tlio  tnncr 
MiiniMlus  (rrtnu  nir>t)irH(U  iin>]  l.o- 
vfilU-) :  1. 1.TiWnli.-  t>..Hiirii't ;  i  Ten- 
do  Acbillin;  :(,  TltilHlitt  iiiitk-u»,  b.  4. 
FIfxnr  Inntfiut  riiiiii.>rum :  ti.  p'>*U* 
rior  liblnl  iirliTj  ;  b,  \*">wriLT  ilbiol 
nerve.— Tlif  tiiidon  ^,f  ilie  Flexor 
loumis  [NiUicfs  U  too  (Icfply  [tUced 
to  be  Bbuwu  in  tbU  view.] 


Tibialis  posticus. 
InteroEUKH>u^  membrane 


Outer  Side. 
Fibula. 
Flexor  longus  pollicis. 
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PeoulLaritiea  in  Origin. — The  peroneal  artery  may  arise  three  inches  below  the  Poplitoim, 
or  fruiu  thi?  posterior  tibial  hiirb  up.  or  even  from  the  popliti^al. 

ItB  size  18  mon)  frcuucitilv  iuureased  than  diminisned  ;  und  then  it  either  retaforce*  the  |>oa- 
terior  tibiul  by  it*;  junction  with  it.  or  altogether  takes  the  pluee  of  the  posterior  tibial  in  the 
lower  part  of  the  Inir  and  foot,  the  latter  vessel  only  existing  a*  a  short  iiiuticuhtr  bninch.  In 
tho«e  rare  cn*es  wh^-re  tl»e  |M'rnneaI  artery  i**  smaller  than  usual  a  branch  fn:>ni  the  pcistrrior 
tibial  Kuppliex  its  place-.  an<)  n  brunch  from  the  anterior  tibial  t>oinn4>nKateA  for  the  dimininhfii 
ante.rior  peroneal  artery.     In  one  case  the  peroneal  ai'tery  lia-^  U'l-n  louiul  entirely  wantinju:. 

The  anterior  peroneal  is  iMjiuvtimes  enlarged,  and  takes  tlie  pluee  of  the  dorsal  artery  of  the 
foot. 

The  iwroneal  niterv  in  its  course  gives  off  branches  to  the  Soletis,  TibiHiis  posti- 
cUvS  Flexor  lontru.s  pollieis,  and  Poronei  muscles,  and  a  nutrient  bmnch  to  llie  filmla. 

The  anterior  peroneal,  the  only  nanied  branch  of  the  j)eroneal  artery,  pierces 
the  interosseous  membrane  about  two  inches  above  the  outer  iualle<.>lus  t<i  reach  the 
fore  part  of  the  log,  und,  [-wissing  down  beneatli  the  PerontMLs  tertius  to  the  outer 
ttukle.  Vamifies  on  the  fn>nt  and  outer  side  of  the  taniUti^  ttna<ttomiising  with  the 
external  malleolar  and  tarsal  arteries. 

Tlie  nutrient  artery  of  the  tibia  arises  from  the  posterior  tibial  near  its  origin, 
and,  after  supjilying  a  few  muscular  branc)»e-s  enters  tlie  niitrii'nt  canal  of  that  bone, 
which  it  imvci'ses  obliiinely  from  above  downward.  This  is  the  largest  nutrient  artery 
of  Imuic  in  the  body. 

The  muscular  branches  of  the  posterior  tibial  are  distributed  to  the  Soleus  aud 
deep  muscles  along  the  ba<'k  of  the  leg. 

The  communicating"  branch  to  the  peroneal  runs  transversely  across  the  back 
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The  Plantar  Art«rlc5i,  superficial  view. 


The  riantHr  Arteries,  deep  rtcw. 


of  the  tibia  about  two  inches  above  its  lower  end,  jms.'^ing  beneath  the  Flexor 
longus  jKtlliciH. 

The  internal  calcanean  are  several  large  arteries  which  arise  from  tlie  posterior 
tibiul  juitt  before  its  division;  they  are  distribiiteil  to  tht-  fat  an<l  integument  behind 
tho  tendo  Achillis  and  about  the  heel,  aud  to  (he  musch's  on  the  inner  side  of  the 
sole,  anastomosing  with  the  i)eroneal  and  internal  uialleolar  arteries. 
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The  Internal  Plantar  Artery  (Figs.  408,  409,  p.  tJOO),  imich  smaller  than  the 
extt'iiiiil,  |»ii.s.st.'s  lorwunl  jilim^  thf  inner  side  of  the  Ibot.  It  is  at  first  situated  above' 
the  AbduL'tor  pollicis,  ainl  then  between  it  and  the  Flexor  bi^evis  dijjitoruin,  both  of 
which  it  Kupplies.  At  the  base  of  the  first  metatarsal  hone,  wheix*  it  has  become 
much  diminished  in  size,  it  passes  along  the  inner  bonier  of  the  great  toe,  inoseu- 
latiu>5  with   its  digital   hranch. 

Tlie  External  Plantar  Artery,  much  larger  than  ihe  internal,  |»assef»  (d)li(|uely 
outward  and  forward  to  the  ba-se  ttf  the  fifth  iiietatai-sal  bone.  It  then  turns 
obliquely  inward  to  the  interval  betweeri  the  1>a.ses  of  the  first  and  second  nieta- 
tarsid  bones,  where  it  anastomoses  with  the  eonimunicatiTig  branch  from  tlie  dorsalis 
pedis  artery,  thus  completing  the  phintar  arch.  As  this  artery  pa»*^ses  outwarfl,  it 
is  first  placed  between  the  os  eak:is  and  Abductor  polliris,  and  then  between  the 
Flexor  brevis  digitorum  and  Flexor  accessorius ;  antl  as  it  pfisses  fdrward  to  the 
baise  of  the  liitle  toe.  it  lie;*  more  superticially  between  the  Flexor  brevije  digitonim 
and  Ahdiietor  minimi  digiti,  covered  by  the  deep  fascia  and  integument.  The 
remaining  portion  of  the  veasel  is  deeply  situated :  it  extends  from  the  ba«e  of  the 
metatarsal  bone  of  the  little  toe  to  the  back  part  of  the  fir^t  interosseous  space,  and 
forms  the  plantar  arcli ;  it  is  convex  forwartl,  lies  upon  the  Interossei  nniscle«  op|Kv 
site  the  tarsid  ends  of  the  metatarsal  bones,  and  is  covered  by  the  Adductor  poUicis, 
the  Flexor  tendons  of  the  toes,  and  the  Lnmbricales. 

Branches. — The  plantnr  arch,  besides  distributing  numenms  branche.^  to  the 
muscles,  integuuicnt,  and  fascije  in  the  sole,  gives  off  the  following  biiiuches: 

Posterior  Perforating.  Digital — Anterior  Perforating. 

The  posterior  perforating  are  three  small  branches  which  ascend  through  the 
back  part  of  the  thaH;  outer  interosseous  spaces,  between  the  beads  of  the  Dorsal 
interossei  muscles,  and  anastomose  with  the  interosseous  branvbes  froiu  the  meta- 
tarsal artery. 

The  digrital  branches  are  four  in  number,  and  supply  the  three  outer  toes  and 
half  the  second  toe.  The  final  passes  outward  from  the  outer  side  of  the  j»luntar 
arch,  jind  is  distribute<l  to  the  outer  side  of  the  little  toe,  passing  in  its  eoui-se 
beneath  the  Abductor  and  short  Flexor  muscles.  The  »ecovJ,  thinh  and  fuurth 
run  fonvard  along  the  interosseous  spaces,  and  nu  arriving  nt  the  clefts  betwivn  the 
ti»es  divide  into  collateral  branches  which  supjily  the  adjacent  sides  of  ihe  three 
outer  toes  and  the  outer  side  of  the  second.  At  the  bifurcation  of  the  toes  each 
digital  artery  sends  upwanl.  through  the  fore  part  of  the  corres|Minding  metatarsal 
space,  a  small  bnincli  which  inosculates  with  the  interosseous  bmnehes  of  the  meta- 
tarsal artery.     These  are  the  anterior  perfoniting  branches. 

From  the  arrangement  already  described  of  the  distribution  of  the  vessels  to  the 
toes,  it  will  be  si-en  that  both  sides  of  the  three  outer  toes  and  the  outer  side  of  the 
second  toe  are  supplied  by  branches  from  the  ]>la!»tar  arch,  both  sides  of  the  great 
toe  and  the  intier  side  of  the  second  being  supplieti  by  the  communicating  bnineh 
of  the  dorsalis  pedis. 

'  Tlii*'  refrrs  ('i  (hi*  erwt  poeiliuu  of  the  body.  In  the  ordinary  [position  for]  dt>»ec*tion  the  artery 
ift  de«i>er  tliau  Uie  iniiiicle. 


Of  the  Veins. 


THE  Veins  aie  the  vessels  which  serve  to  return  the  blood  from  the  capillaries 
of  the  different  parts  of  the  body  to  the  hejirt.  They  consist  of  two  distinct 
sets  of  vessels,  tiie  pulmonnnf  and  Hf/sUmir. 

Pulmonary  Veins,  unlike  other  vesaels  of  this  kind,  contain  arterial  blood, 
which  they  return  from  the  lunps  to  the  left  auricle  of  the  heart. 

The  Systemic  Veins  return  the  venous  blood  from  the  body  generally  lo  the 
right  auricle  of  the  heart. 

The  Portel  Vein,  an  appendage  to  the  systemic  venous  system,  is  confined  t^ 
the  abdouuual  cavity,  returning  the  venous  blo<jd  from  the  viscera  of  dijrestion, 
and  carrying  it  to  the  liver  by  a  sin'ile  trunk  of  large  size,  the  rc/m  jyorttv.  This 
vessel  ramifies  in  the  substance  of  the  liver  and  breaks  up  into  a  minute  network 
of  capillaries.  These  capillaries  then  reunite  to  form  the  hepatic  veins,  by  which 
the  blood  is  conveyed  to  the  inferior  vena  cava. 

The  veins,  like  the  arteries,  are  found  in  nearly  every  tissue  of  the  body.  They 
commence  by  minute  plexuses  which  receive  the  bhx»d  from  the  capillaries.  The 
branches  which  have  their  commencement  in  these  plexuses  unite  together  into 
tnmks,  and  these  in  their  passage  towanl  the  heart  constantly  inorea.ie  in  size  as 
they  receive  tributaries  and  join  other  veins  similar  in  size  to  theiuselves.  The 
veins  are  larger  and  altogether  more  numerous  than  the  arteries ;  hence  the  entire 
capacity  of  the  venous  system  is  much  greater  than  that  of  the  arterial,  the  pul- 
monary veins  excepted,  which  do  not  exceefl  in  capacity  the  pulmonan*'  arteries. 
From  the  combined  area  of  the  smaller  venous  branches  being  greater  than  the 
main  trunks,  it  results  that  the  venous  system  represents  a  cone,  the  summit  of 
which  corresponds  to  the  heart,  its  base  to  the  circumference  of  the  body.  In 
form,  the  veins  are  not  perfectly  cylindrical  like  the  arteries,  their  walls  being 
collapsed  when  empty,  and  the  uniformity  of  their  surface  being  intcmipted  at 
intervals  by  slight  contnictions.  wliii-h  indicate  the  existence  of  valves  in  their 
interior.  They  usually  retain,  however,  the  same  calibre  \i»  long  a.s  they  receive 
no  branches. 

The  veins  communicate  very  freely  with  one  another,  especially  in  certain  regions 
of  the  body;  and  this  eomiuunication  exists  between  the  larger  trunks  as  well  as 
between  the  smaller  branches.  Thus  in  the  cavity  of  the  cranium  and  between  the 
veins  of  the  neck,  where  obstruction  would  be  attended  with  imminent  danger  to 
the  cerebral  venous  system,  we  finil  that  the  sinuses  and  larger  veins  have  large 
and  very  fre(|Jient  amtstomoses.  Tlie  same  free  communication  exists  between  the 
veins  thrrtutrhnut  the  whole  extent  of  the  spinal  canal,  and  between  the  veins  com- 
posing the  various  venous  plexuses  in  the  abdomen  ujkI  pelvis,  as  the  spermatic, 
uterine,  vesical,  prostatic,  etc. 

The  [systemic]  veins  are  subdivided  into  tliree  sets — superficial  veins,  deep  veins, 
and  sinuses. 

The  Superficial  or  Subcutaneous  Veins  are  found  between  the  lavers  of  the 
superficial  i'aseia,  imiuediately  beueath  The  iuteguiiienl  ;  ihey  return  the  blooil  from 
these  structures  and  communicate  with  the  deep  veins  by  perforating  the  deep 
fascia. 

The  Deep  Veins  accfunpany  the  arteries,  and  are  usually  enclosed  in  the  same 
sheath  with  those  vessels.  In  the  smaller  arteries,  as  the  radial,  ulnar,  brachial, 
tibial,  peroneal,  (hey  exist  generally  in  [Miirs.  one  lying  on  each  side  of  the  vessel, 
and  are  called  vcyuti  coviitea  [L  r.  companion  veins].  The  larger  arteriesi.  as  tho 
axillary,  subclavian,  popliteal,  an<l  femoral,  have  usually  only  one  accompanying 
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vein.  In  certain  organs  of  the  body,  however,  the  deep  veins  do  not  «ccom]>any 
thp  nrteries;  for  jjisfanoe.  the  velnn  in  the  .skull  and  spinni  oinal,  the  hepatic  veins 
in  the  liver,  und  the  larger  veins  returning  Mood  From  the  osm'ous  tiK.sne. 

Sinuses  are  venous  channels  which  in  their  structure  and  umde  of  distrihution 
differ  altogether  from  the  veins.  They  are  found  only  in  the  interior  of  the  skull, 
and  are  formed  by  a  separation  of  the  layers  of  the  dura  miuer,  their  outer  cout 
consisting  of  fibrous  tissue,  their  inner  of  an  endothelial  layer  continuous  with  the 
liuin'r  membrane  of  the  veinn. 

\  eins  have  thinner  walls  than  arteries,  tlie  difference  in  thickness  being  due  to 
the  small  amount  of  elastic  and  luu.scular  tissues  which  the  veins  contain.  The 
superficial  veins  usrially  have  thicker  coats  than  the  deep  veins,  and  the  veins  of 
the  lower  limb  are  thicker  than  those  of  the  upper. 

The  minute  structure  of  these  vessels  is  described  in  the  section  on  General 
Anatomy. 

The  veins,  like  the  arteries,  consist  of  two  separate  and  distinct  systems:  the 
pnlniouan/.  which  are  concerned  in  the  circulation  of  tlie  lungs  and  cnnvcv  arterial 
bhK>d :  and  the  if^/aU'mu\  which  are  concerned  in  the  general  circulatiim  aiid  convey 
venous  blood.' 

THE    PULMONARY    VEINS. 

The  Puhiwnanf  Veins  return  the  arterial  blood  from  the  Inngs  to  the  left  auricle 
of  the  heart.  They  are  four  in  number,  two  for  each  lung.  Tlie  pulmonary  differ 
from  other  veins  in  several  respfcts :  1,  they  caiTV  arterial  in.stead  of  venous  bhxHl; 
2,  they  are  destitute  of  valves  ;  3.  tliey  are  only  slightly  larger  than  the  arteries  they 
acconjpany ;  4,  they  accom|)any  those  vessels  singly.  They  commence  in  a  capil- 
lary network  upon  the  walls  of  the  air-cells,  where  they  are  continuous  with  the 
ramifications  of  the  pulmonary  artei*}*,  and,  uniting  together,  form  a  single  trunk 
for  each  lobule.  These  branches,  uniting  suecessivcly.  fbnn  a  single  tnink  fi>r  ea*'h 
lobe,  three  for  the  right  and  two  for  tlie  left  lung.  Tlie  vein  from  the  middle  htbe 
of  the  right  lung  unites  witli  that  fixun  the  upjier  lobe,  in  most  cases  forming  two 
trunks  on  car-h  side,  which  open  separately  into  tlie  lel\  auricle.  Occasionally  they 
remain  separate;  there  are  then  three  veins  on  the  right  side.  Not  unfrequeutly 
the  two  left  pnlmonarA*  veins  terminate  hy  a  common  opening. 

Wflhin  the  iu/it/  the  branches  of  the  pulmonary  artery  are  in  front,  the  veins 
behind,  and  tlie  bronchi  hctiveen  the  two. 

At  the  root  ttf  the  lung  the  veins  are  infroMy  the  artery  in  the  middle,  and  the 
bnmchus  behind. 

Within  the  pnicordium  their  anterior  surface  is  invested  by  the  serous  layer 
4jf  this  mcinhnine.  The  right  jjulnionary  veins  pass  behind  tlie  right  auricle  and 
aj«cending  aoiia ;  tlie  left  |mjss  in  front  of  the  thonicic  aorta  with  the  left  pulmonary 
artery. 


THE    SYSTEMIC   VEINS. 

The  S^stemit*  Veins  may  be  arranged  into  three  groups:  1,  those  of  the  head 
and  neck,  upper  extremity,  and  thorax,  wliich  terminate  in  the  superior  vena  cava; 
2,  those  of  the  lower  limb,  pelvis,  and  ab<lomcn,  wliich  terminate  in  the  inferior 
vena  cava;  3,  the  cardiac  veins,  which  open  directly  into  the  right  auricle  of  the 
heart. 

Veins  of  the  Head  and  Neck. 

The  veins  of  the  head  and  neck  may  he  subdividetl  into  three  groups;  1,  the 
veins  of  the  exterior  of  the  liead :  2,  the  veins  of  the  neck ;  3,  the  veins  of  the 

diplot*  and   interior  of  the  cranium. 

'  [For  Uie  anouialits  of  the  veins  see  Kmuse  in  Ilenle's  Analomi^  Brmunt>ohweig,  1876,  vol.  Ui. 
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The  veins  of  the  exterior  of  the  head  are  the 

Teraporo-mn  x  \\  lary. 
Posterior  Auricular. 
(^>ccij»ita!. 

The  Facial  Vein  passes  oWit|uelv  across  llie  side  of  the  face,  extcniling  from  the 
inner  angle  of  tiie  orbit  downward  and  outward  to  the  anterior  margin  «»f  the  Miisse- 
ter  muscTe.     It  lies  to  the  outer  side  of  the  facial  arterv,  and  is  not  ho  tortuous  aa 


Facial. 
Temporal. 
Internal  Maxillnrv. 
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Veiu»ur  Lbe  Htad  and  Xeck. 


that  vessel.  It  commeDces  at  the  nide  of  the  root  of  the  nose,  and  is  the  direct  con- 
tinuation of  the  ttfigular  vein,  formed  b^  the  junction  of  i\xQ  frontal  and  fsupniorbital 
veins. 

The  frontal  vein  comnjenccs  on  the  anterior  part  of  the  skull  by  a  venous  plexus 
which  comuiunicates  with  the  anterior  ti'ibuUirieM  of  tlie  temporal  vein  ;  the  veins 
converge  to  form  a  single  trunk,  which  mtts  downwanl  near  the  middle  line  of  the 
forehead  parallel  with  the  vein  of  the  opposite  side,  and  unites  Avith  it  at  the  root 
of  the  nose  by  a  transverse  trunk,  culled  the  tiasttl  arch.     Occasionally  the  frontal 
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veins  join  to  form  a  single  tnink,  which  bifurcates  at  the  root  of  the  nose  into  the 
two  anjjiilar  veins.  At  the  nasal  un^li  the  hranche^*  ilivergc  and  run  along  the  sides 
of  the  root  of  tlie  nose.  The  frontal  vein  a.s  it  descends  upon  the  forehead  receives 
the  ntjyraorhital  and  becomes  the  amjuUir  vein. 

The  supraorbital  vein  commences  on  the  forehead,  communicating  with  the 
anterior  tenifHtral  arui  superior  palpebral  veins,  and  runs  downward  and  inward 
beneath  the  Ocripito-frontalis  muscle,  receiving  tributaries  from  the  neighboring 
structures,  and  joins  the  frontal  vein  at  the  inner  angle  of  the  orbit  to  form  the 
fingiihir  vein. 

The  angxalar  vein,  fonued  by  the  junction  of  the  two  preceding  vessels,  runa 
oldiquely  downward  and  outward  on  the  side  of  the  root  of  the  nose,  and  receives 
tlie  veins  of  the  ula  nasi  on  its  inner  side  and  the  superior  piLl]»ef>ral  veins  on  its 
outer  side;  it  moreover  eoiunmnicates  with  the  ophthalmic  vein,  which  establishea 
an  important  anastomosis  between  this  vessel  and  tl»c  cavernous  sinus.  Some 
Bmall  veins  from  the  dorsum  of  the  nose  terminate  in  the  nasid  iircb. 

The  facial  vein  commences  at  the  inner  angle  of  the  orbit,  being  a  cimtinua- 
tion  <»f  the  angular  vein.  It  passes  obliquely  downward  and  outward  beneath  the 
Zvgomaticus  major  and  minor  muscles,  descends  aU»ng  the  anterior  border  of  the 
Wasseter,  crosses  over  the  body  of  the  lower  jaw  with  the  facial  artery,  and,  pars- 
ing obliquely  outward  and  backward  beneath  the  Platysma  and  cervical  fascia, 
unites  with  a  branch  of  cfmimunication  from  the  tempont-maxilhiry  vein  to  fonu  a 
trunk  of  large  size  which  enters  the  internal  jugular.  From  near  its  lenninjition  a 
cfmimunit^iting  branch  often  runs  down  the  anterior  border  of  the  Stemo-mastoid  to 
join  tlie  Inwer  part  of  the  anterior  jugular. 

Tributaries. — The  facial  vein  receives,  near  the  angle  of  the  mouth,  commu- 
nicating tributaries  of  considemble  siste  (the  dt't'p  facial  or  afifrrior  tntrrnal  maxH- 
larif  m'n)  from  the  pterygoid  plexus.  It  is  also  joined  by  the  inferior  pnlpehnd, 
the  superior  and  inferior  labial  veins,  the  buccal  veins  from  the  cheek,  and  the 
masseteric  vein.s.  Below  the  jaw  it  receives  the  submentaL  the  inferior  palatine-, 
which  returns  the  blood  from  tlie  plexus  arouiul  the  tonsil  and  soft  palate,  the  sub- 
maxillary vein,  which  commences  in  tbe  submaxillary  gland,  and  generally  the 
rauinc  vein. 

The  Temporal  Vein  commences  by  a  minute  plexus  on  the  side  and  vertex  of 
the  skull,  which  communicates  with  the  frontal  vein  in  front,  the  corresponding 
vein  of  the  opposite  side,  and  the  jMxsterior  auricular  and  occipital  veins  behimL 
From  tliis  network  anterii>r  and  posterior  bmnclies  are  fonntni  which  unite  above 
the  zygoma,  iorming  the  trunk  of  the  vein.  This  trunk  is  joined  iu  this  situation 
by  a  large  vein,  the  tmddle  Umpornl^  which  receives  the  blood  from  the  substance 
of  tlio  Tem]>oral  muscle  and  pierces  the  fascia  at  the  upper  border  of  the  zygoma. 
The  tempornl  vein  then  descends  between  the  external  auditory  meatus  and  tbe 
contlylo  of  the  jaw,  enters  the  substance  of  the  parotid  gland,  and  unites  with  tbe 
internal  maxillary  vein  to  form  tbe  temfHun-maxillary  trunk. 

Triiu'Tautks. — The  temp<u'al  vein  receives  in  its  course  some  p;trotid  veins,  an 
artirubir  bnineh  from  the  articulation  of  the  jaw,  anterior  auricular  veins  from  tbe 
external  ear.  and  a  vein  of  large  size,  the  trttnitrcrge  faiu'ah  from  the  side  of  the  face. 

The  Internal  Maxillary  Vein  is  a  vesspl  of  eousi<lerjtble  size,  re**eiving  branches 
■which  correspond  with  those  of  the  internal  maxillniy  artery.  Thus  it  receives 
the  mifldle  meningeal  veins,  tbe  deep  tem|M»nil,  the  pteryg<ud,  niasseteric,  buceul, 
alveolar,  some  palatine  veins,  and  the  inferior  dentnl.  These  branches  fonu  a  large 
plexus,  the  pfrryt/ouL  which  is  phu'eil  between  the  Temporal  and  Extermd  fitery- 
goid,  and  partly  between  the  Pterygoid  muscles.  This  plexus  communicates  very 
freely  with  the  facial  veiji  and  with  the  cjivernous  sinus  by  branches  tlirough  tbe 
fonmjen  Vesalii  :ii  Hie  base  of  the  tikuU.  The  trunk  of  the  vein  then  juitisei*  back- 
ward behind  the  neck  of  tbe  lower  jaw.  un*l  unites  with  the  temporal  vein,  forming 
tbe  temporo-maxillnry-trunk. 

The  Temporo-mfkxillary  Vein,  fonnetl  by  the  union  of  the  temporal  and  inter- 
nal maxillary  veins,  descends  iu  the  substance  of  the  parotid  gland  on  the  outer 


VEINS    OF    THE   NECK.  61?> 

surface  of  the  externft.1  carotid  artor}',  between  the  ramus  of  the  jaw  and  the  Ster- 
no-iMostoid  n)UBek\  and  divides  into  two  branches,  one  of  which  |His^ea  inward  to 
join  the  facial  vein  ;  the  other  is  joined  by  the  posterior  auricular  vein  and  becomes 
the  external  jugular. 

The  Posterior  Auricular  Vein  commences  upon  the  side  of  the  head  by  a  plexus 
which  eomnuinicatcs  with  the  trihutnricfl  »if  the  teuipond  an<l  n<'ci|titul  vein:*.  The 
vein  descends  behind  the  external  ear  and  joins  the  tetu^M^ro-maxillary  vein,  form- 
ing the  external  jufrular.  This  vessel  receives  the  stylo-niastoid  vein  and  souie  tribu- 
taries from  tlie  buck  pnrt  of  the  external  ear. 

The  Occipital  Veins,  generally  two  or  three  in  number,  commence  at  the  baclc 
p^rt  of  the  vertex  of  tlie  skull  by  a  plexus,  in  a  similar  manner  to  the  other  veins. 
It  follows  the  course  of  the  occipital  artery,  ptissing  deeply  beneath  the  mupcles  of 
the  back  part  of  the  neck,  and  terminates  in  the  internal  jugular,  occasionally  in 
the  external  jugular.  As  this  vein  passes  across  the  ma<5toid  portion  of  the  tem- 
poral bone  it  receives  the  mastoid  vein,  which  establishes  a  coniniunication  with  the 
lateral  sinus. 

Veins  of  the  Neck. 

The  veins  of  the  nock,  which  return  the  blood  fmm  the  head  and  face,  are  the 

External  Jugular.  Anterior  Jugular, 

Posterior  External  Jugular.  Internal  Jugidar. 

Vertebral. 

The  External  Jugular  Vein  receives  the  giTater  part  of  the  blood  from  the 
exterior  of  the  cranium  au'l  deep  parts  of  the  face,  being  formed  by  the  junction  of 
the  posterior  division  of  the  temfK^ro-maxillary  and  fiosterior  auricular  veins.  It 
commences  in  the  substance  of  the  parotid  glnnd  on  a  level  with  the  angle  of  the 
lower  jaw,  and  runa  perpendicularly  down  the  neck  in  the  direction  of  a  line  drawn 
from  the  angle  of  the  jaw  to  the  middle  of  the  clavicle.  In  its  course  it  crosses  the 
Sterni>-mn.stoid  muscle,  and  runs  parallel  with  its  ]>osterior  border  as  far  as  its  attach- 
ment to  the  clavicle,  where  it  perforates  the  deep  fascia,  and  terminates  in  tlie  subcla- 
vian vein,  on  the  outer  side  of  or  in  front  of  the  Scalenus  anticus  muscle.  [Pressure 
at  thia  point  will  generally  make  this  vein  ([uite  manifest  by  interrupting  the  return- 
ing blood-current,  and  so  dilating  the  vein.  Its  position  should  always  be  deter- 
mined before  beginning  operations  in  the  neck.]  In  the  neck  it  is  sepamted  from 
tho  Storno-mastoid  by  the  anterior  layer  of  the  deep  cervical  fascia,  and  is  covered 
by  the  Platysma,  the  superficial  iascia.  and  the  integument.  This  vein  is  crotise*! 
about  its  middle  by  the  superficial  cervical  nerve,  and  its  upper  half  is  accompanied 
by  the  auricularis  magnus  nerve.  The  extenml  jugular  vein  varies  in  size,  bear- 
ing an  inverse  proportion  to  that  of  the  other  veins  of  the  neck  ;  it  is  occasionnlly 
double.  It  is  provide*!  with  two  pairs  of  valves,  the  lower  pair  being  place<l  at  ita 
entrance  into  the  subclavian  vein,  the  upper  pair  in  most  cases  about  an  inch  and  a 
half  above  the  clavicle.  The  portion  of  vein  between  the  two  sets  of  valves  is 
often  dilated,  and  is  termed  the  ttinm*.  These  valves  do  not  prevent  the  regurgi- 
tation of  the  blood  or  the  passage  of  injection  from  below  upward.' 

TRiBTTTARtRS. — This  Vein  receives  the  occipital  occasion:dly,  the  posterior  exter- 
nal jugular,  and  near  its  termination  the  suprascapular  an<l  transverse  cervical  veins. 
It  communicates  with  the  anterior  jugular,  and  in  the  substance  of  the  panitid 
receives  a  large  bramh  of  communication  from  the  internal  jugular. 

The  Posterior  External  Jugxilar  Vein  rctnnis  the  Mood  from  the  integument 
and  superficial  muscles  in  the  upper  and  hack  part  of  the  neck  lying  between  the 
Splenius  and  Trapezius  muscles.  It  runs  <lown  the  hack  part  of  the  nwk,  and 
opens  into  the  external  jugular  just  below   the  middle  of  its  course. 

The  Anterior  Jugular  Vein  commences  near  the  hyoiil  bone  from  the  con- 

'  The  student  amy  refer  to  an  interestini;  i>ii|>er  by  Dr.  Siruthers,  "On  Juffiilar  VeneAection  in 
Aiiphyxiii,  Analomicnlly  and  Kxperimenlidiy  CtMiJiidervd,  iiu'luding  the  UeiiiiMistrntiim  »f  Voivea  in 
the  Veins  of  the  Neck/'  in  the  E*Hithuj-<jh  Mrdirnl  Juunud  for  N(>veml>er,  18-5(>. 
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vergenee  of  several  superficial  veins  from  the  submaxillary  region.  It  passes  down 
between  the  median  line  and  the  anterior  border  of  the  Sterno-mastoid,  and  at  the 
lower  pun  of  ibe  noek  jwisses  beneath  that  muscle  to  open  intn  the  lerniiniition  of 
tlie  external  jiijrnlar  or  into  the  Hubolavian  vein  (Fijr.  417).  This  vein  varies  oon- 
siderably  in  size,  bearing  almost  always  an  inverse  projx>rtion  to  the  external  jngii- 
lar.  Most  fre^juently  there  are  two  anterior  jugulurs,  a  right  and  loft,  but  ocoa- 
sionally  only  one.  This  vein  receive-s  stmie  laryngeal  veins,  and  oecasionallv  an 
inferior  thyroi<l  vein.  Just  above  the  sternum  the  two  anterior  jugular  veins  eom- 
municate  by  a  transverse  trunk  whieh  receives  tnbularie,s  thnu  the  inferior  thyroid 
veins.  It  also  communicates  with  the  internal  jugular.  There  are  xio  valves  in 
this  vein.  [The  position  of  this  vein  also  is  im|K>riant  in  opemtions  in  the  neek, 
and  should  be  Hscertained  bv  insptK'tion  and  pressure.] 

The  Internal  Jugular  Vein  collects  the  Ijh.Mid  iVoni  the  interior  of  the  cranium, 
from  the  superficial  parU  of  tlie  face,  and  from  the  ne<'k.  It  commences  just  exter- 
nal to  the  jugular  foramen  in  the  base  of  the  skull,  being  fonnc<l  by  the  coalescence 
of  the  lateral  and  inferior  petrosal  sinuses  (Fig.  415).  At  its  origin  it  is  somewhat 
dilated,  and  this  ililatation  is  called  the  tiitnm  (nr  f/tt/f)  of  the  internal  jugular  vein. 
It  runs  down  the  side  of  the  ueck  in  a  vertical  direction*  lying  at  first  on  the  outer 
side  of  the  internal  carotid,  and  then  on  the  outer  side  of  the  common  carotid,  and 
at  the  root  of  the  neck  unites  with  the  subclavian  vein  to  fonn  the  vena  innumituita. 
The  internal  jugular  vein  at  its  commencement  lies  upon  the  Rectus  hiteralis  beliintl, 
ancl  at  the  outer  side  of  the  internal  caroti<l  and  the  nerves  piu^siag  through  the  jug- 
ular foramen;  lower  down  the  vein  ami  artery  lie  uj>on  the  same  plane,  the  gbtsso- 
pharvngeal  and  hypoglossal  nerves  passing  forward  between  them;  the  pncumogas- 
tric  descends  between  and  behind  them  in  the  same  sheath,  and  the  spinal  accessory 
passes  obliquely  outward  behind  the  vein.  At  the  root  of  the  neck  the  vein  of  the 
right  siiie  is  placed  at  a  little  distance  fnmi  the  artery;  on  the  left  side  it  usually 
lies  over  the  arteiy  at  its  lower  part.  The  right  internal  jugular  vein  crosses  the 
first  part  of  the  subclavian  artery.  The  vein  is  of  considerable  size,  but  varies  in 
different  individuals,  the  left  one  being  usually  the  smaller.  It  is  provided  with  » 
pair  of  valves  which  are  jdaced  at  its  point  of  tenninaiion.  or  from  one-half  to  three- 
(|uartei*s  of  an  inch  above  it. 

TRini"T.\RlES. — This  vein  receives  in  its  coui^se  the  facial,  lingual,  phaiyngeal, 
superior  and  middle  thyroid  veins,  and  sometimes  the  occipital.  At  its  point  i>f 
junction  with  the  branch  common  to  the  temporal  and  facial  veins  it  necomes 
greatly  increased  in  size. 

The  liufiual  veins  commence  on  the  dorsum,  sides,  and  under  surface  of  the 
tongue,  and,  passing  backward,  following  the  course  of  the  lingual  artery  ntid  its 
bmnches,  terminate  in  the  internal  jugular.  Sometimes  the  ranine  vein,  which  is 
a  branch  of  considerable  size  commencing  below  the  tip  of  the  tongue,  joins  the 
lingual,  (renerally,  however,  it  passes  backward,  crosses  the  Hyo-glossus  muscle  in 
couHMiny  with  the  hypoglossal  nerve,  and  joins  the  facial. 

The  pharyngreal  vein  commences  in  a  nnnute  plexus,  the  pharyngeal,  at  the 
back  part  and  sidc'S  of  the  ]»har}"nx.  and  after  receivii»g  meningeal  tributaries  and 
the  Vidian  and  spheno-palatine  veins  terminates  iti  the  internal  jugular.  It  oeca- 
Bionally  open**  into  the  facial,  lingual,  or  superior  thyroid  vein. 

The  superior  thyroid  vein  commences  in  the  substance  and  on  the  surface  of 
the  thyroid  gland  by  tributaries  corresponding  with  the  branches  of  the  superior 
thyroid  artery,  and  terminates  in  the  up|)er  part  of  the  internal  jugular  vein. 

The  middle  thyroid  vein  collects  tlie  blood  from  the  lower  part  of  the  lateral 
lobe  of  the  thvroid  gland,  and,  bcinj;  joined  by  some  veins  from  the  larvnx  and 
trachea,  terminates  in   tlu*  lower  part  of  the  internal  jugular  vein. 

The  facial  and  occipital  veins  have  been  deserihed  above. 

The  Veii»bral  Vein  commences  in  the  nccipital  region  by  numerous  small  trib- 
utaries from  the  deep  muscles  at  the  upper  and  back  part  of  the  neck,  passes  out- 
ward and  enters  the  foramen  in  the  transverse  process  of  the  atlas.  an*l  descends  by 
the  side  of  the  vertebral  artery  in  the  canal  formed  by  the  transverse  processes  of 
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the  cervical  vertebrse.  Emerging  from  the  foramen  in  the  transverse  process  of  the 
sixth  cervical,  it  terminates  at  the  root  of  the  neck  in  the  back  jMirt  of  the  innom- 
inate vein  near  its  origin.  xU  mouth  being  guarded  by  a  paii*  of  valves.  On  the 
right  side  it  crosses  the  first  part  of  the  subclavian  arterj.  This  vein  in  the  lower 
part  of  its  course  occasionally  divides  into  two  brunches,  one  of  which  emer^jes  with 
the  artery  at  the  sixth  cervical  vertebra;  the  other  e:>caj>eH  tlirough  the  foramen  in 
the  seventh  cervical. 

TRlBirTARlES. — The  vertebral  vein  receives  in  it*  course  a  vein  from  the  inside 
of  the  skull  through  the  posterior  condyloid  foramen  ;  muscular  veins  from  the 
muscles  in  the  prevertebral  region  ;  doi-si-spinal  veins  from  the  back  part  of  the 
cervical  portion  of  tlie  spine;  meningo-rachidian  veins  from  the  interior  of  the 
spinal  canal;  the  a.scendin|;  and  deep  cervical  veins;  and  close  to  ii.s  termination 
it  is  joined  by  a  small  vein  from  the  first  intercostal  space,  which  accompanies  the 
superior  intercostal  artery.  [It  will  be  noticed  that  the  vertebral  vein  drains  a 
very  different  region  from  that  which   is  supplied  by  its  corresponding  artery.] 

The  ascending  cervical  vein  (anterior  vertebral)  commences  in  a  plexna 
artHind  the  transverse  processcis  of  the  up|)cr  cervical  vertebra?,  descends  in  com- 
pany with  the  ai?eending  cervical  artery  between  the  Scalenus  anticus  and  Rectus 
capitis  anticus  major  muscles,  and  opens  into  the  vertebral  vein  just  before  ita 
termination. 

The  deep  cervical  vein  (posterior  vertebral)  accompanies  the  profunda  cer- 
vicis  artery,  lying  between  the  Comi)lexus  and  Semispinalis  colli.  It  iTommcnees 
in  the  suboccipital  region  by  communicating  branches  from  the  occipitjil  vein  and 
tributaries  from  the  deep  muscles  at  the  back  of  the  neck.  It  receives  tributaries 
from  the  plexuses  arounrl  the  spinous  pmcesses  of  the  cervical  vertebne,  and  termi- 
nates in  the  lower  end  of  the  vertebral  vein. 

Veins  op  the  Diploe. 

The  diplo^*  of  the  cranial  bones  is  channelled  in  the  adult  by  a  number  of  tortu* 
ous  canals  which  are  lined  by  a  more  or  less  complete  layer  of  compact  tissue. 


Veias  of  ihix  Dlplu^,  as  dispUjred  hjr  the  removal  of  che  outer  uble  of  tbe  akuU. 


The  veins  they  contain  are  large  and  capacious,  their  walla  being  thin  and  formed 
only  of  epithelium,  resting  upon  a  layer  of  elastic  tissue,  and  they  present  at  irreg- 
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ular  intervals  pouch-like  dilatations,  or  eul$'de-$ac,  which  serve  as  reservoirs  for  the 
hlood,  TheHc  are  the  veins  of  the  diploe;  ihey  can  only  be  displayed  by  removing 
the  outer  rnble  of  the  skull. 

In  udiilt  life,  an  ^^^^^  ^^^  the  cranial  hones  are  diHtinct  and  80[mrahle^  these  veins  are 
confined  to  the  psrticuhir  bones;  but  in  old  ape,  when  the  sutures  are  united,  they 
communicate  with  each  other  and  incretiM*  in  size.  These  ve.-tsels  communicate  in 
the  interior  of  the  cranium  with  the  meningeal  veins  and  with  the  sinuses  of  the 
dura  mater,  and  on  the  exterior  of  the  skull  with  the  veins  of  the  pericniniuui.  They 
are  divided  into  the  frontah  which  opens  into  the  supmorbital  vein  by  an  aperture 
at  the  supraorbital  notch  ;  the  anterior  temporal  which  is  confined  chiefly  to  the 
frontal  bone  and  opens  into  one  of  the  deep  temporal  veins  after  esci*ping  by  an 
aperture  in  the  great  wing  of  the  sphenoid;  the /'"x/'r/V>r  ^'w^o/v^/,  which  is  con- 
lined  to  the  parietal  bone  and  terminates  in  the  latenil  sinus  by  im  a(>ertnre  at  the 
jwsterior  inferior  an^le  of  the  parietal  bone ;  and  the  ovcipHah  the  largest  of  the 
four,  which  is  confine<l  to  the  occipital  bone  and  ojiens  either  into  the  orcipital  vein 
or  internally  into  the  lateral  sinus  or  the  torculur  Hei^opliili. 


Cerebral  Veins. 

The  Cerebral  Veins  ore  remarkable  for  the  extreme  thinness  of  their  coat*?,  in 
consequence  of  the  musculnr  tissue  in  them  being  wanting,  and  for  the  absence  of 
valves.  They  may  be  divided  into  two  sets — the  su|>crficial.  which  are  placed  on  the 
surface;  and  the  deep  veins,  which  occupy  the  interior  of  llie  nrgau. 

The  Superficial  Cerebral  Veins  ramify  upnn  the  surface  of  the  brain,  being 
lodged  in  the  sulci  between  the  convolutions,  a  few  running  across  the  convolutions. 
They  receive  branches  from  the  substance  of  the  brain  and  terminate  in  the  sinuses. 
Thev  are  nameil,  from  the  position  tliev  occupy,  RU]icriar  and  inferior. 

The  Superior  Cerebral  Veins,  eight  to  twelve  in  number  on  each  side,  pass  for- 
ward and  inward  toward  the  great  longitudinal  fissure,  where  they  receive  the  iiitrr- 
nnl  cerebral  veins^  which  return  the  blood  from  the  convolutions  of  tlie  mesial  sur- 
face of  the  corresponding  hemie]>here;  near  their  termination  they  become  invested 
with  a  tubular  shcuth  of  the  arachnoid  membrane,  and  ojieii  into  the  superior  longi- 
tudinal sinus  in  the  op|)osito  direction  to  the  course  of  the  blwid.  The  external 
cerebral  !V('««,  which  return  the  bhx>d  fi'om  the  convolutions  on  the  outer  surface  of 
the  hemisphere,  also  open,  for  the  most  part,  into  these  veins. 

The  Inferior  Cerebral  Veins  ramify  on  the  outer  and  under  surface  of  the  cere- 
bnil  hemis|)l»ere,  and  pass  inwanl  to  the  cavernous,  superior  j>ctrnsub  and  lateral 
sinuses.  Some,  collecting  tributaries  from  the  under  surface  of  the  anterior  lobes 
of  the  brain,  terminate  in  the  cavernous  sinus.  One  vein  of  large  size,  the  midtlle 
cerebral  vein,  commences  on  the  under  surface  of  the  tempt>ro-sphenoidal  lobe,  and, 
running  along  the  fissure  of  Sylvius,  opens  into  the  cavernous  sinus.  .Another  large 
vein,  tlie  i/n'tit  annstomotie  vein  of  Trolard.  commences  on  the  parietal  lobe,  runs 
along  the  horizontal  liml)  of  the  fis'^ure  of  Sylvius,  and  tipens  into  the  superior 
petrosal  sinus.  Others  commence  on  tlie  under  surface  of  the  base  of  the  brain,  and 
unite  to  form  from  three  to  five  veins  which  open  into  the  lateral  sinus  from  before 
backward. 

The  Deep  Cerebral  or  Ventricular  Veins  (venae  Galeni)  [Fig.  412]  are  two 
in  number.  They  are  formed  by  the  union  of  two' veins,  the  vena  rorporis  striati 
and  the  ehoroid  vein  on  either  si(ie.  They  run  backward,  parallel  with  one  another, 
between  the  layers  of  the  velum  interpositum.  and  pass  out  of  the  brain  at  the  great 
transvei'se  fi.ssure  between  the  [losterinr  extremitVt  or  splenium,  of  the  corpus  cal- 
losuiu  and  the  tubercula  qua<lrigemina,  to  enter  the  .straight  sinus.  The  two  veins 
usually  unite  tci  form  one  before  opening  into  the  straight  sinus. 

The  Vena  Corporis  Striati  commences  in  the  groove  between  the  corpus  siria- 
tum  .and  thalamus  opticus,  rercives  numerous  veins  from  both  of  these  parts,  and 
unites  behind  the  anterior  pillar  of  the  fornix  with  the  choroid  vein  to  form  one  of 
the  vense  Galeni. 
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The  Choroid  Vein  runs  aUmg  the  whole  lenjjth  of  the  outer  border  of  the  cho- 
roid plexus,  receiving  veins  from  the  hippocampus  major,  the  fornix,  and  coq)iifl 
callosuni,  and  unites  al  the  anterior  extPomity  of  the  choroid  plexus  with  the  vein 
of  the  corpus  .striatum. 

The  Cerebellar  Veins  occupy  the  surface  of  the  cerebellum,  and  arc  disposed  in 
three  sets — superior,  inferior,  and  lateral.  The  superior  piu*8  forward  and  inwai-d 
»cro8S  the  superior  vermiform  process,  and  terminate  in  the  fitraight  sinuH :  some 
open  into  the  vena;  Galeni.  Tlie  inferior  cerebellar  veins,  of  larse  size,  run  trans- 
versely outward,  and  terminate  by  two  or  three  trunks  in  the  lateral  sinuses.  The 
lateral  anterior  cerebellar  veins  terminate  in  the  superior  petrosal 'sinuses. 

Sinuses  op  the  Dura  Mater  [Figs.  412,  414], 

The  sinuses  of  the  duni  mater  are  vejiou?*  channels  analogous  to  the  veins,  theii 
outer  coat  being  foimed  by  the  dura  mater ;  their  inner,  by  a  continuation  of  the 

Fit;.  412. 
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Vertical  Section  of  the  Skull,  shoving  tbc  SlaiUM  of  the  Dun  Mater. 

lining  membrane  of  the  veins.  They  are  fifteen  in  number,  and  are  divided  into 
two  sets :  1,  those  situated  at  the  upper  and  bock  part  of  the  skull ;  2,  those  at  tlie 
base  of  the  skull.     The  former  are  the 

Superior  Lonp^itudiujil.  Straiiiht  Sinus. 

Inferior  Longitudinal.  Lateral  Sinuses. 

Occipital  Sinus. 

The  Superior  Longitudinal  Sinus  occupies  the  attached  margin  of  the  falx 
cerebri.  Comiuencin;i:  at  the  fommcn  ciccuni.  through  which  it  constantly  com- 
municates by  a  small  branch  with  the  veins  of  the  nasal  fossre,  it  nins  from  before 
backward,  groovina;  the  inner  surface  of  the  frontal,  the  adjacent  margins  of  the 
two  parietal,  nnd  the  superior  division  of  the  cnicial  ridge  of  the  occipital  l>one.  and 
terminates  liy  opening  into  the  torcular  TIerophili.  The  sinus  is  triangular  in  form, 
narrow  in  fn"»nt,  and  gradually  increasing  in  size  as  it  piu'i.scs  hiickwiird.  On  exam- 
ining its  inner  sui*face  it  presents  the  internal  openings  of  the  cerebral  veins,  which 
run,  for  the  most  part,  from  behind  forward,  and  open  chiefly  at  the  back  part  of 
the  sinus,  their  orifices  being  concealed  by  fibrous  fobls;  numerous  fibrouf*  bands 
{chortht  Wi'UiHit)  arc  also  seen,  which  extend  transvei'scly  across  the  inferior  angle 
of  the  sinus:  jind  histly,  some  small,  wliile,  projecting  bodies,  the  ijhffHluhf  Pnr- 
chiovi.  This  sinus  receives  the  suijcrior  cerebral  veins,  numerous  veins  fi*om  the 
diploe  and  dura  mater,  and  nt  the  ]>osterior  extremity  of  the  sagittal  suture  vcina 
from  the  pericraninm,  which  pass  through  the  parietal  foramen. 
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The  torcniar  Herophili  is  the  dilated  extremity  of  the  superior  longitudinal  sinus. 
It  is  of  irrejj[ulur  form,  and  is  lodged  on  one  side  (genenilly  the  right)  of  the  internal 
occipital  protuberance.  From  it  tlic  hitenil  ninuH  of  the  side  to  which  it  is  deflected 
is  derived.     It  receivcB  also-the  bloml  from  tiie  occipital  sinus. 

The  Inferior  Longitudinal  Sinus,  more  correctly  described  as  the  i/tf trior  lour/i- 
tudinti/  Vfi/u  is  Cfintaiiifti  in  tlic  |M>sterior  pari  of  the  free  margin  of  the  falx  cerebri. 
It  is  of  a  cylindrical  form,  increui^es  in  size  as  it  passes  backward,  and  lonuiuates  in 
the  straight  f^inu**.  It  rci'eives  .several  veins  fnini  the  fal.x  cerebri.  un<i  occasionally 
a  few  from  the  mesial  r?urface  of  the  hemispheres. 

The  Straigrht  Sinus  [Sinus  rectus]  is  situated  at  the  line  of  junction  of  the 
falx  cerebri  with  the  tentorium.  It  is  triangular  in  form,  increases  in  size  as  it  pro- 
ceeds backward,  and  runs  obliquely  downward  and  backward  fn)m  the  tcmiinnrion 
of  the  inferior  longituilinaf  sinus  Ut  the  lateral  sinus  of  the  opp<>site  side  to  that  into 
which  the  superior  longitudinal  sinus  is  prolonged.  It  commtiniciites  by  a  consider- 
able ofiening  with  the  torcular  Herophili.  Besides  the  inferior  longitudinal  sinus  it 
receives  the  venie  Galeni  and  the  superior  cerebellar.  A  few  transverse  bands  cross 
its  interior. 

The  Lateral  Sinuses  are  of  large  size*  and  are  situated  in  the  attached  margin 
of  the  tentorium  cerebelli.  They  commence  at  the  internal  occipital  protuberance, 
the  one,  generally  the  right,  being  the  direct  continuation  of  the  superior  longitu- 
dinal sinus,  the  other  of  the  straight  sinus.  They  pass  hori/,nntal]y  outward  to  the 
base  of  the  petrous  [wrtion  of  the  temporal  bone;  then  curve  downward  and  inward 
on  each  side  to  reacli  the  jugular  foramen,  where  they  terminate  in  the  internal  jug- 
ular vein.  Each  sinus  rests  in  its  course  uptm  the  inner  surface  of  the  occipitid,  the 
posterior  inferior  angle  of  the  |>arietal.  the  niastoid  jwrtion  of  the  tempond,  and  on 
the  occipital  again  just  before  its  termination.  Ihese  sinuses  are  frequently  of 
unequal  size,  thai  formed  by  the  superior  longitudinal  sinus  being  tbc  larger,  and 
they  increase  in  s\%e  as  they  pi'oceed  from  behind  forward.  The  hori/.fintal  jiortion 
is  of  a  triangular  form,  the  curve<l  portion  semi-cylindrical;  their  inner  surface  is 
smooth,  and  not  crossed  by  the  fibrous  bands  found  in  the  other  sinuses.  These 
sinuses  receive  the  bloo<l  from  the  superior  petrosal  sinuses  at  the  base  of  the 
petrous  fK>rtion  of  the  temporal  bone,  and  they  unite  with  the  inferior  petrosal 
sinus,  juht  external  to  the  jugular  fonimen,  to  form  the  internal  jugular  vein  (Fig. 
41o).  They  communicate  witb  the  veins  of  the  pericranium  by  means  of  the  mas- 
toid and  posterior  etmdyloitl  veins,  and  they  receive  some  of  the  inferior  cerebral 
and  inferior  cerebellar  veins,  and  s<ime  veins  from  the  diploe. 

The  Occipital  is  the  smallest  of  the  cranial  sinuses.  It  is  generally  single,  but 
occasionally  there  are  two.  It  is  situated  in  the  attached  margin  of  the  falx  cere- 
belli. It  commences  by  several  snmll  veins  around  the  margin  of  the  foramen  mag- 
num, one  of  which  joins  the  termination  of  the  lateral  sinus;  it  communicates  with 
the  posterior  spinal  veins,  and  terminates  in  the  torcular  Herophili.* 

The  sinuses  at  the  base  of  the  skull  are  the 


Cavernous. 
Circular. 


Tran 


sverse. 


Inferior  Petrosal. 
Superior  Petrosal. 


'  I  am  indebted  to  Mr.  Ri»«8i,  demonstrator  of  anatomy  at  St.  George'*  ll'^pilal,  for  the  following 
note  oti  ihi-  top'ular  Ifernphili  and  the  MniiHcs  convcTi*ing  lo  it.  He  examined  them  in  ten  suLyecta, 
and  reports  a*^  foHows: 

1.  In  all  there  was  a  Free  cnmniunication  between  tlie  oppoMte  lateral  Fiinofiefl. 

&  The  BiijK^rior  longitudinal  (<iniis  terniinate^l  in  seven  vtLBes  in  the  ri;c^ht  lateral  sinus;  in  two  in 
llie  left  lateral  binuii;  and  in  une  cat>e  it  divided,  the  rlj^ht  {turtitm  l>eiug  ntiifh  Lhe  lareer. 

3.  The  Mraiffht  cinus  terminated  in  fiMir  ruM^  in  the  middle  line — i. «'.  over  tfie  inlerual  occipital 
protiibcranet':  in  three  cnHos  it  ()ivi(1e<t.  part  toting  In  the  ri^ht  and  part  to  the  left  lateral  ainUB;  in 
two  nifi&r  U  terminnletl  in  the  left  lateral  ^inuiif,  and  in  one  caiH*  in  (he  ri^ht  litleral  t^iniis. 

4.  'I'he  tHvii'iIttl  siniit*  lernitnated  in  nine  ra^v»  iu  (he  middle  linv ;  in  theiiv  v*i>vn  it  was  mont  fr^ 
qiienily  single. 

5.  That  lateral  sinns  in  which  the  superior  lonuitndinal  sinna  tenuiaaled  waa  itatially  the  larger 
of  th«  two — in  one  or  two  cases  twice  the  si^e  of  the  other. 
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The  Cavemoua  SlDUses  uru  naiued  IVtmi  their  presenting  a  ruticiiluttMl  j*truc'tiire. 
Thev  are  two  in  niimhrr.  of  hirge  size»  and  placed  one  on  each  Pide  of  the  i*ella  Tur- 
cica, extending  from  the  sphenoidal  fissure  to  the  apex  of  the  |>etroufi  ^lortion  of  the 
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FUn  sbowlng  the  ReUUve  Posidon  uf  iLe  tiiructure*  in  Ww  UiitUt  Cftvcmoti?  trluus,  viewed  fhim  behind. 

teuipoml  bone;  tliey  receive  anteriorly  the  ophthalmic  vein  thi*ough  the  sphenoidal 
fiiwure,  and  comraunicute  behind  with  tlie  fwtrosal  sinuses  and  with  ouch  other  by 
the  circular  and  transverse  sinusew.  <  )n  the  inner  wall  of  ench  sinus  is  found  the 
internal  carotid  artery,  occomimnied  by  filaments  of  the  carotid  plexus  and  by  the 
sixth  nerve;    and  on  its  outer 

wall,  the  third,  fouith,  and  oph-  F*"*-  ^1^- 

thalmic  nerves.  These  part-i  are 
separated  frotn  the  blooil  flowing 
along  the  sinus  by  the  lining 
membrane,  which  is  continuous 
with  the  inner  coat  of  the  veins. 
The  cavity  of  the  sinus,  which 
is  larger  behind  than  in  front, 
is  inters*H!ted  by  filaments  of 
fibrous  ti.ysue  and  small  vessels. 
The  cavernous  sinuses  receive 
some  of  the  cerebral  veins;  thev 
communicate  with  the  lateral 
sinuses  by  means  of  the  supe- 
rior and  inferior  |jetro*>aK  and 
with  the  facial  vein  through  the 
ophthalmic.  The)'  also  coiumu- 
nicate  with  each  other  by  means 
of  the  circular  sinus. 

The  Ophthalmic  is  a  large 
vein  which  connects  the  ruigular 
vein  lit  the  inner  angle  of  the 
orbit  with  the  cavernous  sinus ; 
it  pursues  the  same  course  as 
the  ophthalmic  artery,  and  re- 
ceives tributaries  corresponding 

to  the  branches  derived  from  that  vessel.  Fonnii^;j:  a  short  single  trunk,  it 
th]*ough  tiie  iniicr  extremity  of  the  sphenoidal  fissure  and  terminates  in  the  cavern- 
otis  sinus.  Sometimes  the  veins  from  the  floor  of  the  orbit  c<dlect  into  a  separate 
trunk,  the  inferior  ophthalmic  vein,  which  either  passes  out  of  the  orbit  through  the 
sphenu-maxillnry  fissure  to  join  the  pterygoid  plexus,  or  else,  passing  backward 
through  the  sjdienoidal  fissurtr,  it  entei*s  the  cjivemous  sinus,  either  bv  a  sepiirate 
ttjieuiiig  or  in  comm*jn  with  the  ophthalmic  vein. 

The  Circular  Sinus  is  fonned  by  two  trausvei-se  vessels  which  eonnei'l  together 
the  two  cavenijus  sinuses,  the  one  passing  in  front  and  the  other  behind  the  pitu- 
itary body,  and  thus  forming  with  the  cavernous  sinuses  a  venous  circle  around  the 
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body.  The  aTit^?rior  one  is  usually  the  larger  of  the  two,  and  one  or  other  is  occa- 
sionally found  to  be  absent. 

The  Inferior  Petrosal  Sinxis  is  situated  in  the  groove  formed  by  the  junction 
of  the  p*.».Hterior  border  of  the  jwtrous  portion  of  the  teinjjoral  with  the  basilar  pro- 
cess of  the  occipital.  It  commences  in  front  at  the  termination  of  the  cuvemon« 
siuu?,  and  behind  joins  the  lateral  sinus  exteriml  to  the  jugular  foramen,  fomdng 
the  internal  jutruUir  vein. 

The  junction  of  the  two  sinuses  takes  place  at  the  lower  border  of,  or  just  exter- 
nal to,  tlie  jugular  foramen.     The  exact  relation  of  the  parts  to  one  another  in  the 

Fio.  416. 


Eolntioti  ot'  htmciurtM  lu  Jut;ular  Kunuucu. 
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foramen  in  a;*  folhtws:  The  inferior  petrosal  ttinus  is^  in  front,  and  iii  directed  obliquely 
downward  and  backward;  the  latei-al  sinus  is  situated  at  the  back  j»art  of  the  fom- 
men,  and  between  the  two  arc  the  glossf>-pharynt^eal,  pneiunognstric,  and  ApinaL 
accessory  nerves.  The  junction  of  tlie  Miniises  lakes  jdace  8ii]jerHciuI  to  the  nerves, 
so  that  the^e  latter  lie  a  little  internal  to  the  venous  chauucLa  in  the  foramen.  (See 
Fig.  410.)     Tliese  sinuses  are  siMiii-rylinilrinil  in  form. 

The  Transverse  Sinus  nr  Basilar  Sinus  consists  of  8evei*al  interlacing  veins 
between  the  layers  of  the  iln^-.i  mater  over  the  basilar  process  of  the  occipital  bone, 
which  serve  to  connect  the  two  inferior  petrosal  and  eavernous  sinuses.  With  them 
the  anterior  spinal  veins  conmiunieute. 

The  Superior  Petrosal  Sinus  is  situateil  along  the  su]»erior  border  of  the  petrous 
|K>rtiou  of  the  teni|t<jral  bone  in  the  front  part  of  the  attached  margin  of  the  ten- 
torium. It  is  small  and  Jiarrow.  and  connects  together  the  cavernous  and  bitcral 
minuses  at  each  side.  It  receives  a  tvrebellar  vein  {(ttid'rior  fatenti  irn'lifUar)  from 
the  anterior  border  of  the  cerebellum,  a  vein  from  the  internal  ear,  and  sometinu^ 
a  cerebral  vein  (great  auastomotie  vein  of  Trolurd)  from  the  under  part  of  the 
middle  lobe. 
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VBIN8   OP    THE   UPPER   EXTREMITY. 

The  veins  of  the  upper  extremity  are  ilivide*!  into  two  set,i,  ituperficMl 
The  Superficial  Veins  are  placed  immediately  beneath  tlie  integumeii 


and  deep. 
t  hot  ween 


the  two  hiyers  of  superficial  fascia;  tliev 
commence  in  the  liand  ohioHy  on  iUi  doitial 
aspect,  where  they  form  u  iiioi'e  or  leas  com- 
plete arch. 

The  Deep  Veins  accompany  the  arte- 
ries, and  constitute  the  vena;  comites  of 
those  vessels. 

Both  sets  of  vessels  are  providetl  with 
Talves,  which  are  more  numerous  in  the 
deej)  than  in  the  superficial. 

The  superficial  veins  of  the  upper  extrem- 
ity arc  the 
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Anterior  Ulnar. 
Posterior  Ulnar. 
Common  Ulnar. 
Radial. 
Median. 


Median  Basilic. 
Median  Cephalic. 
Basilic. 
Cephalic. 


The  Anterior  Ulnajr  Vein  commeDcei 

on  the  anleriar  surface  of  the  ulnar  side  i>f 
the  hand  and  wri.st,  ami  Jiscends  alontj  the 
inner  side  of  the  foreann  to  tlie  bend  of  the 
elbow,  where  it  joins  with  tlie  posterior  ulnar 
vein  to  form  the  common  ulnar.  Occasion- 
ally it  opens  separately  into  the  median  basi- 
lic vein.  It  communicates  with  branches  of 
the  median  vein  in  front  and  with  the  pos- 
terior ulnar  behind. 

The  Posterior  Ulnar  Vein  cimauenoes 
on  the  posterior  sui'face  of  the  ulnar  side  of 
the  hand  and  fnmi  the  vein  of  the  little  fin- 
ger [iH'ua  mJvaU'lIa)  situated  over  the  fourth 
metacjirpal  space.  It  runs  on  the  posterior 
surface  of  the  ulnar  side  of  the  forearm,  and 
just  below  the  elbow  uuite-H  with  the  ante- 
rior ulnar  vein  to  Jbrm  the  common  ulnar, 
or  else  joins  the  median  basilic  to  fonn  the 
basilic.  It  comuiuiiiciitos  with  the  deep  veins 
of  the  i>alm  by  a  branch  whlcli  emerges  from 
beneath  the  Abductor  miuinii  digili  muscle. 

The  Common  Ulnar  is  a  short  trunk 
which  is  ntit  constant,  When  it  exists  it  is 
formed  by  the  junction  of  the  two  preceding 
veins,  and,  passing  upward  and  outwant. 
joins  the  median  basilic  to  form  the  basilic 
vein.  When  it  does  not  exist  the  anterior 
and  posterior  ulnar  veins  o[)en  separately 
into  the  median  Ita^ilie  vein. 

The  Radial  Vein  conmiences  from  the 
dorsal  surface  uf  the  thumb,  index  finger. 
and  radial  side  of  the  hand  by  tributaries 
communicating  with  the  vena  salvatella,  and 
with  the  deep  veins  of  the  palm  by  a  branch 
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which  parses  through  the  firat  interosseous  space.  It  foraift  hy  the  union  of  th< 
triLutiiries  a  liirge  vessel  which  ascentLs  hUid*!;  the  radial  side  of  the  foreann  and 
receives  numerous  veins  from  hoth  its  surtaces.  At  the  hend  of  the  el  how  it  unites 
witli  the  median  cephalic  to  form  the  cephalic  vein. 

The  Median  Vein  colhK-t.s  llu»  hlood  from  the  superfi<'ijil  stnirlureH  on  tlie  pal- 
mar surface  t)f  the  hand  ami  middle  line  of  the  fore?u-m.  c<imniiinicaling  vitli  the 
anterior  ulnnr  and  radial  veins.  At  the  ben<l  ol*  the  elbow  it  receives  n  branch  of 
communication  from  the  deep  veins  accompanying  the  brachial  arter}*.  and  divides 
into  two  hranchcit,  the  median  cephalic  and  median  basilic,  which  diverge  Irora  cneh 
other  as  they  ascend. 

The  Median  Cephalic,  u.«ually  the  smaller  of  the  two,  passes  outward  in  the 
groove  between  the  .Supinator  lon^ms  and  Bicejw  muscles,  and  joins  with  the  radial 
to  form  the  cephalic  voin.  The  brunches  of  the  external  cutaneous  nerve  pass 
heneath  this  vessel. 

The  Median  Basilic  Vein  passes  obliquely  inward,  in  the  groove  between  the 
Bicejjs  ami  Pronator  nidii  teres,  and  joins  the  common  ulnar  to  fonn  the  basilic. 
This  vein  passes  in  front  of  the  brachial  artery,  fr<.»m  which  it  is  separated  by  a 
fibrous  ex\>iii\s'u>n  {tht' hiripi'fal  ftrHri(j)  which  is  given  off  from  the  tendon  of  the 
Biceps  to  the  fascia  coverinj;  the  Flexor  muscles  of  the  forearai.  Filaments  of  the 
internal  cutauei>us  nerve  pass  in  front  as  well  as  behind  this  vessel.' 

The  Basilic  is  a  vein  of  considerable  size  fonuetl  by  the  c<jalescence  of  the 
common  ulnar  vein  with  the  miMlian  basilic.  It  |>asses  upward  alon^  the  inner  side 
of  the  Bice|>s  muscle,  piert*es  the  deep  fascia  a  little  bcl(»w  the  middle  of  the  ann, 
and  ascends  in  tlie  course  of  the  brachial  artery,  tenuinating  by  joining  the  venae 
comiles  of  that  vessel  to  form  the  axillary  vein. 

The  Cephalic  Vein  courses  along  the  outer  border  of  the  Biceps  muscle  to  the 
upper  third  of  the  arm;  it  then  passes  in  the  interval  heiw'cH?n  the  Pectoralis  major 
and  Deltoid  muscles,  accompanied  by  the  descending  branch  of  the  acromial  tho- 
racic artery  and  the  upper  external  cutnntH>tis  branch  of  the  muj;culo-spind  nerve, 
pierces  the  costcHcoracoid  membi-ane,  an<l  tenniniites  in  the  axillary  vein  just  below 
the  clavicle.  This  vein  is  occasionally  conniH'tc<i  with  the  extenial  jugular  or  sub- 
clavian by  a  branch  which  passes  from  it  upward  in  front  of  the  clavicle.  [In  the 
living  model  the  subcutaneous  thoracic  veins  emptying  into  the  cephalic  in  the  inter- 
space between  the  Deltoid  and  the  Pectoralis  major  make  it  look  as  if  the  cepha- 
lic terminated  over  the  Pectoral  muscle.  Its  main  tmnk.  however,  is  lost  on  the 
sui-face  when  it  becomes  deeper,  and  hence  the  deceptive  appearance.] 

The  Deep  Veins  of  the  Upper  Extremity  follow  the  coui*se  of  the  arteries, 
fonuing  their  vcnje  coniitcs.  They  are  generally  two  in  number,  one  lying  on  each 
side  of  the  corref|Kmdiug  artery,  and  they  are  connected  at  intervals  by  short 
transverse  branches. 

There  are  two  digital  veins  accompanying  each  arter}-  along  the  sides  of  the 
fingers:  these,  uniting  at  their  base,  pass  along  the  intei*osseou8  spaces  in  the  pidm, 
and  tem»inate  in  the  two  vena*  coniite.s.  which  accompany  the  superficial  palmar 
arch.  Bnincht»s  fiom  these  vessels  on  tlie  radial  side  of  the  liand  accomjiany  the 
sujterficialis  voht,  and  on  the  ulnar  side  terminate  in  the  deep  ulnar  veins.  The 
deep  ulnar  veins,  as  they  jmss  in  front  of  the  wrist,  couimunicate  with  the  inlw- 
osseous  and  superficial  veins,  and  at  the  elhow  unite  with  the  deep  mdial  veins  to 
fonn  the  veiitu  comiles  of  the  brachial   artery. 

The  Interosseous  Veins  accompany  the  anterior  and  posterior  interoeseous  arte- 
ries. The  anterior  interosseous  veins  commence  in  front  of  the  wrist,  where  they 
communicate  with  the  dt*t*p  radial  and  ulnar  veins ;  at  the  upper  part  of  the  fore- 
ami  they  receive  the  posterior  interosseous  veins,  and  terminate  in  the  vense  com- 
iles of  the  ulnar  artery. 

*Cn»Teilhieriiays:  "Xnmeroiis  varieties  are  olwerred  in  the  dispnefilion  of  the  reins  of  the  elbow: 
sometimes  the  comiaon  inedUii  vein  is  wnntinf;.  but  in  those  cases  its  two  brunches  of  hifiircation  are 
fumiKheil  by  the  radial  vein,  and  the  cephalic  U  alouMl  alwnvtt  in  u  nidiiiiuntary  roiiiljlidit.  In  nlhcr 
cases  only  twit  veins  arc  found  at  the  bend  of  the  elbow,  the  radial  and  ulnur,  which  %rt  coatinuou% 
without  anv  demnn-atiou,  with  the  cfuhulie  and  ba&ilic." 
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Tilt'  Deep  Palmar  Veins  iwooinpany  the  deep  palnmr  arch,  heing  formed  bv 
rrihiitaries  which  iiccompanv  ihe  ramifications  of  that  vessel.  Thev  communicate 
wirli  th*?  deep  ulnar  veins  at  the  inner  side  of  the  hand,  and  on  the  outer  side  ter- 
rninMte  in  the  venie  coniiles  of  the  radial  artery.  At  the  wrist  they  receive  a  dor- 
sal ami  II  palniiir  trihutJiry  from  tlie  thuinl',  and  iinite  with  the  deep  i-ndinl  veins. 
Acefinipanyii)^  the  radial  artery  these  vesisels  terminate  in  the  vena^  cnmit**s  of  the 
brachial  sirtery. 

The  Brachial  Veins  are  j»laced  one  on  each  side  of  the  bracliial  artery,  receiv- 
ing tributaries  corresponding  with  the  branches  given  off  from  lliai  vessel;  at 
the  lower  miirgin  of  the  axilla  they  unite  with  the  basilic  to  form  the  axillary 
vein. 

The  deep  veins  have  numerous  nnastomoses,  not  only  with  each  other,  but  also 
with   the  superficial   veins. 

The  Axillary  Vein  is  of  large  size,  and  forme*!  by  the  junction  of  the  venw 
comites  of  the  brachijil  artery  with  the  basilic  vein.  It  commences  «t  the  lower 
part  of  the  axillary  space,  increasrs  in  size  as  it  ascends  by  receiving  tribuluries 
corresponding  with  the  branches  of  the  axillary  artery,  and  terminates  immedi- 
ately beneath  the  clavicle  at  the  outer  margin  of  the  first  rib,  where  it  becoiues 
the  subclavian  vein.  This  vessel  is  covered  in  front  by  the  Pectorn!  muscles 
and  costo-coracoid  membrane,  and  lies  on  the  thoracic  sitle  of  the  axillary 
artery.  Near  its  termination  it  receives  the  cephalic  vein.  This  vein  is  pro- 
vided with  a  pair  of  valves  opposite  the  lower  bonier  of  the  Sub.scnpularis 
muscle;  valves  nre  also  found  at  the  termination  of  the  cephalic  and  subsrapular 
veins. 

The  Subclavian  Vein,  the  continuation  of  the  axillary,  extends  fi-om  the  outer 
margin  of  the  firet  rib  to  the  inner  end  of  the  sterno-claviculnr  articulation,  where 
it  unites  with  the  internal  jugular  to  form  the  innominate  vein.  It  is  in  relation 
in  front  with  tbe  clavicle  and  Subclavius  muscle ;  behind*  with  the  subclavian  intery, 
from  which  it  is  sei>amted  internally  bv  the  Scalenus  anticus  and  phrenic  nerve; 
below,  it  rest**  in  a  depression  on  the  first  rib  and  upon  the  pleuni ;  almve,  it  is 
covered  by  the  cervical  fnscia  and  integument. 

The  subclavian  vein  occasionally  rises  in  the  neck  to  a  level  with  the  thinl  i)art 
of  the  subclavian  artery,  and  in  two  instance?*'  has  been  seen  passing  with  this  ves- 
sel behind  the  Scalenus  anticua.  This  vessel  is  usually  providecl  with  valves  about 
an  inch  from  its  termination  in  the  innomiimte,  just  external  to  the  entrance  of  the 
external  jugular  vein. 

Tributariks. — It  receives  the  external  and  anterior  jugular  veins  and  a  small 
branch  from  the  cephalic  outride  the  Scalenus,  and  on  the  inner  side  of  that  mus<rle 
the  internal  jugular  vein. 

The  Innominate  i>r  Brachio-cephalic  Veins  (fig.  417)  are  two  large  trunks 
plnced  one  on  each  siile  of  the  root  of  the  neck,  ond  formed  by  the  union  of  the  iiiter- 
n,il  jugular  and  subclavian  veins  of  the  corresponding  side.  [It  will  !»e  noticed  that 
there  arc  two  innominate  veina,  but  only  one  innominate  nrtrnfA 

The  Right  Innominate  Vein  is  a  short  vessel,  an  inch  and  a  half  in  length,  which 
coramences  at  the  inner  end  of  the  clavicle,  and.  passing  almost  vertically  tlownward, 
joins  with  the  left  vena  innuminata  just  below  tbe  cartilage  of  the  first  rib,  close  to 
the  riglit  border  of  the  sternum,  to  form  the  superior  vena  cttva.  It  lies  superficial 
and  external  to  the  arteria  innoininata ;  on  its  right  side  the  pleura  is  interpos*?d 
between  it  and  the  apex  of  the  lung.  This  vein  at  the  angle  of  junction  of  the 
internal  jugular  with  the  subclavian  receiver  the  right  vertebral  vein  and  right 
li^mphatic  dwt,  and  lower  down  tbe  right  internal  mannnary.  right  inferior  thyroid, 
and  sometimes  the  right  sni>erior  intercostal  veins. 

The  Left  Innominate  Vein,  about  three  inches  in  length  and  larger  than  the 
right,  passes  from  li*fl  to  right  acrass  the  upj>er  and  front  part  iif  the  chest,  at  the 
same  time  inclining  downward  to  unite  with  its  fellow  of  the  opjiosite  side,  forming 
the  fnip*trior  vetw  cam.  It  is  in  relation  in  front  with  the  first  piece  of  the  sternum, 
from  which  it  is  separated  by  the  Stemo-thymid  muscles,  the  thymus  gland  or  its 
49 
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remaina,  and  some  loose  areolar  tia»ue. 
Fiu.  417. 
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Behind,  it  lies  atro^its  the  rooU  of  the  three 
large  arterie.^  arisinjj  from  the 
aroli  of  the  uorta.  This  vessel 
is  joined  hy  the  left  vertebral, 
left  inferior  thyroid,  left  inter- 
im) mammary,  and  the  left 
HU|>erior  intercostal  veins,  and 
oceu^ioually  some  thvmie  und 
pericardiac  veins.  [The  tho- 
rack'  ihict  emj)tie9  into  the  left 
innominate  vein  at  the  angle  of 
junction  of  the  intenuil  ju«ru- 
larandsuhclaviun  veins.]  Thei*e 
tire  no  viilves  in  the  vena?  inno- 
miuat4£. 


Peculiarities. — Soiiietiiiie«  the 
innouiiiiiiti'  vt'iiiM  o|h^ii  •*<'|inr>itt'lv 
inU>  the  ripht  iiiiriole  :  in  sucii  oa»»o« 
the  ri^ht  vi'in  takes  thi:  urdiniirr 
course  of  th«  puperior  vpiia  cavu. 
but  (ill.'  left  vein,  uflvr  (Htiuuiiinicn- 
tin;;  hy  a  nuiuU  branch  with  the 
right  one.  passctt  in  front  of  tiic  root 
"Xf^  of  th«  left  liin^f,  ami,  turniiii;  lo  the 

hack  of  the  ht-art.  ret*Div»«  the  i*»r- 
dia^*  vcini),  unci  terminate:!!  in  the 
track  of  the  Hjzhc  auricht.  Thi^  oe- 
cauional  condition  uf  the  vein^  in 
tlie  adult  ii«  a  regular  one  in  the 
r  fc«tu«  ut  an  early  pericKJ.  aiul   tlie 

I  two  vessel**  are  perj'lHtent  in  l>ir<U 

und  Rome  Miimnmlia.  The  ftuh^H- 
iiuent  chaugen  >vhieh  lake  place  in 
tJiei^e  vetiftcU  are  tli»'  following :  The 
conimunieuting  branch  t>eiwGen  th« 
Aipn-R'^nai  two  trunks  enlarue^  und  furnm  the 
future  left  iniiouiinate  vein  ;  the  re- 
maining part  of  tiiM  left  trunk  is 
obliterated  a*  far  at-  the  heart,  where 
it  remained  pervious  luid  form*;  the 
eurunary  hihuh:  h  reninunt  of  the 
obliteraUHl  \fwv\  h  tteeu  in  udult 
life  as  a  fihrna»4  hand  pH^!*iug  nlong 
the  hark  of  the  \ett  auricle  and  in 
friMit  of  the  r<.>ot  of  the  left  lung, 
culled  by  Mr.  MurHhull  the  vtatiffiat 
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Till.*  Vtrnif  Cava  and  AaygiM  Veins,  witli  tbetr  fumwiive  braueliez 

ihe  middle  and  snpcrior  thyn>id  veins 


The  Internal  Mammary 
Veins,  two  in  iiiniilier  to  each 
artery,  ftjllow  the  course  of  that 
vessel,  and  recei  ve  branches 
correfip*mding  with  those  de- 
rived from  it.  The  two  veins 
on  each  side  unite  into  a  sin-rle 
trunk,  which  terminates  in  the 
innoiniimte  vein. 

The  Inferior  Thyroid 
Veina,  two  (li'etjuenlly  three 
or  four)  in  number,  arise  iu 
the  venous  plexus  on  the  thy- 
roid body,  communicating  with 
The  left  one  descends  in  front  of  the  trachea. 
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behind  the  Steruo-thy roid  muscle,  communicating  witit  iu  fellow  by  tranverse  branches, 
and  terminatet»  in  the  left  vena  innominatn.  The  right  one,  whieh  is  phiced  a  little  to 
the  right  of  the  median  line,  openn  into  the  ri^itt  vena  innouiiuata  just  at  it^  junc- 
tion with  the  superior  cava.  These  veins  receive  (Esophageal,  traclieal,  and  inferior 
laryngeal  braneiies.  lunl  are  proviiied  with  valve.s  at  their  termination  in  the  innomi- 
nate veins. 

Tin:  Superior  Intercostal  Veins  return  the  bhx>d  from  the  up]>er  inteivostal  spaces. 

The  rii^ltt  ttitiu-rinr  itttawmtaf,  mueh  smaller  ilian  the  left,  elosely  corresponds 
with  the  superior  intercostal  aricrv,  receiving  the  blood  fmm  the  first  or  first  an<l 
second  intercostal  spaces,  and,  parsing  downward,  terminates  in  llie  vena  azygos 
major.     Occasionally  it  opens  into  tlie  right  innominate  vein. 

The  left  tfuptriof  intfiYostal  is  alwayjs  larger  than  the  right,  but  varies  in  size 
in  different  subjects,  being  small  when  the  left  upper  azygos  vein  is  large,  and  vice 
vvrnd.  It  is  usually  ftinmsl  by  bmnehes  from  the  two  or  three  upi>er  intercostal 
spaces,  and.  pa-ising  acmss  the  arch  of  the  aorta,  terminates  in  the  lefl  vena  iuuomi- 
nata.     The  left  bronchial  vein  and  the  left  superior  phrenic  open  into  it. 

The  Superior  Vena  Cava  receives  the  blood  which  is  conveye<l  to  the  heart 
from  the  whole  of  the  upper  half  of  the  body  [and  alsi:*  the  contents  of  the  right 
lymphatic  and  the  thonicic  duets].  It  is  a  short  trunk,  varying  fnuu  two  inches  and 
a  half  to  three  inches  in  length.  ff>rmed  by  the  junction  of  the  two  veni:e  innoniinat;e. 
It  couiuiuuicatos  immediately  below  the  cartilage  of  the  first  rib  close  to  the  ster- 
num on  the  right  side,  and,  descending  vertically,  enters  the  pericardium  about  an 
inch  and  a  half  above  the  heart,  and  terminates  in  the  upper  |uirt  of  the  right  auri- 
cle opposite  the  upper  border  of  the  third  costal  cartilage.  At  the  angle  of  junc^ 
tion  of  the  two  innominate  veins  the  right  superior  phrenic  opens  into  the  superior 
vena  <?ava.  In  its  course  it  describes  a  slight  curve,  the  convexity  of  which  Is 
turned  to  the  right  side. 

Relations. — In  front  with  the  pericardium  and  prmipps  of  cervie:iJ  fiv^cia,  which 
is  continuous  with  it;  this  separates  it  from  the  thymus  gland  and  from  the  sternum; 
behind  yf\i\x  the  root  of  the  right  lung;  on  its  riijht  sidtf  with  the  phrenic  nerve 
and  right  pleura;  on  its  left  aide  with  the  commencement  of  the  innominate  artery 
and  the  ascending  ]>art  of  the  aorta.  The  portion  containe<l  within  the  pericardium 
is  eitvored  by  the  serous  layer  of  that  membrane  in  its  anterior  three-fourths.  It 
receives  the  vena  azygos  major  just  before  it  entere  the  pericardium,  and  several 
small  veins  from  the  perioirdium  and  part«  in  the  mediastinum.  The  superior 
vena  cava  h:LS  no  valves. 

The  Azygos  Veins  connect  together  the  flui)erior  and  inferior  vena?  cavse,  sup- 
plying the  phu-'c  of  those  vessels  in  the  part  of  the  chest  which  is  occupied  by  tlie 
he;trt. 

The  larger,  or  ritfht  axt/ffos  vein  [azi^ffoti  m/ijor^,  commences  opposite  the  tii*st  or 
second  lumbar  vertebra  by  a  bnmrb  fiom  the  right  lumbar  veins  {the  untct'nding 
iumhar)^  sometimes  by  a  branch  from  the  right  renal  vein  or  from  the  inferior  vena 
cava.  It  enters  the  thomx  through  the  aortic  o]x>ning  into  the  Diapbnigm.  and 
passes  along  the  riglit  side  of  the  vertebral  column  to  the  fourth  dorsal  vertebra, 
where  it  arclies  forward  ovor  the  root  of  the  right  lung,  and  terminates  in  the 
superior  vena  cava  just  before  that  vessel  enters  the  pericjirdium.  Whilst  piissing 
through  the  aortic  opening  of  the  Dinphragni  it  lies  with  the  thoracic  duet  lui  the 
right  side  of  the  aorta;  and  in  the  thorax  it  lies  upon  the  intercostal  arteries,  on 
the  ric^ht  side  of  the  aorta  and  thoracic  duct,  in   the  posterior  mediastinum. 

Tribl'TARIKS, — It  receives  nine  or  ten  lower  intercostal  veins  of  the  right  shie. 
the  vena  azygos  minor,  several  oes<jphageal,  mediiistinal,  and  |>ericardial  veins;  ncair 
its  termination  the  right  bronchial  vein  ;  and  is  ttccasionally  connected  w  ith  the  right 
superior  intercostal  vein.  A  few  imperfect  valves  are  fouml  in  this  vein,  but  its 
tributaries  are  provided  with  complete  valves. 

The  intercostal  veins  on  the  Icf^  side,  below  the  two  or  three  npjter  intercostal 
spaces,  usually  forui  two  trunks,  named  the  left  lower  and  the  left  upper  azygos 
veins. 
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The  /^  lotver^  or  stmnllrr  fizjfffOB  vein  [azifgog  inim>r^^  (•nmmenoest  in  the  lumbar 
region  by  a  branrh  from  one  of  tlie  liiiiibar  veins  {(tucrmliu;/  Invihtir)  or  front  the 
left  reniu.  It  pa^jjes  into  the  thorax  througli  tLf  left  crus  of  the  Diapiira|^iu,  aiul, 
a**cen<Hng  on  the  left  side  of  the  spine  as  high  as  the  seventh  or  eighth  doi-sal  verier 
bra,  pai^ses  across  the  column,  behind  the  aorta  and  llioracic  dnct,  to  terminate  in 
the  right  azvgos  vein.  It  reeoives  the  four  or  five  lower  intercostal  veins  of  the  left 
side,  and  i^ouie  o?sophageal  and  media.'ttiiinl  veins. 

The  h-ft  upper  ifztfgon  vein  varies  aoeording  to  the  siste  of  the  left  superior  inter- 
(y>»tal.  It  ro<'eive8  veins  from  the  intercostal  spaces  between  the  left  superior  inter- 
costiil  vein  and  highest  tribut/irv  of  tbt-  left  lower  aKvgas.  They  are  usinilly  two  or 
three  in  number,  and  join  to  form  a  trunk  which  ends  in  the  right  azygos  vein  or 
in  the  left  lower  azvgos.  It  souietiuies  receives  the  left  bronchial  vein.  When  this 
vein  is  small  or  altogether  wanting,  the  left  .superior  intercostal  vein  will  extend  as 
low  as  the  fifth  or  sixth  intercostal  spa<^e.' 

The  hrtnwhial  reins  return  the  blood  from  the  substance  of  the  lungs:  that  of 
the  right  side  o[)ens  into  the  vena  azygos  major  near  its  termination ;  that  of  the 
left  side,  into  the  left  superior  intercostal  vein  or  left  upj)er  azygos  vein. 


The  SpinaIj  Veins. 

The  numerous  venous  plexuses  placed  upon  and  within  the  spine  may  be  arranged 
into  four  sets: 

1.  Tlmse  placet]  on  the  exterior  of  the  spinal  column  (the  ihtrui-ntpinal  veins). 

2.  Tliose  situated  in  the  interior  of  the  spinal  cannl,  t)etween  the  vcrtebne  and 
the  theca  vertebralis  (meningo-rttrhidian  veins). 

3.  The  veins  of  the  b<wlies  of  the  vertebra;  (rr««?  ba^iz  veftebrarum)* 

4.  The  veins  of  the  spinal  cord  (medulli'Mptrutl), 

1.  The  Dorsi-spinal  Veins  commence  by  small  bninches  which  receive  their 
blood  from  the  integument  of  the  back  of  the  spine  and  from  the  muscles  in  the 

vertebnil  grooves.  They  form  a 
compliaite<i  network,  which  sur- 
rounds the  spinous  processes,  the 
]amina\  and  the  transverse  and  ar- 
ticular pnH'(*sses  of  all  the  vertebne- 
At  the  h&seti  of  the  transverse  pro- 
cesses they  comnninicate,  by  means 
of  ascending  and  descending  brandies, 
with  the  veins  surrounding  the  con- 
liguous  vertebra?,  and  they  join  with 
the  veins  in  the  spinal  canal  by 
bninches  which  perforate  the  liga- 
menta  subflava.  Other  branchcH 
pa.ss  obliquely  forward  between  the 
transverse  proce.«*scs,  and  commutii- 
cale  with  the  Intraspinal  veins  through 
the  intervortebi*al  foramina.  They 
terminate  by  joining  the  vertebral 
veins  in  the  neck,  the  intercostal 
veins  in  the  thorax,  and  the  lumbar 
and  sacral  veins  in  the  loins  and 
pelvis. 

2.  The  Menincro-rachidian  Veins. — The  principal  veins  tvmtained  in  the  ifpiual 

'  F*ir  an  nixi>unl  <>f  the  arrniii^enient  nt'  ihe  azy^iirt  nnd  superior  intoni^^lnl  vein*  in  a  tuinil>cr  of 
onifiet^itive  oa.'^eH  from  the  siime  <iif4Me<'tiii>f-rr>otn,  >f  i»  n  pni>er  liy  Mr  B.  U.  MorisnTj,  Jom-n.  <4  .\iint.  nnd 
PAyff.,  vol.  xiii.  p.  .34(1.  The  nuKit  important  difFercncc  lietween  Iuh  desi'riplinn  imd  thut  in  lite  text  is 
ihnt  lie  always  foiinJ  Iwn  superior  intt'rtf«tal  veins  on  buth  sitltai.  lliti  Vftji  fmiu  the  first  j'pa'*  l>eiuK 
Kcjuinitc*  nml  joining  the  oorroH[>onding  iniinminulo  vein.  The  lower  Inmi  Inr^er)  linpcrior  intcrcoetjd 
vein  he  dcecribes  u  opening  into  the  uygoe  on  the  right  uitd  innominate  on  the  left  side. 
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VeriltMl  SecUoo  of  Two  Donftl  Vertebra,  tbowlng  the 
Bpluftl  VutftA. 


canal  are  situated  between  the  tlieca  vertebmlis  and  the  verlebra\  They  oon»ist  of 
two  lonjritndinal  plextiscs,  r»n**  of  which 
runs  uh)nj:  the  |x)i*lcrior  surface  of  the 
bodies  of  the  vertebne  throughout  the 
entire  length  of  the  spinal  canal  («H/rnV/r 
loufjituditutl  gfiinal  vvt'ini),  receiving  the 
veiu.s  belougiiig  to  the  Ijodlea  of  the  ver- 
tebnie  (vetttt'  hantA  ut^rfffttftnim).  The 
other  plexus  { poittfrinf  longitmliwd  hjh- 
nal  veinH)  in  plaeed  on  the  inner  or  ante- 
rior surface  of  the  laininte  of  the  verte- 
bne,  and  extend-*  also  alon^  the  entire 
length  of  the  spinal  cjinal. 

The  Anfrrior  l^imgiiudinal  Spinai 
Veins  consist  of  two  large,  U^rtuous, 
venous  eauaU  which  extend  nlon;;  the 
whole  length  of  the  vertebral  column 
from  the  foramen  ma^jnum,  where  they 
communicate  hv  a  venou.s  rin;r  around  tliat  opening:,  to  the  ba*<e  of  the  coccyx,  being 
placed  one  on  each  side  of  the  i)Ofiterior  surface  (tf  the  boiJies  of  the  vertebr.c,  along 
the  margin  of  the  |KiSterior  common  ligament.  These  veins  communicate  together 
opiK)site  each  vertebra  by  transverse  trunks  which  |Mtss  beneath  the  ligament  and 
receive  the  large  vena*  basis  vertebrarnm  fmm  the  intenor  of  the  body  of  each  ver- 
tebra. The  anterior  longitudinal  .spinal  veins  are  le:it*t  developeil  in  the  cervical  and 
Micral  regions.  They  are  not  of  uniform  -size  throughout,  being  alternately  enlarge*! 
and  constricted.  At  the  intervertebral  foramina  (hey  enniiuunicate  with  the  dorsi- 
spinal  veins  and  with  the  vertebral  veins  in  the  neck,  with  the  intercostal  veins  in  the 
dorsjil  region,  and  with  the  lumbar  and  sacral  veins  in  the  corresponding  region.*. 

The  Po»ierior  Lom/itudinal  Spinal  I'eins^  smaller  than  the  anterior,  are  situated 
one  on  either  side,  between  the  inner  surface  of  the  laminae  and  the  theca  vertebralis. 
They  communicjifte  (like  the  anterior)  opposite  eiich  vertebra  by  lransve»*se  trunks, 
and  with  the  anterior  longitudinal  veins  by  lateral  transverse  bninches  which  |>aft.s 
from  behind  fonvard.  The.se  veins,  by  branches  which  pcrf^irare  the  liguuienta 
Mibflava,  join  with  the  domi-spiual  veins.  From  them  braiichew  are  given  off 
which  pass  through  the  intervertebral  foramina  and  join  the  vertebral*  intercostal, 
lumbar,  and  sacral   veins. 

8.  The  Veins  of  the  Bodies  of  the  Vertebrse  (vt^nee  basis  vert^hrarum)  emerge 
from  the  foramina  on  their  posterior  .surface,  and  join  the  transverse  trunk  connr^et^ 
iug  the  anterior  hmgitudinal  spinal  veins.  They  are  contained  in  large  tortuous 
channels  in  the  substance  of  the  bones,  similar  in  every  respect  to  those  found  in 
the  diploe  of  the  cranial  bones.  These  canals  lie  parallel  to  the  upj>er  and  lower 
surface  of  the  bones.  They  commence  by  small  openings  on  the  front  and  sides  of 
the  bodies  of  the  vertebne,  through  whicn  communicating  branches  fn>m  the  veins 
extenial  to  the  hune  pass  into  its  substance,  and  converge  to  the  principal  canal, 
which  is  sometimes  double  toward  its  |>osterior  part,  and  open  into  the  correspond- 
ing transverse  branch  uniting  the  anterior  longitudinal  veins.  They  become  greatly 
developed  in  advanced  age. 

4.  The  Veins  of  the  Spinal  Cord  (/Hflr/M/Z/-*pirtrt/)  consist  of  a  minute  tortuous, 
venous  plexus  which  covers  the  entire  surfju^e  of  the  cord,  being  8ituate<l  between  the 
pia  mater  and  arachtioid.  These  vessels  emerge  chiefly  from  the  median  fiirrows,  and 
are  largest  in  the  lumbar  region.  Near  tlie  base  of  the  skull  they  unite  and  form  two 
or  three  sumll  truiiks  which  conununicate  with  the  vertebral  veins,  and  then  terminate 
in  the  inferi»)r  cerebellar  veins  m  in  the  inferior  petrosal  sinuses.  Each  of  the  spinal 
nerves  is  accompanied  by  a  branch  as  far  as  the  intervertebral  foramina,  where  they 
join  the  other  veins  from  the  spinal  canal. 

There  are  no  valves  in  the  spinal  veins. 
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VEINS   OF    THE    LOWER    EXTREMITY. 

The  veins  of  the  lower  extremity  are  subdivided,  like  those  of  tlie  u]>j>er.  into  two 
sets,  su|)erfieial  and  deep,  the  superficial  veins  being 
placed  beneath  the  integument  between  tl»e  two  layers 
of  superficial  fjiscia.  the  deep  veins  accom|>anying  the 
arteries  and  forming  the  venie  comites  of  those  ves>jels. 
Both  sets  of  veins  are  prr>videil  with  valves,  which  are 
more  numerous  in  the  deep  than  in  the  su])erficial  set. 
These  valves  are  also  more  numerous  in  the  lower  than 
in  the  upper  limb. 

The  Superficial  Veins  of  the  lower  extremity  are 
the  tntrnud  yyv  hmtf  Haphvmmg  and  the  ej'tmml  or  nhort 
mpliepioun. 

On  the  dorsum  of  the  foot  is  a  venous  arch  situated 
in  the  superficial  stnictures  over  the  anterior  extremities 
of  the  metatarsal  bones.  It  has  its  convexity  directed 
forward,  and  receives  digital  tribiitaries  fi'om  the  upper 
surface  of  the  toes ;  at  its  concavity 
it  is  joined  by  mimerous  small  veins  Fio.  421. 

which  form  a  plexus  on  the  dorsum 
of  the  foot.  The  arch  tcnninates  in- 
ternally in  the  long  sapbenijus,  exter- 
nallv  in  a  short  saplu-imus  vein. 

The  Internal  or  Long:  Saphe- 
nous Vein  [^«y]jc.  nuiriiit'st,  easily 
seen]  (Fig.  4i20)  coimuum-es  at  the 
inner  side  of  the  arch  on  the  dorsum 
of  the  foot;  it  ascends  in  front  of  the  P>«  ||>^/ 
inner  malleolus  and  along  the  inner 
side  of  the  leg,  behind  the  inner  ninr- 
gin  of  the  tibiii,  accompaniiil  I'y  thr 
internal  saphenous  nerve.  At  the 
knee  it  jwisses  liackward  behind  the 
inner  condyle  of  the  femur,  then  as- 
cends along  the  inside  of  the  thigli. 
antl,  passing  through  the  saphenous 
o]>ening  in  the  fascia  lata,  tenninates 
in  the  femond  vein  about  an  inch  and 
a  half  btdow  Poupart's  ligament. 
This  vein  receives  in  its  coni*se  cuta- 
neous tributaries  from  the  leg  an<l 
thigh,  and  at  the  saphenous  opening 
tlie  superficial  epigastric,  superficial 
circumtlex  iliac,  and  externul  pudic 
veins.  The  veins  from  the  inner 
and  l»ack  part  of  the  thigh  fre- 
quently unite  to  form  a  large  vcSvSel 
which  enters  the  main  trunk  near 
the  saphenous  opening;  and  some- 
times those  on  the  outer  side  of  the 
thigh  join  to  form  another  large 
vessel ;  so  that  occ»aiiionaIly  three 
large  veins  are  seen  converging 
from  different  parts  of  the  thigh  VJSSvdu'^Stwl^ 
toward  the  sajdicnous  o|>cning.  The 
internal  saphenous  vein  commiuiicatea  in  the  foot  with  the  internal  plantar  vein: 


Tbe  Internal  or  Long  Sapheaoua 
Vein  and  iu  BraticbfB. 
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in  the  leg,  with  the  posterior  tibial  veins  by  branches  which  f)erfunite  the  tibial 
oripjri  of  the  Soleus  mu-'cle  and  also  with  the  anterior  tibial  veins;  at  the  knee, 
with  the  articular  veins ;  in  the  thigh,  with  the  femoral  vein  by  one  or  more  bi-anches. 
The  valves  in  this  vein  vary  from  two  to  six  in  number;  they  are  more  numeroiif*  in 
the  thigli  than  in  the  letr- 

The  External  or  Short  Saphenoue  Vein  (Fig.  421)  commem*e«  at  the  outer 
Hide  of  the  arch  on  the  <lor;iiim  of  the  foot ;  it  ascends  behind  the  outer  malle*tbi» 
and  along  the  outer  border  of  the  tendo  Achillis,  across  whicli  it  pa-sses  at  an  acute 
angle  to  reach  the  middle  line  of  the  p<JBterior  af*pect  of  the  leg.  Pii.ssing  directly 
upward^  it  perforates  the  deep  fascia  in  the  lower  part  of  the  popliteal  space,  and 
terminates  in  the  popliteal  vein,  between  the  heads  of  the  Gastrocnemius  muscle.* 
It  is  accompanied  by  the  extemal  saphenous  nerve.  It  receives  nnnierous  largo 
tributaries  from  the  back  part  of  the  leg,  and  eomraunicates  with  the  deej>  veins  on 
the  dorsum  of  the  foot  and  behind  the  outer  ma]le<»lus.  Before  it  perforates  the  deep 
fascia  it  gives  off  a  communicating  branch  which  pa^^ses  u|nvard  and  inward  to  join 
the  internal  saphemms  vein.  This  vein  has  a  variable  number  of  valves,  from  three 
to  nine  (Gay),  one  of  which  is  always  found  near  its  termination  in  the  popliteal 
vein. 

The  Deep  Veins  of  the  lower  extremity  accompatiy  the  arteries  and  their 
branches,   and  are  ndled  the  vencp  C'.ninU'n  of  those   vessels. 

The  External  and  Internal  Plantar  veins  unite  to  form  the  posterior  tibial. 
Thev  accompany  the  posterior  tibial  artery  and  are  joined  by  the  pet'ottvif  veins. 

the  Anterior  Tibial  Veins  are  formed  by  a  continuation  upward  of  the  veme 
comite*'  of  the  dorsalis  pedis  nrtery.  They  pass  between  the  tibia  and  fibida.  iibovo 
the  upper  border  of  the  interosseous  membrane,  and  form,  by  their  junction  with 
the  posterior  tibial,  the  i>opliteal   vein. 

The  valves  in  the  deep  veins  are  very  numerous. 

The  Popliteal  Vein  is  formed  by  the  junction  of  the  vvmv  comiles  of  the 
anterior  and  posterior  tibial  vessels;  it  ascends  through  the  jmpliieal  space  to  the 
tendinous  aperture  in  the  Adductor  magnus,  where  it  become.s  the  femoral  vein.  In 
the  lower  part  of  its  course  it  is  placed  internal  to  the  artery ;  between  the  heads 
of  the  Gastrocnemius  it  is  superficial  to  that  vessel,  but  above  the  knee-joint  it  id 
close  to  its  outer  side.  It  receives  the  sural  veins  from  the  Gastrocnemius  muscle, 
the  articular  veins,  and  the  external  saphenous.  The  valves  in  this  vein  are  usually 
four  in  number. 

The  Femoral  Vein  accompanies  the  femoral  artery  through  the  upper  two-thirds 
of  the  thigh.  In  the  lower  part  of  its  course  it  lies  extemid  to  the  artery;  higher 
up  it  is  behind  it,  and  beneath  Poupart's  ligament  it  lies  to  its  inner  side  and  on  the 
same  plane.  It  receives  numerous  muscular  tributaries:  the  profunda  femoris 
joins  it  near  its  termination,  and  about  an  inch  and  a  half  below  Poupart's  lig- 
ament the  internal  saphenous  vein.  The  vaivcs  in  this  vein  are  four  or  five  in 
number. 

The  External  Iliac  Vein  commences  at  the  termination  of  the  femoral 
beneath  the  crural  arch,  and,  passing  upward  along  the  brim  of  the  pelvis,  ter- 
minates opposite  the  sacro-iliac  symphysis  by  uniting  with  the  inlernal  iliac  to  form 
the  common  iliac  vein.  On  the  right  side  it  lies  at  first  along  the  inner  side  of  the 
external  iliac  artery,  but  as  it  passes  upward  gradually  inclines  behind  it.  On  the 
left  side  it  lies  altogether  on  the  inner  side  of  the  artery.  It  receives  imniediately 
above  Poupart's  ligament  the  epigastric  and  circumflex  iliac  veins  and  a  small  pubic 
vein  corres[»onding  to  the  pubic  branch  of  the  obturator  artery.  According  to 
Friedreich,   it  fre<iuently  contains  one  and  sometimes  two  valves. 

Tne  Internal  Iliac  Vein  is  formed  by  the  venie  comites  of  the  branches  of  the 


'  Mr.  day  calls  attention  lu  the  fact  that  the  exti'rnut  snphenmis  vehi  of\cn  <  he  mivs  invnriablv  t 
pcnetrntes  the  fai>dn  ul  ur  aUiut  the  puint  where  the  tendon  uf  the  (Tru*tnK.*neniiuK  rotmiienceM,  and 
rniib  below  the  fasrin  in  the  reftt  of  ila  roiine,  orsomelimes  amrmg  the  niii»i'iilnr  llhreA,  tn  join  (he 
pnpliteftl  vein.  (See  (iny  on  KtiWraM  DiMnK  of  thf  lAinirr  Eitrrmhif»,  p.  2-1,  where  there  ifl  aiau  a 
careful  and  ela)M)rHte  description  of  the  branches  of  the  itapheiimw  vviru.) 
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internBl  iliac  artery,  the  umbilical  arteries  exceptetl.  It  receives  the  blood  from 
the  exterior  of  llie  pelvis  by  the  gluteal,  Sfiutic,  iutenial  piulic,  and  obturator 
veins,  and  from  tlie  organs  in  th»!  cavity  of  the  jielvis  by  tlit*  lienjorrhoidal  and 
vesico-prostatir  plexuses  in  the  male  and  the  uterine  und  vaginal  plcxu:ses  in  the 
female.  The  vessels  forming  the,se  plexuses  aix»  remarkable  for  their  large  size, 
their  frequent  nnastouioses.  und  the  number  of  valves  which  they  contain.  The 
internal  iliac  vein  lies  at  first  on  the  inner  si*ie,  and  then  l>ehin<l  (lie  internal  iliac 
artery,  and  icnniniitrs  opposite  the  sacro-iliac  articulation  by  uniting  with  the 
external   iliac  to  form   ihi*  common  iliac   vein.     This  vessel  has  no  valves. 

The  Hemorrhoidal  Plexus  surrounds  the  lower  end  of  the  rectum,  being 
formed  by  the  sujwrior  hemorrhoidal  veins  (tributaries  of  the  inferior  mesenteric) 
and  the  middle  and  inferior  hemorrhoidal,  which  terminate  in  the  internnl  iliac. 
The  portal  and  genenil  venous  systems  have  a  free  communication  by  means  of  the 
branches  compof^ing  this  plexus. 

The  Vesico-proBtatic  Plexua  surrouuds  the  neck  and  base  of  the  hla<lder  anrl 
prostate  gland.  It  communicates  with  the  heinorrboidiil  |dexus  lu'ltinii,  an*l  receiv<.v» 
the  dorsal  vein  of  the  penis,  which  enters  the  pelvis  beneath  tlic  sub|(ubic  ligament. 
This  plexus  is  supporte<l  ujxin  the  sides  of  the  bhidder  by  a  reflection  of  the  pelvic 
fa^'ia.  The  veins  composiiig  it  are  very  liable  to  heouine  viiritHwe,  and  often  contain 
hard  earthy  concretions  called  /^ftft'Mit/tH  [/.  i\  '*  vein-stones.  "  These  are  not  uncom- 
mon in  varicose  veins  nf  tbe  \v^  also,  especially  in  the  pouches  behind  the  valves]. 

The  Dorsal  Vein  of  the  Penis  is  a  vessel  of  large  size  wiiicli  returns  the  blood 
from  the  body  of  that  organ.  At  first  it  consists  of  two  branches,  which  arc  con- 
tained in  the  groove  on  the  dorsum  of  the  penis,  and  it  receives  veins  from  the 
glans,  tlie  corpus  spongiosum,  and  numerous  superficial  veins;  tliese  unite  near  the 
root  of  the  penis  into  a  single  tiunk,  which  passes  through  the  suspensory  ligament 
of  tlie  penis,  pierces  the  trianguLir  liganient  beneath  tlie  pubic  arch,  and  divid<*!« 
into  two   bcaTU'hc^  which  enter  the  prostatic  plexus- 

The  Vaginal  Plexus  surrounds  the  nmcous  menibnine,  being  especially  devel- 
opefl  at  the  orifice  of  the  vagina;  it  comuiunicates  with  the  ve&icul  plexus  in  front 
and  with  the  hemorrhoidal  plexus  behind. 

The  Uterine  Plexus  is  situated  along  the  sides  and  8U|>erior  angles  of  the  uterus 
betwetnt  (he  layers  of  the  broad  ligament,  receiving  large  venous  canals  (the  utvrhtr 
9i7ii4Mt'tt)  frr>iii  th<'  substance  of  the  uterus.  The  veins  compt)sing  this  plexus  anas- 
tomose freijuently  with  each  other  and  with  the  ovarian  veins.  They  are  not  tor- 
tuous like  tin*  arteries. 

The  Common  Iliac  Veins  are  fttrmed  by  the  union  of  the  external  and  internal 
iliac  veins  in  front  of  the  sacro-iliac  articulation  ;  passing  obliquely  upward  toward 
the  right  side,  they  termimite  uptm  the  intervertcbnil  t^ubslnnce  between  the  fourth 
und  fifth  lumbar  vertebnt,  where  the  veins  of  the  two  sides  unite  at  an  acute  angle 
tn  t'orni  the  i/tft'n'or  tma  vava.  The  nV//if  rommo)i  iliac  is  shorter  than  the  lefl> 
nearly  vcitical  in  its  direction,  and  ascends  beliind,  and  then  to  the  outer  side  of 
its  corrt!S|)onding  artery.  The  left  fovrmon  ilitr<\  longer  and  more  oblique  in  its 
course,  is  at  first  situated  on  the  inner  i^ide  of  the  corresponding  artery,  and  then 
behind  the  right  common  iliac.  Each  cotnmon  iliiw  receives  the  ilio-lumbar  and 
sometimes  the  latcnd  sacral  veins.  The  left  receives  in  addition  the  middle  sacnd 
vein.     No  vnlves  ure  fonml  in  these  veins. 

The  Middle  Sacral  Veins  iiccomimny  the  corresponding  artery  along  the  front 
of  the  sacrum,  and  terminate  in  the  left  common  iliac  vein;  occasionally  in  the 
angle  of  junction  of  the  two  iliac  veins. 

Peculiarities. — Tho  lefl  commun  iliuc  vein,  instead  of  joining  with  the  riglit  in  its  usual 

position,  occusioimlly  aseends  on  the  lefl  side  of  the  aorta  a»  high  as  the  ItJdney,  where,  afler 
reCM'iving  the  left  reniil  vein,  it  crojises  over  the  aortu,  and  then  joinn  wiih  the  right  vein  lo  form 
tho  Venn  cuva.  In  the.ie  cason  tho  two  common  iliocA  are  connected  by  a  funall  c<inimunicatinj{ 
branch  at  the  apnt  where  they  iire  u.'«unlly  united.' 


'  Bee  two  ciums  which  have  Ifevo  described  by  Mr.  WaJsham  in  the  St,  Bnrthohmew^t  HonpitiU 
Rifpoyh^  vols.  Tvi.  and  xvii. 
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The  Inferior  Vena  Cava  returns  to  the  heart  the  blcwMi  from  all  the  parts  hclo^r 
the  Uiapbragiu.  It  in  formed  by  tlie  junction  of  the  two  common  iliac  veins  ou  the 
right  side  of  the  interveitobral  substance  between  the  fourth  and  fifth  lumbar  verte- 
bne.  It  passes  upward  along  the  front  of  the  spine  nu  the  right  side  of  the  aorta,  and, 
having  reached  the  under  nurface  of  the  liver,  is  contained  in  a  «r]'(H>ve  in  it^  pos- 
terior honler.  It  then  perforates  the  centnil  tendon  of  the  J^iaphrai^n,  enters  the 
p**rinirdiuui,  where  it  is  covere*!  by  its  serous  layer,  and  terminates  in  the  lower 
and  back  part  of  the  right  auricle.  At  its  termination  in  the  auricle  it  is  y)rovideil 
with  a  valve,  the  Eiutivhiau,  which  is  of  large  size  'luring  fictal  life. 

Relations. — In  front,  from  below  upward,  with  the  meyentery,  right  spermatic 
artery,  transverse  portion  of  the  duodenum,  the  pancreas,  portal  vein,  and  the  pos- 
terior border  of  the  liver,  wliieh  partly  and  occasionally  completely  surrounds  it; 
Miind^  with  the  vertebral  column,  the  right  cms  of  the  Diaphragm,  the  right  renal 
and  lumbar  arteries,  right  semilunar  g;tnglion;  ou  the  left  side^  with  the  aorta.  It 
receives  in  its  course  the  following  branches: 

Lumbar.  Suprarenal. 

Right  Spermatic.  Phrenic. 

Renal.  Hepatic. 

Peculiarities  in  Position. — This  roitsel  is  sometimes  placed  on  the  left  side  of  the  aort« 
aH  liijih  aA  the  l*'ft  roiml  rein,  uft«r  nvfivin;?  which  it  croMfM  over  to  its  U9ual  position  on  the 
rif^ht  ^'u\ci :  or  it  mny  l>e  i>lju*i»H  ftltOi^<»tli(»r  on  ihc  loft  (tidt*  of  thi^  nortu,  ft*  far  iipwahl  iw  it*i 
terniinntion  in  tht^  heitrt :  m  »\ic.h  eoKtis  the  utMlominal  and  tborat*ic  viHciim,  toj^ether  with  tl)e 
^rcut  vesHflrt,  UP*  all  tr«iisptn*e<|. 

Point  of  Termination. — (k-^'o^ionally  the  inferior  vena  cava  join»  the  ri^ht  ozygos  vein, 
wliich  in  th«*n  of  lur;xe  mzo.  In  .hucH  canton  the  superior  cava  receives  the  whole  of  the  hh^Kl  from 
the  body  before  tninHinittinjj:  it  to  the  right  auricle,  except  the  blood  from  the  hepatic  vein*, 
which  jHisKcs  directly  intv>  the  rijrhl  uuriele. 

The  Lumbar  Veins,  three  or  four  in  number  on  each  .<iide,  collect  the  blood  by 
dorsal  tributaries  from  the  muscles  and  integument  of  the  loins,  and  by  abdomiiiul 
tributaries  from  the  walls  of  the  abilomcn,  where  they  coinmunicute  with  the  epipm- 
tric  veins.  At  the  spine  they  receive  veins  from  the  spinal  ph'XUHes,  and  then  \)iiiin 
forward,  round  the  sides  of  the  bodies  of  the  vertebra?  beneath  the  Psoaii  niagnus, 
and  terminate  at  the  back  part  of  the  inferior  cava.  The  left  lumbar  veins  are 
longer  than  the  right,  and  {wiiw  behind  the  aorta-  The  lumbar  veins  communicate 
with  eiu'h  other  by  branches  whicli  fiass  in  front  of  the  tr:insvei*fie  processes.  These 
veins  are  connected  toi^ether  by  a  hmiritudinul  vessel  wliich  passes  in  front  of  the 
transverse  processes  of  the  lumbar  vertebne,  and,  comnninicutin«i;  with  each  lumbar 
vein,  is  calle<i  the  mcendimj  lumbar.  It  forms  the  most  frequent  origin  of  the  cor- 
red|H>nding  vena  azygos,  and  scrven  to  connect  the  counnon  iliac,  ilio-lumbar,  hmi- 
bar,  and  a«yi»os  veins  of  the  corresponding  side  of  the  body. 

The  Spermatic  Veins  emerge  from  the  back  of  the  testis  and  receive  tributaries 
from  the  epididymis;  they  form  a  branched  and  convoluted  plexus  calleil  the  8per- 
nnttir.  plt'XHH  (plerun  jutmju'nifurntt'H)  below  the  abdominal  ring:  the  vessels  com- 
posing this  plexuM  are  very  numerous,  and  ascend  along  the  cord  in  iront  of  the  vaa 
deferens;  having  entered  the  abdomen  through  the  inguinal  eanaU  they  coalesce  to 
fonn  two  bninidies,  which  ascend  on  the  Psoas  uiusclu  behind  the  peritoneum,  lying 
one  on  eaeh  side  of  the  spermatic  artery,  and  unite  to  form  a  single  vessel  which 
opens  on  the  right  side  into  the  inferior  vena  cava  at  an  acute  angle — on  the  left 
aide  into  the  left  renal  vtun  at  a  right  angle.  The  spermatic  veins  are  provided 
with  valves.'  The  left  s[)ermatic  vein  pubises  behind  the  sigmoid  flexure  of  the 
colon^  a  part  of  the  intestine  in  which  fecal  accumulation  is  common :  tins  eircura- 
8tance.  as  well  as  the  indirect  communication  of  the  vessel  with  the  inferior  vena 
cava,  may  serve  to  explain  the  more  frequent  occurrence  of  varicocele  on  the  left 
aide. 

*  Rivington  has  noinie^l  oui  that  a  valve  in  UHunlly  fuund  at  the  orifices  of  both  the  right  and  left 
■penimtic  veins.  \\  lien  nn  valvt»  exittt  :it  (he  (i[)eriinK  of  the  left  i-pcrmalic  vein  into  the  left  renal 
vein.  va1ve«  are  eenemlly  present  in  the  renal  vein  within  u  ijuarier  of  an  inch  from  the  orifice  of 
the  fipermatic  vein  (Journ'il  of  Ana/inny  and  Pkyaioio^j,  vol.  vti.  p.  I(>3). 
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The  Ovarian  Veuofi  are  atmlo^^oui*  to  the  spennatic  in  the  male ;  they  form  a 
plexus  near  the  ovan'  and  in  the  hrtKid  lijpiment  and  Fallopian  tube,  comintinicatin^ 
with  the  uterine  plexus.  They  terminate  as  in  the  male.  V^alves  are  oeeasionally 
found  in  tliese  veintt.  These  veiwek,  like  the  uteriue  veins*  become  muuh  enlarged 
during  pretrnancy. 

The  Kenal  Veins  are  of  large  size  and  plaeetl  in  front  of  the  renal  arteries.' 
The  left  is  lonp;or  than  the  ri^ht,  and  passes  in  front  nf  the  aorta  just  helow  tlic 
origin  of  the  j^uperior  mesenteric  artery.  It  receives  the  left  spermatic,  the  left 
inferior  i>hrenir,,  and  ;:;ener!dly  the  left  suprarenal  veins.  It  opens  into  the  vena 
cava  a  little  higher  than  the  right. 

The  Suprarenal  Veins  temnnatc  on  the  right  aide  in  the  vena  cava:  on  the  left 
side,  in  the  loft  rennl  or  ]>hrenic  vein. 

The  Phrenic  Veins  follow  the  course  of  the  phrenic  arterieH.  The  ^»fo  »i//»enor. 
of  small  size,  aoeouipany  the  phrenic  nerve  and  comen  nervi  phrenici  artery,  the 
right  tenninatiiig  opp(»site  the  junction  of  the  two  venie  innorainat^e,  the  left  in  the 
left  superior  intercostal  or  left  internnl  mammary.  The  two  ittfcn'or  phrenic  rfintr 
follow  tlie  course  of  the  phrenic  arteries,  and  terminate,  the  right  in  the  inferior 
vena  cava,  the  left  in  the  left  renal  vein. 

Tlie  Hepatic  Veins  eommenee  in  the  8ul>stanc*  of  the  liver,  in  the  capillary 
terminations  of  the  port;d  vein  and  hepatic  artery:  these  trihularies,  gradually 
uniting,  usually  form  three  large  veins,  which  converge  toward  the  posterior  horder 
of  the  liver  and  open  into  the  inferior  vena  cava,  whilst  that  vessel  is  situated  in  the 
groove  at  the  hack  part  of  this  organ.  Of  the-«e  three  veins,  one  fmm  the  right  and 
another  from  the  left  lohe  open  ohliquely  into  the  vena  cava,  that  from  the  middle  of 
the  organ  and  lohulus  Spigelii  having  a  straight  course.  The  hej)atic  veins  rnn  singly 
and  arc  in  direct  contact  with  the  hepatic  tistjue.     They  are  destitute  of  valves. 


Portal  System  of  Veins. 

The  portal  venous  system  is  compfjsed  of  four  large  veins  which  collect  the 
venous  hlood  from  the  viscera  of  digestion.  The  trunk  formed  by  their  union 
(vcnti  porttF)  enters  the  liver  and  ramifies  throughout  its  substance,  and  its  branches, 
again  emerging  from  that  organ  as  the  hepatic  veins,  terminate  in  the  inferior  vena 
cava.      The  bninehes  «»f  this  vein  are  in  nil  cjuses  single  and  destitute  of  valves. 

The  veins  forming  the  port^il  system  are  the 

Inferior  Mcitenteric.  Splenic. 

Superior  Mesenteric.  Gaatric. 

The  Inferior  Meeenteiic  Vein  returns  the  blood  from  the  rectum,  sigmoid 
flexure,  and  descending  colon,  corresp<>nding  with  the  mniifieations  of  the  branehes 
of  the  inferior  mesenteric  artery.  Ascending  beneath  the  peritoneum  in  the  luuibiir 
region,  it  passes  behind  the  transverse  portion  of  the  duodenum  and  pancreas  imd 
terminates  in  the  splenic  vein.  Its  hemorrhoidal  branches  inost'ulate  with  those  of 
the  internal  iliac,  and  tlius  establish  a  comniuuicution  between  the  portal  and  the 
general  venous  system.* 

The  Superior  Mesenteric  Vein  returns  the  blood  from  the  small  intestines  and 
from  the  c.vcum  and  a.seending  and  transverse  portions  of  the  colon,  correspontling 
with  the  distribution  of  the  branches  of  the  superior  mesenteric  artery.  The  large 
tnmk  formed  by  the  union  of  these  branches  aM-emls  along  the  right  side  and  in 

'  TlieHtiitlenl  ntHV  olifterve  tlint  all  V(;!n8  nlx^ivelhe  rtin|>hnu;ni  whiHi  do  not  lie  on  |Ik<  tutnie  pUiiv 
as  ihearlories  which  ihov  aorompany  lie  in  fr«»nl  of  them;  rirnl  Ihnl  all  veins  below  the  Uinplimcm 
vhi<'h  do  not  lie  r>n  the  t>.'une  plane  na  the  artcrieM  whicli  they  Roeompnnr  He  hchin^l  (honi,  c.iccpt 
the  renal  sind   imifuntla  I'enmrii*.  vein. 

'  Bet<ide«  thii^  unmitonickiuei  hetween  the  portnl  vein  and  the  hrnnchoft  <*f  the  vena  cava,  other  ana»' 
tnnu«c$i  between  the  portal  ntid  syt»iemif  veins  are  formed  by  the  otmimnninuion  between  the  trutrie 
vein«  and  the  tc»»>idiape:il  veins,  which  enijity  ihvniwlvee  into  the  vena  axyeos  minor.  l»elwe«n  the  left 
rennl  vein  ami  the  veins  nf  the  int«itine«.  e^iieclally  nf  the  colon  nnd  dnodennin.  nnd  Iw^we*"!!  mi|irr- 
firial  branches  of  the  ]K>rtul  vein*  of  the  liver  and  the  phrenic  veins,  as  |H>inlGd  out  by  Mr.  Kicrnui. 
(Bee  Ph^viohjfical  Anatomy,  by  Totld  aud  Bowman,  18o9,  vi>l.  ii.  p.  'M^,) 
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front  of  the  corre!*|>oiMling  artery,  passes  in  front  of  the  tran.sverse  portion  of  the 
liuodenuTTi,  and  unites  behind  the  upper  border  of  the  pancreas  with  the  splenic 
vein  to  form  the  vena  port^e.     It  receives  the  right  ga^tro-epiploie  vein. 

The  Splenic  Vein  roininenees  by  ^ya  or  six  hir;:e  IminchcK,  which  return  the 
bfood  from  the  (?ubstHiice  of  the  spleen.  These  uniting  form  a  single  ve«siel.  which 
piu?ses  from  left  to  right  behind  the  upper  border  of  the  pancreas  lielow  tlie  artery. 

Fig.  422. 


PortAi  Vciu  aoil  lu  BnacbetL^ 


and  terminates  at  its  greater  end  bv  uniting  at  a  right  angle  with  the  superior 
mesenteric  to  form  the  vena  j)Ort«.  The  splenic  vein  is  of  large  size,  and  not  tor- 
tuous like  the  artery.  It  receives  the  vasa  brcvia  from  the  left  extremity  of  the 
stomach,  the  left  ga^tro-epiploic  vein,  pancreatic  bninchifs  from  the  pancreas,  the 
pancreatico-duodenal   vein,  and  the  inferior  mesenteric  vein. 

The  Gastric  Veins  are  two  in  numl)er:  one,  a  small  vein,  corresfxmds  to  the 
pyloric  branch  of  the  hepatic  artery  ;  the  other,  oonsidenibly  larger,  corresponds  to 

*  In  this  cliAtEram  the  right  fpuli^-^^pip'tJic  vein  o^teiu  tulo  tlie  8|)lcnic  veiu  ;  generally  it  euptjes 
into  the  superior  ra«ienteric,  clcse  to  Uk  termination. 


THE   VEINS. 

(lie  frastric  artery.  The  foiiuer  (^tplone^  Walslmni)  runs  along  the  lesser  curvature 
of  the  stomach  t*twar(l  the  pyh'i'it^  fnd,  ret'eivee*  hranohen  from  the  pylonit*  and  duo- 
dcnuui,  and  ends  in  iLe  vena  portiv.  The  latter  (t'orotuiri/,  Walshani)  begins  near 
the  pylorust,  nins  along  tlic  lesser  curvature  of  the  stomach  toward  the  afsupha|^eal 
openin;:,  and  then  curves  dow.nw'ard  and  backward  between  the  folds  of  the  lesser 
omentum  to  en<l  in  the  vena  porliv.' 

The  PortaJ  Vein  is  formed  by  the  junction  of  the  superior  mesenteric  and 
gplenic  veins,  their  union  taking  place  in  front  of  the  vena  c^iva  and  behind  the 
upper  border  of  the  great  end  of  the  pancreas.  Pa:*sing  upward  through  the  right 
border  of  the  loHHt»r  omentum  to  the  under  surface  of  the  liver,  it  enters  the  trans- 
verae  fissure,  where  it  is  somewhat  eniargetl,  forming  the  ftmnn  of  the  portal  vein, 
and  divides  into  two  branches,  which  accompany  the  i*an)ifications  of  the  hepatic 
artery  and  hepatic  duct  throughout  the  substance  of  the  liver.  Of  these  two 
branches,  the  right  is  the  larger  but  the  shorter  of  the  two.  The  porta!  vein  is 
about  three  or  four  inches  in  length,  and,  whilst  contained  in  the  lesser  omentum, 
lies  behind  and  between  the  he[)atic  duct  un«l  artery,  the  former  being  to  the  right. 
the  latter  to  the  left.  These  structures  are  a(;companied  by  filaments  of  the  hepatic 
plexus  of  nerves  and  numerous  lymphatics,  surrounded  hy  a  tjuantity  of  loose  areo- 
lar tissue  (eap»Hle  of  Crlhson),  aiid  placeil  between  the  layers  of  the  lesser  omentum. 
The  vena  jorti^  rec^eives  the  gastric  and  c^'stie  veins;  the  latter  vein  sometimes  ter- 
minates in  the  right  branch  of  the  vena  pctrtiv.  Within  the  liver  the  portal  vein 
receives  the  bh^H)  from  the  branches  of  the  hepatic  artery. 


Cardiac  Veins. 
The  veins  which  retuni  the  blood  from  the  substance  of  the  heart,  are  the 

Great  Cardiac  Vein.  Anterior  Cardiac  Veins. 

Right  or  Small  Cardiae  Vein. 


Middle  Cardiac  Vein. 
Posterior  Cardiac  Veins. 


Vena;  Thebesii. 


The  Great  Cardiac  Vein  {atronurj/)  is  a  vessel  of  considerable  size  which  com- 
mences at  the  :i|>ex  of  the  heart  and  ascends  along  the  anterior  interventricular 
groove  to  the  base  of  the  ventriclef*.  It  then  curves  to  the  left  side,  around  the 
auriculo-ventricular  groove,  between  the  left  auricle  and  ventricle,  to  the  back  jMiri 
of  the  heart,  and  0|>en8  into  the  coronary  sinus,  its  aperture  being  guarded  by  two 
valves.  It  receives  in  itj*  course  tributaries  from  both  ventricles,  but  especially  the 
left,  and  also  from  the  left  auricle ;  one  of  these,  ascending  along  the  thick  margin 
of  the  left  ventricle,  is  of  considenible  siKe.  The  vessels  ji>ining  it  are  provided 
with   valves. 

The  Middle  Cardiac  Vein  commences  by  small  tributaries  at  the  apex  of  the 
heart,  comutunicatiug  witli  those  of  the  prece«ling.  It  ascends  along  the  posterior 
interventricular  groove  to  the  ba>ie  of  the  heart,  and  terminates  In  the  coronary 
sinus,  its  orifice  being  guardeil  by  a  valve.  It  receives  the  veins  frtmi  the  posterior 
surface  of  both  ventricles. 

The  Posterior  Cardiac  Veins  are  three  or  four  small  vessels  which  collect  the 
blood  from  tin.-  jHistcrinr  surfarc  of  the  left  ventricle  and  open  into  the  lower  border 
of  the  coronary  sinus. 

The  Anterior  Cardiac  Veins  are  ihrw  or  four  small  vessels  which  collect  the 
blood  from  the  anterior  surface  of  the  right  ventricle.  One  of  these  (the  fein  of 
Galeny  larger  than  the  rest,  runs  along  the  right  bonier  of  the  heart.  They  open 
sepanitely  into  the  lower  part  of  the  right  auricle. 

The  Right  or  Small  Coronary  Vein  runs  along  the  groove  between  the  right 
auricle  and  ventricle,  to  o(>en  into  the  right  extrennty  of  the  coromiry  sinus.  It 
receives  bhxKi  fi*om  the  back  part  of  the  right  auricle  and  ventricle. 

'  The  alwive  dp(w-ri|ition  <»f  the  enBtric  vein  is  the  one  piven  bv  Mr.  Walfthnm,  and  diflers  from  that 
UfiimUy  found  in  the  lcxt-UK)k8.  bincc  the  piibiioation  of  Mr.  Waliihani'»  {mpcr  I  have  verified  the 
truth  of  Uifl  de)»cri|>lion.    {Hee  Jountal  of  Anaiunty  umt  l^hy:»ioltMjy^  vol.  xiv.  p.  3U9,I 
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The  VensB  Thebesii  are  numerous  minute  veins  which  return  the  blood  directly 
from  the  muscular  substance,  without  entering  the  venous  current.  They  open  by 
minute  orifices  (foramina  Thebesii)  on  the  inner  surface  of  the  right  auricle. 

The  Coronary  Sinus  is  that  portion  of  the  great  cardiac  vein  which  is  situated 
in  the  posterior  part  of  the  left  auriculo-ventriciuar  gfoove.  It  is  about  an  inch  in 
length,  presents  a  considerable  dilatation,  and  is  covered  by  the  muscular  fibres  of 
the  left  auricle.  It  receives  the  veins  enumerated  above,  and  an  oblique  vein  from 
the  back  part  of  the  left  auricle,  the  remnant  of  the  obliterated  left  innominate 
trunk  of  the  foetus,  described  by  Mr.  Marshall.  The  coronary  sinus  terminates  in 
the  right  auricle,  between  the  inferior  vena  cava  and  the  auriculo-ventricular  aper- 
ture, its  orifice  being  guarded  by  a  semilunar  fold  of  the  lining  membrane  of  the 
heart,  the  coronary  valve.  All  the  branches  joining  this  vessel,  excepting  the 
oblique  vein  above  mentioned,  are  provided  with  valves. 


Of  tlio   Lyin|)luitic8. 


THE  Lymphatics  Imve  derived  tbcir  name  frnni  the  appearauce  of  tlio  fluid  von- 
taiiKnl  in  their  interior  {It^mphn^  water).  Tliev  are  also  tailed  nbnorlu'utn,  from 
the  j)ropertj  they  possess  of  absorbing  certain  materials  from  the  tissues  and  convoy- 
ing them  into  the  circulation. 

The  lynipbatic  system  includes  not  only  the  lymphatic  vpRsel.s  and  the  glands 
through  which  they  |>ai^s,  hut  als(t  the  hrtca?  or  chifiii'enniK  vessels.  The  laoteaif* 
are  the  lymphatic  vessels  of  the  small  intestine,  and  differ  in  no  resjtect  from  the 
lymphatics  generally,  excepting  that  they  contain  n  milk-white  Hnid,  the  rht/fr,  dvir- 
iiig  the  process  of  dige-stion,  ami  convey  it  into  the  bloofl  through  the  thoracic  duet. 

The  lymphatics  are  exceedingly  delicate  vessels,  the  coats  of  which  are  so  trans- 
parent that  the  fluid  they  contain  is  readily  seen  through  them.  They  retain  ii 
nearly  unifonn  size,  being  interrupte*!  at  intervals  by  constrictions  which  give  them 
a  knotted  or  beaded  ap|)ear»nce.  These  constrioti<ms  are  due  to  the  presence  of 
valves  in  their  interior.  livniphatics  have  been  found  in  nearly  every  texture  and 
organ  of  the  body  which  ctuitjiins  blood-vessels.  Such  non- vascular  structures  a» 
cartilage,  the  nails,  cuticle,  and  hnir  have  none,  but  with  these  exceptions  it  is  prob- 
able that  eventJially  all  parts  will  be  found  to  be  permeated  by  these  vc^iselfl. 

The  lymplijitics  are  arranged  into  a  superficial  and  deep  set.  The  superficial 
lyniplintics,  on  the  surface  of  the  body,  are  placed  immediHtelv  heneatli  the  integu- 
ment uccompunying  the  sujKjrncial  veins;  they  join  the  deep  lymphatio  in  ceiiain 
situations  by  perforating  the  deep  fiu*cia.  In  the  interior  of  the  body  they  lie  in  the 
submucous  areolar  tissue  thmughout  the  whole  length  of  the  gustro-pulmonary  ami 
genito-urinary  tracts,  and  in  the  snhserons  areolar  tissue  in  the  cranial.  th(»racic.  and 
abdominal  cavities.  The  method  of  their  origin  ha.*^  been  described  along  with  the 
other  details  of  their  minute  unatomy  (|>.  85).  Here  it  will  be  sufficient  to  say  that 
a  plexiform  network  of  minute  lympluitics  may  be  found  intcrsperscl  among  the 
proper  elements  and  blood-vessels  of  the  several  tissues,  the  ves.sels  composing  which, 
as  well  as  the  meshes  between  them,  are  much  larger  than  those  of  the  c^tpillar}* 
plexus.  From  these  networks  snuill  vessels  emerge,  whicli  pa^s  either  to  n  neigh- 
boring gland  or  to  join  some  larger  lymphatic  trunk.  The  deep  lyuiphalics,  fewer 
in  number  and  larger  tbnn  the  superficial.  accom|iany  the  deep  blood-vessel.'^.  Their 
moiie  of  origin  is  probably  similar  to  tliat  of  the  superficial  vessels.  The  lymphatics 
of  any  part  or  organ  exceeil  the  veiiKs  in  number,  liut  in  size  they  arc  much  smaller. 
Their  anastomoses  also,  especially  those  of  tlie  large  trutiks,  ai*e  more  frequent,  and 
are  effected  by  vessels  equal  in  diameter  to  thtise  which  they  connect,  the  continuous 
trunks  retaining  tlic  same  diameter. 

The  Ijnnphatic  or  abeorbent  errands,  named  also  vonglobaU  glands^  are  small 
solid  glandular  bodies  situated  in  the  course  of  the  lymphatic  and  lacteal  vessels. 
They  are  found  in  the  neck  and  on  the  external  parts  (d'  the  head;  in  the  upper 
extremity,  in  tiie  axilla  and  in  front  of  the  elbow  ;  in  the  lower  extremity,  in  the 
groin  and  i>opliteal  space,  and  in  some  other  situations.  In  the  abdomen  they  are 
found  in  large  numbers  in  the  mesentery  and  along  the  side  of  the  aort^i,  vena  cava, 
and  iliac  vessels;  and  in  the  thorax,  in  the  anterior  and  posterior  mediastimi.  They 
are  somewhat  flattened  and  of  a  round  or  oval  form.  In  size  they  vary  from  a  hem|>- 
seed  to  an  almond,  and  their  cidor.  on  section,  is  of  a  pinkish-gray  tint,  excepting 
the  bronchial  glands,  which  in  thf  adult  are  mottled  with  black.  [It  is  important 
tliat  the  student,  by  examinatiitn  of  these  glands  in  his  own  gmin,  shouhl  familiarize 
himself  with  their  normal  si/e.  In  the  axilla  they  are  not  usually  perce|)tiblc  at  all, 
aniens  enlarged  by  disease.]  Eacli  gland  has  a  layer  or  ca|»sule  of  cellular  tiss>ue 
investing  it,  from  which  prolongations  dip  into  its  suI>Mance.  fonuing  |>artitious. 
The  lymphatic  and  lacteal  vi'ssels  pass  through  thest-  bmlies  in  their  jKLs-s^ige  to  the 
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thoracic  unil  Ivmplmtic  ducts.  A  lymphatic  or  lacteal  vessel  previous  to  entering 
a  jlland  divides  into  several  small  hranches,  which  are  nametl  afferrnt  vcasrh,  A^ 
thev  enter,  their  external  coat  becomes  continuou-t  with  the  capsule  of  the  gland,  and 
the*  vessels,  much  thiune<l  and  consisting  only  of  their  internal  or  endothelial  coat, 
piis8  into  the  gland  arid  branch  out  u{K)n  and  in  the  tissue  of  the  cap8ule.  these 
hranches  opeiiinjj;  into  the  Ivmph-siniLse.s  of  the  gland.  From  these  sinuses  fine 
hranchet*  jirtH-eed  to  ftu-m  a  plexus,  the  vessels  of  which  unite  to  form  a  single  ^ff*^- 
tnit  vessel,  which  on  emerging  from  iheglnnd  is  again  invCvSted  with  an  external  coat. 
(Further  details  on  the  minute  anatomy  of  the  lymphatic  vessels  and  glaiuls  will  be 
found  in  the  i-hiipter  on  General  Anatomy.) 


Thoracic  Duct. 

The  Thoracic  Duct  (Fig.  423)  conveys  the  great  mass  of  the  lymph  and  chyle 
into  the  Lluod.  Jt  is  the  common  trunk  of  all  the  lymphatic  vessels  of  the  body, 
excepting  those  of  the  right  side  of  the  head,  neck,  and  thorax,  and  right  upper 
extremity-  the  right  lung,  right  sicle  of  the  heart,  and  the  convex  ;*urfa('e  of  tlie 
liver.  It  varies  in  lengtli  from  fifteen  to  eighteen  inches  in  the  adult,  and  extends 
from  the  second  luini»ir  vertebra  to  the  root  of  the  neck.  It  comnienceH  in  the 
abdomi'U  by  a  triangular  dilatation,  the  rrct'vtarnhou  rht/li  (ft-servoi/'  ov  chttni  of 
Ptcuutt),  which  Is  situated  u|i«>n  the  front  of  tne  bf>dy  of  the  second  lumbiir  vertebra, 
to  the  rigiit  side  and  behind  the  aorta,  by  the  side  of  the  right  orus  of  the  dia- 
phragm. It  Jiscends  into  the  thorax  through  the  aortic  opening  in  the  diaphnigm, 
lying  to  the  right  of  the  aorta  and  is  placed  in  the  posterior  niediasiinimi  in  front 
of  the  vertebral  column,  lyitig  between  the  aorta  ai»d  vena  azygos  major.  Oppo- 
site the  fourth  ilorsal  vertebra  it  inclines  toward  the  left  side  and  ascend-*  behinu  the 
arch  of  the  aortu,  on  the  left  side  of  the  ocsophagns  and  behind  the  first  portion  of 
the  left  snhclavian  artery,  to  the  upper  orifice  of  the  thorax.  Opposite  the  upper 
b*)nler  of  the  sevunlh  cervical  vertebra  it  curves  downward  above  tlie  subclavian 
artery  and  in  front  of  the  Scalenus  anticus  muscle  so  as  to  form  an  ureli,  and  termi- 
nates near  the  angle  of  junction  of  the  left  internal  jugular  and  subclavian  veins. 
The  thoracic  duct  at  its  conunencemenl  is  about  eijual  in  size  to  the  diameter  of  a 
goose-tjuill.  diminishes  considerably  in  its  calibre  in  the  middle  of  the  thorax,  and 
is  again  dilated  just  before  its  termination.  It  is  generally  tlexuous  in  its  course, 
and  constricted  at  intervals  so  as  to  present  a  varicose  appearance.  The  thoracic 
duct  not  unfre<(uently  divides  in  the  middle  of  its  course  into  two  branches  of 
une<]ual  size  which  soon  reunite,  or  into  several  branches  which  form  a  plcxiform 
interlacement.  It  oecasionally  bifurcates  at  its  upper  part  into  two  branclu's,  of 
which  the  one  on  the  left  side  terminates  in  the  usual  manner,  while  that  on 
the  right  opens  into  the  right  subclavi.in  vein  in  connection  with  the  right  lymph- 
atic duct.  The  thoracic  duct  has  numerous  valves  throughout  its  whole  course,  but 
they  are  more  numerous  in  the  upjier  than  in  the  lower  part:  at  its  termination  it 
is  provided  with  a  pair  of  valves,  the  free  borders  of  which  are  turned  toward  the 
vein,  so  as  t*)  prevent  the  passage  of  venous  }dt>od  into  the  duct. 

TitinvTAKlEs. — The  thoracic  duct  at  its  commencement  receives  four  or  five  large 
trunks  from  the  abdominal  lymphatic  glands,  and  also  the  trunk  of  the  lacteal  ves- 
sels. Within  the  thorax  it  is  joined  by  the  lymphatic  vessels  from  the'  left  half  of 
the  wall  of  the  thoi'acic  cavity,  the  lymphatics  from  the  sternal  and  intercostal 
glan<ls,  those  of  the  left  lung,  left  side  of  the  heart,  tracheu.  and  tesophagus ;  and 
just  before  its  termination  its  receives  the  lymphatics  of  the  left  side  of  the  hemi 
and  neck  and  left  upper  cxtremitv. 

Stnicttire  ( Fig.  05.  p.  85). — The  tlioracic  duct  is  composed  of  three  coats,  which 
differ  in  some  respecLs  from  those  of  the  lymphatic  vessels.  The  internal  cmtt  consists 
of  a  layer  of  endothelium,  consisting  of  a  single  layer  of  flattetuMl  Innceolate  cells 
with  serrated  borders;  of  a  subendothelial  layer  similar  to  that  fonnd  in  the  arte- 
ries; and  an  cltLStic  fibrous  coat,  the  fibres  of  which  ruu  in  a  longitudinal  directitm. 
The  midtilr  coat  consists  i>f  a  loujnludinal   layer  of  white  connective  tissue  with 
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eltifttic  fibrefi,  external  Ui  which  are  several  lamint^  of  muscular  tisiiue,  the  fibres  of 
which  are  for  the  moBt  part  disposed  transversely,  hut  some  are  ohliijne  or  longiiu- 

diual    au<l  iiiteruiixeil  i\ith  elastic 
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fibres*.  The  rxternal  cfnit  is  com- 
posed of  areolar  tissue,  with  ela.'^tic 
fihvoa  iiiul  isolated  faseiridi  of  »jns- 
fular  fibres. 

Tlie  Right  Lymphatic  Duct 
is  a  siiort  trunk,  about  an  incdi  in 
length  and  a  line  or  a  line  and  a 
half  in  diameter,  which  receive** 
the  lyuipli  from  the  right  side  uf 
the  Lead  an<l  neek.  the  right  u|i- 
per  extremity,  the  right  side  of 
the  Ihomx,  the  right  huig,  and 
right  side  of  the  heart,  and  from 
part  of  the  ccuivex  surface  of  the 
liver,  and  terminates  at  the  angle 
of  union  of  the  riglit  subclavian 
and  right  iniornnl  jugular  veins. 
Itfi  orifice  ifl  guarded  by  two  souii- 
luuar  valves  which  prevent  the 
entrance  of  blood  from  the  veins. 


Lymphatics  of  the  Head, 
Pace,  and  Neck. 


The  Superficial  Lymphatic 
aiandB  of  the  Head  (Fig.  4ii4) 
are  of  small  size,  few  in  number. 
and  coiiiiiteil  to  it^  jK>sterior  region. 
They  are  the  offj^rtol.  jdnced  at  the 
back  of  the  hend  uhing  ihe  attach- 
mentof  the  Uccipit<»-fronlalis;  and 
the  posterit^r  aurimlar,  near  the 
upi>cr  end  uf  the  Sterno-uuu*tyid. 
Thc.<e  glands  are  aflected  in  cuta- 
neous eruptions  and  other  disease* 
of  the  scalp.  In  th<*  face  the  super- 
ticiul  lymphatic  ghintlsare  more  nu- 
merous: they  arc  the  piifoh\f.  some 
of  which  are  superficial  and  others 
deeply  plai'cd  in  ilic  stihstance  of 
the  parotid  ;j:laiid;  the  zt/tftmi(tfif, 
aituated  under  the  /.ygomu ;  the 
buri'tif^  on  the  surface  of  the  Bucci- 
nator muscle ;  and  the  auhmaxillttry. 
the  largest,  bcnejith  the  body  of  the 
hiwcr  jaw. 

The  Superficial  LymphaticB 
of  the  Head  are  <livide<l  into  an 
anterior  and  a  j»osterior  set,  which 
follow  the  course  of  the  temjwral  and  occipital  vessels.  The  temporal  s<»t  acc<uu- 
pany  the  temporal  artery  in  front  of  the  ear  to  the  parotid  lym|)halic  glantU,  fmrn 
which  they  prweed  to  the  lymphatic  glaiuls  of  the  neck.  The  occipitiJ  set  follow 
the  course  of  the  occipital  artery,  descen*!  to  the  occipital  and  posterior  auricular 
lymphatic  glands,  and  from  thence  join  the  cervical  glands. 


Tbe  TboraHc  and  RiKbC  l.yti.t- 
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The  Superfloial  Lymphatics  of  the  Face  are  moi-e  numerous  than  those  of 
the  head,  and  commence  over  its  entire  surface.  Those  from  the  frontal  region 
accompany  the  frontal  vessels;  they  then  pass  obliquely  across  the  face,  running 
with  toe  facial  vein,  pass  through  the  buccal  glands  on  the  surface  of  the  Bucci- 
nator muscle,  and  join  the  submaxillary  lymphatic  glands.  The  latter  receive  the 
lymphatic  vessels  from  the  lips,  and  are  often  found  enlarge<l  in  cases  of  malignant 
disease  of  those  parts. 

The  Deep  LymphaticB  of  the  Pace  are  derived  from  the  pituitary  membrane 
of  the  nose,  the  mucous  metiibraiie  of  the  mouth  and  pharynx,  and  the  contents  of 

Fro.  424. 


Tbc  SupcrftchU  LympbaUca  aod  tilandb  of  the  HcmI,  Face,  and  Heck. 

the  temporal  and  orbital  fossm :  they  accompany  the  branches  of  the  internal  max- 
illarv  artery,  and  termin:itc  in  the  deep  parotid  and  cervical  lymphatic  glands. 

The  Deep  Lymphatics  of  the  Cranium  consist  of  two  sets,  the  meningeal  and 
cerebral.  The  meningeal  lymphatics  aooouipany  the  meningeal  vessels,  escape 
through  foramina  at  the  base  of  the  skull,  and  join  the  deep  cervical  lymphatic 
glands.  The  ctrehral  lymphatics  are  described  by  Eshmann  as  being  situated 
between  the  arachnoid  and  pia  mater,  as  well  as  in  the  choroid  plexuses  of  the  lat- 
eral ventricles:  they  accompany  the  trunks  of  the  carotid  and  vertebral  arteries, 
and  probably  pass  through  foramina  at  the  bust?  of  the  skull,  lo  tenninate  in  the 
deep  cervical  glands.  They  have  not  at  present  been  demonstrated  in  the  dura 
mater  or  in  the  substance  of  the  brain. 
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The  Lyzupbatic  Glands  of  the  Neck  ure  divided  into  two  sets,  superficial  and 
deep. 

The  superficial  cervical  glands  (Fig.  424)  are  placed  in  the  course  of  the 
external  jugular  vein  betwctm  tho  Phiiysiiia  and  detp  fasiria.  Thev  are  most 
numerous  at  the  i*oot  of  tlie  neck,  in  the  triangular  intorval  between  the  clavicle, 
the  Sterno-mastoid,  and  the  Tnipezius.  where  they  are  eontiuuouh  with  the  axillary 
glands.     A  few  small  glands  are  also  found  on  the  front  and  slides  of  the  larynx. 

The  deep  cervical  glands  (Fig.  425)  are  numerous  an*!  of  large  sine  ;  they  form 
an  uninteiTUpted  chain  along  the  sheath  of  the  carotid  artery  and  internal  jugular 
vein,   lying  by  the  side  of  the  pharynx,   oesophagus,  and  trachea,  and  extending 
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from  the  base  of  the  skull  to  the  ihoi'ax,  where  they  communicate  with  the  IjiD- 
phatic  glands  in   that  nivity. 

The  superficial  and  deep  cervical  lymphatics  are  a  continuation  of  those 
already  described  on  the  cranium  and  face.  At\er  traversing  the  glands  in  those 
regions  they  pass  through  the  chain  of  glands  which  lie  along  the  sheath  of  the 
carotid  vessels,  being  joined  by  the  lymphatics  from  the  pharj'nx,  oesophagus. 
lan,'nx,  trachea,  and  thyroid  gland.  At  the  lower  part  of  the  neck,  afker  receiving 
some  lymphatics  fi-om  the  thorax,  they  unite  into  a  single  trunk,  which  Terminates 
on  the  left  side  in  the  thoracic  duct;  6n  the  right  side,  in  the  right  lymphatic  duct. 
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Lymphatics  of  the  Upper  Extremity. 

The  Iiymphatic  Glands  of  the  Upper  Extremity  (Fig.  426)  may  be  snb- 
dmded  into  t>vo  sets,   superficiftl   anri  deep. 

The  superficial  lymphatic  gladds  an?  few  anil  of  small  size.  There  are 
€>ccai)ionaIly  two  or  three  in  trout  of  the  elbow,  urui  one  or  two  above  the  inierual 
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condyle  of  the  hnmerus,  near  the  basilic  vein.  [These  are  sometimes  enlarged  in 
eyphili!?.] 

The  deep  lymphatic  g-lands  are  also  few  in  number.  In  the  forearm  a  few 
small  ones  are  occasionally  found  in  the  coiii'Se  of  the  radial  and  ulnar  vessels;  and 
in  the  arm  there  is  a  chain  of  small  glands  along  the  inner  side  of  the  brachial 
artery. 

The  axillary  glands  are  of  large  size  and  tisunlly  ten  or  twelve  in  number.  A 
chain  of  these  glands  surrounds  the  axillary  vessels  imbedded  in  a  quantity  of  loose 
areolar  tissue:  they  receive  the  lymphatic  Vessels  from  the  arm;  others  are  dia- 
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persed  in  the  areolar  tissue  of  the  axilla;  the  remainder  are  arranged  in  two  series, 
a  small  chnin  running  along  the  lower  bortler  of  the  Peciorulis  major  aa  far  as  the 
niainiuary  glaud.  receiving  the  Ivmpliatirs  from  the  front  of  the  che^t  and  mamma; 
and  others  are  placed  along  the  lower  mar;iin  of  the  posterior  wall  of  the  axilla, 
■which  receive  the  lymphatics  from  the  inte(^utuent  of  the  hack.  Two  or  three  sub- 
clavian lymphatic  o:lands  are  placoii  immediately  beneath  ilie  elnvicle;  it  is  through 
these  that  the  axillary  and  deep  cervical  jt!;lauds  communicate  with  each  other.  In 
malignant  diseases,  tumors,  or  other  affections  implicating  tiie  upper  part  of  the 
back  and  shoulder,  the  front  of  the  chest  and  mamma,  the  upper  part  of  the  front 
and  side  of  the  abdomen,  or  the  hand,  forearm*  and  arm,  the  axillary  glands  are 
liable  to  be  found  enlarged.  [Those  glan<ls  have  a,s.*umed  grearcr  ini|M)rranee  with 
the  recent  pnictice  of  cleaning  out  the  entire  axilla  iu  cancer  of  the  breast,  etc.,  and 
should  therefore  be  carefully  examine*!.] 

The  superficial  lymphatics  of  the  upper  extremity  commence  on  the  fingers, 
two  vessels  running  ahu»e  each  side  of  each  finger,  one  on  the  palmar  and  the  other 
on  the  doraal  surface.  Those  on  the  palmar  surface  form  an  arch  in  the  palm  of 
tlie  hand  from  which  are  derived  two  sets  of  vessels,  which  pass  up  the  forearm, 
taking  the  course  of  the  subcutaneous  veins.  The  Ivmjthatics  from  the  dorsal  sur- 
face of  the  fingers  form  a  plexus  on  the  back  of  the  hand,  and,  winding  around  the 
inner  and  outer  borders  of  the  forearm,  unite  with  those  in  front.  Those  from  the 
inner  border  of  the  hand  accompany  the  ulnar  veins  ahmg  the  inner  side  of  the 
forearm  to  the  bend  of  the  elbow,  where  they  join  with  some  lymphatics  from  the 
outer  side  of  the  forearm ;  they  then  follow  the  course  of  the  basilic  vein,  com- 
nnmicate  with  the  glands  itnmediately  above  the  elbow,  and  termiiuite  in  the  axil- 
lary glands,  joining  with  the  deep  lyuiplmtics.  The  superficial  lymphaiics  from  the 
outer  and  back  part  of  the  hand  accompany  the  radial  veins  to  the  benil  of  the 
elbow.  They  are  U*ss  numerous  than  the  preceding.  At  the  bend  of  the  elbow  the 
greater  number  join  the  basilic  group;  the  rest  ascend  with  the  cephalic  vein  on 
the  outer  side  of  the  arm,  some  crossing  the  upper  part  of  the  Biceps  obli*juely,  to 
terminate  in  the  axillary  glands,  while  one  or  two  accttmj)any  the  cephalic  vein  in 
the  cellular  interval  between  the  Pectoralis  major  and  Deltoid  and  enter  the  sub- 
clavian lymphalic  glands. 

The  deep  lymphatics  of  the  upper  extremity  accompany  the  deep  blixHl-vessela. 
In  the  forearm  they  consist  of  four  sets,  corresponding  with  the  radial,  ulnar,  and 
interosseous  arteries;  they  pa,ss  through  the  glarnls  occa,<ionally  found  in  tlie  course 
of  those  vessels,  and  communicate  at  intervals  with  the  superficial  lymphatics.  In 
their  course  upward  some  of  them  pass  through  the  glands  which  lie  upon  the  bm- 
chial  artery;  they  then  enter  the  axillary  and  subclavian  glands,  and  at  the  root 
of  the  neck  terminate  on  the  left  side  in  the  thoracic  duct,  and  on  the  right  side  in 
the  right  l^nnphatic  duct. 

Lymphatics  of  the  Lower  Extremity. 

The  Lymphatic  Qlands  of  the  Lower  Extremity  may  be  subdivided  Into  two 
sets,  superficial  ami  deep;  the  foimer  are  confined  to  the  inguinal  region. 

The  superficial  ingruinal  glands,  placed  immediately  beneath  the  integument, 
are  of  large  size  and  vary  from  eight  to  ten  in  number.  They  arc  divisible  into 
two  groups!  a  superior^  disposed  irregularly  along  Poupart's  ligament,  which  receive 
the  lymjihaiic  ve«sels  from  the  integument  of  the  sci*otum,  peni^  [labia  niajorn  and 
minom  and  clitoris],  parietes  of  the  abdomen,  perineal  and  gluteal  regiiujs.  and  the 
mucous  membrane  of  the  urethra  ;  and  an  inferior  group,  which  surn>und  the  saphe- 
nous opening  in  the  fas<;ia  lata,  a  few  being  sometimes  continued  along  the  snphenoua 
vein  to  a  variable  extent.  The  latter  receive  the  sui>erficiul  lymphatic  vessels  from 
the  lower  extremity.  These  glands  frequently  become  enlarged  in  diseases  impli- 
cating the  parts  from  which  their  lymphatics  originate.  [It  ia  very  important  to 
distinguish  tlie  two  sets  accurately,  as  enlargement  of  one  set  or  of  the  other  points 
to  wholly  different  sources  antl  regions  of  disease.]    Thus  in  malignant  or  syphilitic 
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affections  of  the  prepuce  and  penis  or  of 
the  labia  niajora  in  the  female,  in  cancer 
scroti,  in  abscess  in  the  perineum,  or  in 
anv  other  diseai^e  affecting  the  integument 
and  superficial  structures  in  those  parts 
or  the  subumbilical  part  of  the  abdominal 
wall  or  gluteal  region,  the  upper  chain  of 
glamls  is  almost  invariably  en!ar^e<l,  the 
lower  chain  being  implicatetl  in  di^eaijes 
affecting  the  lower  limb. 

The  deep  lymphatic  glands  are  the 
anterior,  tibial,  popliteal,  deep  inguinal, 
gluteal,  and   inchiatic. 

The  anterior  tibial  gland  is  not  con- 
stant in  \\s  exisitence.  It  is  generally  found 
by  the  side  of  the  anterior  tibial  artei*y 
upon  the  inlert>sse<>us  membrane  at  the 
up{>er  jMirt  of  the  leg.  Occuiiionally,  two 
glands  are  found  in  this  situation. 

The  deep  popliteal  glands,  four  or 
five  in  number,  are  of  small  size;  they 
surround  rlio  popliteal  vessels,  imbetlded 
in  the  rellular  ti.^sue  and  fat  of  the  [lop- 
liteal  :4paot\ 

The  deep  inguinal  glands  are  placed 
beneath  the  deep  fascia  around  the  femoral 
artery  and  vein.  They  are  of  small  size, 
and  communicate  with  the  superficial  in- 
guinal ghunb  through  the  saphenous 
opening. 

The  gluteal  and  ischiatic  glands  are 
placed,  the  former  above,  the  latter  below, 
the  Pyriforuiis  muscle,  resting  on  their  cor- 
responding \  essels  as  they  pass  through  the 
great  sacrosciatic  foramen. 

The  Lymphatics  of  the  Lower  Ex- 
tremity, tike  the  veins,  may  be  divided 
into  two  sets,  sm>erfici5il  and  deep. 

The  superficial  lymphatics  are  placed 
beneath  the  integument  in  the  superficial 
fascia,  and  are  divisible  into  two  groups: 
an  internal  group,  which  follow  the  course 
of  the  internal  s;ipben<tus  vein  ;  and  an  ex- 
ternal group,  which  uccompany  the  extemal 
saphenous.  The  internal  group^  the  larger, 
eommenec  on  the  inner  side  ami  dorsum 
of  the  foHjt ;  they  piLss,  some  in  front  and 
some  beliinil  the  inner  ankle,  run  uj)  tlie 
leg  with  the  internal  saphenous  vein,  pass 
with  it  behind  the  inner  condyle  of  the 
femur,  and  accompany  it  to  the  groin, 
where  they  terminate  in  the  group  of  in- 
guinal glands  which  suiTound  the  saphe- 
nous opening.  Some  of  the  efferent  ves- 
sels from  these  glands  pierce  the  cribri- 
form fascia  and  sheath  of  the  femoral  ves- 
sels, and  terminate  in  a  lymphatic  gland 
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contained  in  the  femoral  canal,  thus  establishing  a  coinmunieation  between  the  lymph- 
atics of  the  lower  extremity  and  those  of  the  trunk ;  others  pierce  the  fascia  lata  and 
join  the  deep  inguinal  glands.  The  ej-teninl  (jroup  arise  from  the  outer  side  of  the 
foot,  ascend  in  front  of  the  leg,  and,  jnst  below  the  knee,  cross  the  tibia  from  with- 
out inward,  to  join  the  lymphatics  on  the  inner  side  of  the  thigh.  Others  commence 
on  the  outer  side  of  the  foot,  pa8^  behind  the  outer  malleolus,  and  accompany  llie 
external  saphenous  vein  along  the  back  of  the  leg,  where  they  enter. the  poplitoiil 
glands. 

The  deep  lymphatics  of  the  lower  extremity  are  few  in  number  and  accompany 
the  deep  blood-vessels.  In  the  leg  they  consist  of  three  sets,  the  anterior  tibial, 
peix)neai.  and  posterior  tibial,  which  accompany  the  corresponding  blood- veRsels,  two 
or  tliree  to  each  artery;  they  ascend  with  the  blood-vessels  and  enter  the  lymphatic 
glands  in  the  poplitejil  space;  the  efferent  vessels  from  these  glands  accompany  the 
femoml  vein  and  join  the  deep  inguinal  glands;  from  these  the  vessels  pass  beneath 
Poupail's  ligament  and  communicate  with  the  chain  of  glands  surrounding  the  exter- 
nal iliac  vessels. 

The  deep  lymphatics  of  the  gluteal  and  ischiatic  regions  follow  the  course  of 
the  blood-vessels,  ami  join  the  gluteal  and  ischiatic  glands  at  the  great  sacro- 
ficiatic  foramen. 

Lymphatics  op  the  Pelvis  and  Abdomen. 

The  Deep  Lymphatic  Glands  in  the  Pelvis  are  the  external  iliac,  the  internal 
iliac,  and  t)ic  siu'nil.      Those  of  the  abdomen  are  the  lumbar  glands. 

The  external  iliac  glands  form  an  uninterrupted  chain  round  the  external  iliac 
vessels,  three  being  placed  round  the  commencement  of  the  vessels  just  behind  the 
cruml  arch.  They  communicate  below  with  the  femoral  lymphatics  and  above  with 
the  lumbar  glands. 

The  internal  iliac  glands  surround  the  internal  iliac  vessels;  they  receive  the 
lymphatics  corresjM^nding  to  the  branches  of  the  internal  iliac  arti?ry  and  communi- 
cate witli  the  lumltar  glands. 

The  sacral  grlands  occupy  the  sides  of  the  anterior  sui'face  of  the  sacrum,  some 
being  situate*l  in  the  mesorectal  fold.  These  and  the  internal  iliac  glands  are  affected 
in  malignant  dis«».«e  of  t\w  bladder,  i*ectum,  or  uterus. 

The  lumbar  glands  are  very  numerous ;  iliey  are  situatetl  on  the  front  of  the 
lumbar  vertebne,  surrounding  the  common  iliac  vessels,  the  aorta,  and  vena  C4iva; 
they  receive  the  lymphatic  vessels  from  the  lower  extremities  and  pelvis,  as  well  as 
from  the  te-stes  and  some  of  the  abdominal  viscera;  the  efferent  vessels  from  these 
glajids  unite  into  a  few  large  tninks,  which,  with  the  lacteals,  form  the  commence- 
ment of  tlie  thoracic  duct.  In  addition  to  these  there  are  a  few  small  lateral  lumbar 
glands  which  lie  between  the  transverse  processes  of  the  vertebnc,  behinil  the  Psoas 
muscle,  and  receive  lymphatics  from  the  back.  In  some  cases  of  malignant  disease 
these  glands  become  enormously  enlarge<l.  completely  surrounding  the  aorta  and 
vena  cava,  and  occasionally  greatly  contracting  the  calibre  of  those  vessels.  In  all 
cases  of  malignant  disease  of  the  testis  and  in  malignant  disea.se  of  the  lower  limb, 
befc»re  any  operation  is  attempted,  careful  examination  of  the  abdomen  should  be 
made  in  order  to  ascertain  if  any  enlargement  exists;  and  if  any  should  be  detected 
all  oixrative  measures  should  be  avoith^d  as  fruitless. 

'{ he  Lymphatics  of  the  Pelvis  and  Abdomen  may  be  divided  into  two  sets, 
superficial  and   di^p. 

The  superficial  lymphatics  of  the  walls  of  the  abdomen  and  pelvis  follow 
the  course  of  the  superficial  blood-vessels.  Those  derived  from  the  integument  of 
the  lower  part  of  the  abdomen  below  the  umbilicus  follow  the  course  of  th*-  super- 
ficial epigiLstric  vessels,  and  converge  to  the  superior  group  of  the  superficial 
inguinal  glands;  the  deep  set  accvmipnny  the  deep  epigastric  vessels  and  cunmiu- 
nicate  with  tlie  external  iliac  gland?.  The  superficial  lymphatics  from  the  sides  of 
the  lumbar  part  of  the  abdominal  wall  wind  round  the  crest  of  the  ilium,  aocom- 
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panying  the  superficial  circumJlex  iliac  vessels,  to  join  the  superior  group  of  the 
superficial  inguinal  glands ;  the  greater  nuuther,  however,  run  backward  along  with 
the  ilio-lurabar  and  luinljar  vo.ssels.  lo  join  llit*  lateral  lumbar  glands. 

The  superficial  lymphatics  of  the  gluteal  region  turn  linrizontally  round 
the  outer  side  of  the  Dates  and  Join  the  superficiul  inguinal  glands. 


Fio.  428. 
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The  superfloial  lymphatioa  of  the  sorotum  and  perineum  follow  the  course 
of  the  external  pudic  vessels  and  terminate  in  the  superficial  inguinal  glands. 

The  superficial  lymphatics  of  the  penis  occupy  the  sides  and  dorsum  of  the 
organ,  the  latter  receiving  the  lymphatics  from  the  skin  covering  the  glans  penis; 
they  all  converge  to  the  npper  chain  of  the  sup<*rficial  inguinal  glands.  The  deep 
lymphatic  vessels  of  the  penis  follow  the  courbe  of  the  iuterual  pudic  vessels  and 
join  the  internal  iliac  glands. 
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In  tlie  female  the  lymphatic  vessel?  of  the  mucous  membrane  of  the  labia, 
nymphfe,  and  clitoris  terminate  in  the  upper  chain  of  the  inguinal  plands. 

The  deep  lymphatics  of  the  pelvia  and  abdomen  take  tltc  course  of  the 
principal  bloo(l-vci*st.»l8.  Those  of  the  parieles  of  the  pelvis,  which  accompany  the 
gluteal,  iscliiatic,  ami  obturator  vesnelfl,  follow  the  course  of  the  internal  iliac  arterj, 
and  ultimately  ioin  the  lumbar  Ivmphatics. 

The  efferent  vessels  from  the  inguinal  glands  enter  the  j)elvis  beneath  Poupart's 
ligament,  when»  they  lie  in  ch»se  relation  witli  the  fcniorul  vein;  they  then  pass 
through  the  chain  of  glands  surrounding  the  external  iliac  vessels*  and  finally  ter- 
minate in  the  lumbar  glands.  They  receive  the  deep  epigastric  and  circumflex  iliac 
lymphatics. 

The  lymphatics  of  the  bladder  arise  fi'oni  the  entire  surface  of  the  organ ;' 
the  greater  ntiuiher  run  beneath  the  peritoneum  on  its  posterior  surface,  and,  after 
passing  through  the  Imphatic  glands  in  that  situation,  join  with  the  lyuijthalics 
from  the  prostate  and  vesicula?  seminales  and  enter  the  internal  iliac  glands. 

The  lymphatics  of  the  rectum  are  of  large  size;  after  passing  through  some 
Bmall  glands  that  lie  upon  its  outer  wall  and  in  the  mesorectum  they  pass  to  the 
sacral  glands. 

The  lymphatics  of  the  uterus  consist  of  two  sets,  superficial  and  deep,  the 
former  being  placed  beneath  the  peritoneum,  the  latter  in  the  substance  of  the 
organ.  The  lymphatics  of  the  cervix  uteri,  together  with  those  from  the  vagina, 
enter  the  internal  iliac  and  sacral  glands;  those  from  the  body  and  fundus  of  the 
uterus  pass  outward  in  the  broad  ligaments,  and,  being  joined  by  the  lymphatics 
from  the  ovaries,  broad  ligaments,  and  Fallojtian  tubes,  ascend  with  the  ovarian 
vessels  to  open  into  the  lumbar  glands.  In  the  uninipregnaied  uterus  they  are 
small,  but  during  gestation  they  lieconie  very  greatly  enlarged. 

The  lymphatics  of  the  testicle  consist  of  two  sets,  superficial  and  deep:  the 
former  commence  on  the  surface  of  the  tunica  vaginalis,  the  latter  in  the  epididy- 
mis and  body  of  the  testis.  They  form  several  large  trunks,  which  ascend  with 
the  spermatic  cord,  and,  accompanying  the  spermatic  vessels  into  the  abdomen, 
open  into  the  lumbar  glands,  hence  the  enlargement  of  these  glands  in  malignant 
disease  of  the  testis. 

The  lymphatics  of  the  kidney  arise  on  the  surface  and  also  in  the  interior  of 
the  organ ;  they  join  at  the  hilum,  and,  after  receiving  the  lymphatic  vessels  from 
the  ureter  and  suprarenal  capsules,  open  into  the  lumbar  glands. 

The  lymphatics  of  the  liver  are  divisible  into  two  sets,  superficial  and  deep. 
The  former  arise  in  the  subperitoneal  annilar  tissue  over  the  entire  surface  of  the 
organ.  Those  on  the  convex  surface  may  be  divided  into  four  groups:  1.  those 
which  pass  from  behind  forward,  consisting  of  three  or  four  branches,  which  ascend 
in  the  longituditml  ligament  and  unite  to  form  a  single  trunk,  which  passes  up 
between  the  fibres  of  the  diaphragm,  behind  the  ensiform  cartilage,  to  enter  the 
anterior  mediastinal  glands,  and  finally  ascends  to  the  root  of  the  neck,  to  termi- 
nate in  the  right  lymphatic  duct;  2,  another  group,  which  also  incline  from  behind 
forward,  are  reflcH;ted  over  the  anterior  margin  of  the  liver  to  its  under  surface,  and 
from  thence  pass  along  the  longitudinal  fissure  to  the  glands  in  the  gastro-hepatic 
Qmentum  ;  8,  a  third  group  incline  outward  to  the  right  lateral  ligament,  and.  unit- 
ing into  one  or  two  large  trunks,  pierce  the  diaphragm,  and  run  along  its  upper 
surface  to  enter  the  anterior  mediastinal  glands;  or,  instead  of  entering  the  thorax, 
turn  inward  across  the  cms  of  the  diaphragm  and  open  into  the  commencement  of 
the  thonicic  duct;  4,  the  fourth  group  incline  outward  from  the  surface  of  the  left 
lobe  of  the  liver  to  tlie  left  lateral  ligament,  pierce  the  diaphragm,  and,  passing 
forward,  terminate  in  the  glands  in  the  anterior  mediastinum. 

The  superficial  Itfmphaticti  ofi  the  umier  surface  of  the  liver  are  divided  into 
three  sets:  1,  those  on  the  right  side  of  the  gall-bladder  enter  the  lumbar  glands; 
2,  those  surrounding  the  gall-bladder  form  a  remarkable  plexus:  they  accompany 
the  hepatic  vessels  and  open  into  the  glands  in  the  giistro-hepatic  omentum  ;  3,  those 
'  Curnuw  fttates  Uiat  ihey  nre  confined  lo  the  bue  of  tbe  organ. 


THE   LYMPHATIC   SYSTEM    OF    THE    INTESTINES.       649 

on  the  left  of  the  gall-hladder  pasts  to  the  cesophageal  glands  and  to  the  glands  which 
are  situated  along  the  lesser  curvature  of  the  stomach. 

The  deep  It/mphatics  accompany  the  branches  of  the  portal  vein  and  the  hepatic 
artery  and  duct  through  the  substance  of  the  liver;  passing  out  at  the  transverse 
fissure,  they  enter  the  lymphatic  glands  along  the  lesser  curvature  of  the  st4.tmach 
and  behind  the  pancreas,  or  join  with  one  of  the  lacteal  vessels  previous  to  its  ter- 
minalitm  in  the  thoracic  duct. 

The  lymphatic  glands  of  the  stomach  are  of  small  size ;  they  are  placed  along 
the  lesser  and  greater  curvatures,  some  within  the  gastro-splenic  omentum,  whilst 
others  surmnnd  tht*  canliae  and  pyloric  orifices. 

The  lymphatics  of  the  stomach  consist  of  two  sets,  superficial  and  deep,  the 
former  originating  in  the  subserous,  and  the  latter  in  the  submucous-coat.  They 
follow  the  course  of  the  blood-vessels,  and  may  consequently  be  arrange*!  into  three 
groups.  The  first  group  accompany  the  gastric  vessels  along  the  lesser  curvature, 
receiving  branches  from  both  surfaces  of  the  organ,  and  pass  to  the  glands  around 
the  pylorus.  The  second  group  pass  from  the  great  end  of  the  stomach,  accompany- 
ing the  vasa  brevia,  and  enter  the  splenic  lymphatic  glands.  The  third  group  run 
along  the  greater  curvature  with  the  right  gastro-epiploic  vessels,  and  terminate  at 
the  root  of  the  meseTitery  in  one  of  the  principal  lacteal  vessels. 

The  lymphatic  glands  of  the  spleen  occupy  the  hilum.  Its  lymphatic  vcMvh 
consist  of  two  sets,  superficial  and  deep;  the  former  are  plac:ed  beneath  its  peritoneal 
covering,  the  latter  in  the  substance  of  the  organ :  they  accompatiy  the  blood-vessels, 
passing  through  a  scries  of  small  glands,  and  after  receiving  the  lymphatics  from 
the  pancreas  ultimately  pass  into  the  thoracic  duct. 

The  Lymphatic  System  op  the  Intesttnes. 

The  lymphatic  grlands  of  the  small  intestine  are  placed  between  the  layers 
of  the  mesentery,  occupying  the  meshes  formed  by  the  superior  mesenteric  vessels, 
an4l  hence  called  meaenterio  glands.  They  vary  in  number  from  a  hundred  to  a 
hundred  and  fifty,  and  in  size  from  that  of  a  pea  to  that  of  a  small  alnion<l.  These 
glands  are  most  numerous  and  largest  above  near  the  duodenum,  and  below  opposite 
the  termination  of  the  ileum  in  the  colon.  This  latter  group  becomes  enlarged  and 
infiltrated  with  deposit  in  cases  of  fever  aci'ompnnied  with  ulcenition  of  the  intestines. 

The  lymphatic  erl&nds  of  the  largre  int^tine  are  much  h^s  numerous  than  the 
mesenteric  glands;  they  are  situated  along  the  vascular  arches  fonned  by  the  arteries 
previous  to  their  distribution,  and  even  sometimes  upon  the  intestine  itself.  They 
are  fewest  in  number  along  the  transverse  colon,  where  they  form  an  uninterrupted 
chain  with  the  mesenteric  ghinds. 

The  lymphatics  of  the  small  intestine  are  calletl  lacteals,  from  the  milk-white 
fluid  they  usually  contain.  They  consist  of  two  sets,  superficial  and  deep:  the  former 
lie  between  the  layers  of  the  muscular  coat  and  between  the  muscular  and  peritoneal 
coats,  taking  a  longitudinal  course  along  the  outer  side  of  the  intestine;  the  latter 
occu|iy  the  submucous  tissue,  and  c(mrse  transversely  around  the  intestine,  accoiu- 
panied  by  the  branches  of  the  mesenteric  vessels ;  they  pass  between  the  layers  of 
the  raesena^ry,  enter  the  mesenteric  glantls,  and  finally  unite  to  form  two  or  three 
large  trunks  which  terminate  in  the  thoracic  duct. 

The  lymphatics  of  the  large  intestine  c^)nsi^it  of  two  sets:  those  of  the  caicum, 
ascending  and  transverse  colon,  which,  alter  piu^sing  tlirough  tlieir  proper  glands, 
enter  the  mesenteric  glands;  and  those  i>f  the  descending  colon  and  rectum,  which 
pass  to  the  lumbar  glands. 

The  Lymphatics  op  the  Thorax. 

The  deep  Isrmphatic  grlands  of  the  thorax  are  the  intercostal,  internal  mam- 
man',  anterior  mediastinal.  an*l  posterior  medijistinal. 

!the  intercostal  glands  are  .•^mnll,  irregular  in  number,  and  situated  on  each 
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Hide  of  the  spine  near  the  costo-vertebral  articulations,  Bome  being  placed  between 
the  two  planes  of  Intercostal  muscles. 

The  internal  mammary  glands  are  placed  at  the  anterior  extremity  of  each 
intercostal  sjiace  bv  ibe  side  of  the  internal  mamnmry  vessels.  . 

The  anterior  mediastinal  g-lands  are  placed  in  the  loose  areolar  tissue  of  the 
anterior  Tncdiastinuin,  soino  Ivin^  ii}>on  the  iJiaphragra  in  fi*ont  of  the  pericardium, 
and  others  around  the  ^reat  vessels  at  the  bji^e  of  the  heart. 

The  posterior  mediastinal  glands  are  situated  in  the  areolar  tissue  in  the  poisto- 
rior  mediastinum,  forming  a  continuous  chain  by  the  side  of  the  aorta  and  cesopha- 
gus;  they  communicate  on  each  side  with  the  inteiTostal,  below  with  the  lumbar, 
and  above  with  the  deep  cervical  glands. 

The  superficial  lymphatics  of  the  front  of  the  thorax  run  across  the  great 
Pectoral  muscle^  and  those  on  the  back  part  of  this  cavitA'  lie  upon  tlie  Trapezius 
and  Latissimus  dorsi ;  they  all  converge  to  the  axillary  glands.  ITie  lyniphalics 
from  the  greater  part  of  the  mammary  gland  pafis  outward  to  the  lower  border  of  the 
Pecloralis  major  muscle,  where  they  enter  a  chain  of  small  glands  situat<*d  in  the 
axillary  space  alon^  the  lower  border  of  its  anterior  boundary.  Sbme  few  lym- 
phatics from  the  inner  side  of  the  mammary  gland  jiass  through  the  intercostal 
spaces  to  reach  the  anterior  mediastinal  glands. 

The  deep  lymphatics  of  the  thorax  are  the  intercostal,  internal  mammary,  ai»d 
diaphragmatic- 

The  intercostal  lymphatics  follow  the  course  of  the  intercostal  vessels,  receiv- 
ing lymphatics  from  the  intercostal  muscles  and  jdeura :  they  pass  backward  to  the 
spine,  and  unite  with  lymphatics  from  the  back  part  of  the  thorax  and  spinal  canal. 
After  traversing  the  intercostal  glands  they  incline  down  the  spine  and  terminate  in 
the  thoracic  duct. 

The  internal  mammary  lymphatics  follow  the  course  of  the  internal  nmmnmry 
vessels;  they  commence  in  the  muscles  of  the  abdomen  above  the  umbilicus,  com- 
municating with  the  epigastric  lymphatics,  ascend  between  the  fibres  of  the  Dia- 
phragm at  its  attachment  to  tlie  ensiform  appendix,  and  in  their  cfuirse  behind  the 
costal  cartilages  are  joinetl  by  the  intercostal  lymphatics;  they  teniiinate  on  the 
right  side  in  the  right  lymphatic  duct,  on  the  left  side  in  the  thoracic  duct. 

The  lymphatics  of  the  Diaphraerm  follow  the  course  of  their  corresponding 
vessels,  and  terminate,  some  in  front  in  the  anterior  mediastinal  and  internal  mam- 
mary gland.s,  some  behind  in  the  intercostal  and  posterior  me<liastinal  lympliatirs. 

The  bronchial  glands  are  situated  around  the  bifurcation  of  the  ti-achea  and  rt*ots 
of  the  lungs.  Tliey  arc  ten  or  twelve  in  number,  the  largest  being  placefl  opposite 
the  bifurcation  of  the  trachea,  the  smallest  round  the  bronchi,  and  their  primary 
divisions  for  some  little  distance  within  the  substance  of  the  lungs.  In  infancy 
they  present  the  same  appearance  as  lymphatic  glands  in  other  situations;  in  the 
adult  they  assume  a  brownish  tinge,  and  in  old  age  a  dee|>-black  color.  Occasionally 
they  become  sufficiently  enlarged  to  compress  and  narrow  the  canal  of  the  bronchi, 
and  they  are  often  the  seat  of  tubercle  or  cretaceous  deposits. 

The  lymphatics  of  the  lung  consist  of  two  sets,  su|)eriicial  and  deep:  the  former 
are  placed  beneath  the  pleura,  forming  a  minute  plexus  which  covers  the  outer  sur- 
face of  the  lung;  the  latter  accompany  the  bhwd-vcssels  atid  run  along  the  bronchi: 
they  both  terminate  at  the  root  of  the  lungs  in  the  bronchial  glands.  The  efferent 
vessels  from  these  glands,  two  or  three  in  number,  ascend  upon  the  trachea  to  the 
ro*)t  of  the  neck,  traverse  the  tracheal  and  fesophageal  glands,  and  terminate  on  the 
left  side  in  the  thoracic  duct  and  on  the  right  side  in  the  right  lym[ihatic  duct. 

The  cardiac  lymphatics  consist  of  two  sets,  superficial  and  deep:  the  former 
arise  in  the  subserous  areolar  tissue  of  the  surface,  and  the  latter  in  the  deeper  tis- 
sues of  the  heart.  They  follow  the  course  of  the  coronary  vessels  :  those  of  the  right 
side  unite  into  a  trunk  at  the  root  of  the  aorta,  which,  ascending  across  the  arch  of 
that  vessel,  passes  backward  to  the  trachea,  ufion  which  it  ascends,  to  teniiinate  at 
the  root  of  the  neck  in  the  right  lymphatic  duct.  Those  of  the  left  side  unite  into 
a  single  vessel  at  the  base  of  the  heart,  which,  passing  along  the  pulmonary  artery 
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and  traversing  some  glands  at  the  root  of  the  aorta,  ascends  on  the  trachea  to  termi- 
nate in  the  thoracic  duct. 

The  thymic  lymphatics  arise  from  the  spinal  surface  of  the  thymus  gland  and 
terminate  on  each  side  in  the  internal  jugular  veins. 

The  thyroid  lymphatics  arise  from  either  lateral  lohe  of  this  organ ;  they  con- 
verge to  form  a  short  trunk,  which  terminates  on  the  right  side  in  the  right  lym- 
phatic duct,  on  the  left  side  in  the  thoracic  duct. 

The  lymphatics  of  the  oeeophagxis  form  a  plexus  around  that  tuhe,  traverse  the 
glands  in  the  posterior  mediastinum,  and,  after  communicating  with  the  pulmonary 
lymphatic  vessels  near  the  roots  of  the  lungs,  terminate  in  the  thoracic  duct. 


The  Nervous  System. 


THE  Nervous  System  in  composed — 1,  of  a  series  of  large  centrea  of  nerve-mat- 
tvr,  called,  collectively,  tlie  cerebrospinal  centre  or  axis  ;  2,  of  smaller  centres, 
tinned  ganglut;  3,  of  nerves^  connectea  either  with  the  cerebro-spinal  axis  or  the 
ganglia ;  and  4,  of  certain  modifications  of  the  peripheral  terminations  of  the  nerves 
fonnin<i  the  organs  of  the  external  sense?;. 

The  Cerebro-spinal  Centre  confiist;^  of  two  part?,  the  spinal  cord  and  the  enceph- 
aloD  :  the  latter  may  he  subdivided  into  the  cerebrum,  the  cerebellum,  the  pons 
Varolii,  and  the  medulla  oblongata. 

THE  SPINAL  CORD  AND  ITS  MEMBRANES. 

Diaaertion. — To  disKcot  the  oord  and  itfi  mcmhrano»  it  will  \\&  nweRfiary  tn  lay  opt»n  the  whole 
length  of  the  Hpinal  cannl.  For  this  purpose  the  muBoK^s  muint  Vnt  scparnt(*d  from  the  vortobral 
^roovoi4,  »a  OH  to  oxpo»e  ttit*  npinous  proces«eti  and  lamiiiw  of  the  vvrtvbne,  aud  the  Utter  iiiui<t 
XfQ  i4awii  through  on  ea»;h  M<ie,  close  to  the  roots  of  the  tranKverse  proct^nt^es,  from  the  third  or 
fourth  cervical  vcrtelira  above  to  the  Kocruro  below.  The  vertebral  arches  having  been  displaced 
by  means  of  a  chi**ol  and  the  M>parate  frap;tnent«  removed,  the  dura  muter  will  be  exposed,  cov- 
eri'd  by  a  plexuR  of  veinn  and  a  quantity  of  loose  areolar  ti^Rue,  often  infiltrated  with  Hcrous  fluid. 
The  arches  of  the  up|>er  vertehne  are  best  divided  by  weans  of  a  strong  pair  of  cutting  bone- 
forceps. 


Membranes  of  the  Cord. 

The  metnbranes  which  envelop  the  Rpinal  tjord  are  three  in  number.  The  moat 
external  \%  the  dura  mater,  a  ptreug  fibrotis  membrane  whieh  fonus  a  loose  sheath 
around  the  cord.  The  most  internal  is  the  pia  mater,  a  cellulo-vascular  membrane 
which  closely  invests  the  entire  surface  of  the  cord.  Between  the  two  is  the 
arachnoid  membrane,  an  intermediate  structure  which  envelops  the  cord  and 
is  c'onnecte<l  to  the  pia  uialer  by  slender  filaments  of  counective  tissue. 

The  Dura  Mater  of  the  cord,  continuous  with  that  which  invests  the  brain,  is  a 
loose  sheath  which  surroundi*  the  cord,  and  is  separated  from  the  bony  walls  of  the 
liual  canal  by  a  quantity  of  loosie  areolar  adipose  tissue  and  a  plexus  of  veins.     It 

attached  to  the  circumference  of  the  foramen  magnum  and  to  the  posterior  com- 
mon ligament  throughout  the  whole  length  of  the  »pinal  canal  by  fibrous  slips,  and 
extends  below  as  far  as  the  top  of  the  sacrum  ;  but  beyond  tliis  point  it  is  imper- 
vious, being  continued  in  the  form  of  a  slender  cord  to  the  back  of  the  coccyx, 
where  it  blends  with  the  periosteum.  This  sheath  is  much  larger  than  is  necessary 
for  its  contents,  and  its  size  is  greater  in  the  cervical  and  lumbar  regions  than  in  the 
dorsal.  Its  inner  surface  is  snuM)th,  covere<l  by  a  layer  of  polygonal  cells;  and  on 
each  siile  may  be  seen  the  double  0|>enings  which  transmit  the  two  roots  of  the  cor- 
rcsp<^nding  spinal  nerve,  the  fibrous  layer  of  the  dura  mater  being  continued  in  the 
form  of  a  tubular  prolongation  on  them  as  they  i^sue  from  these  apertures.  These 
prohmirations  of  the  tlura  mater  are  short  in  the  u[)p<'r  part  of  the  Hpine,  but  become 
gradually  longer  below,  forming  a  number  of  tube?  of  fibrous  membrane  which  enclose 
the  sacral  nerves  and  are  contained  in  the  spinal  canal. 

The  chief  peculiarities  of  the  dura  mater  of  the  cord,  as  compared  with  that 
investing  the  brain,  are  the  following: 

The  dura  mater  of  the  cord  is  not  adherent  to  the  bones  of  the  spinal  canal, 
which  have  an  independent  periost<?um. 

It  does  not  send  partitions  into  the  fissures  of  the  cord,  aa  in  the  brain. 

Its  fibrous  biuiinn?  do  not  separate  to  form  venous  sinuses,  as  in  the  brain. 

Structure. — The  dura  mater  consists  of  white  fibrous  and  elastic  tissue  arranged 
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in  bands  or  lamellse  which,  for  the  most  part,  are  parallel  with  one  another.     It  is 
sparingly  supplied  with  vessels,  and  some  few  nerves  have  been  traced  into  it. 

Tlte  Arachnoid  is  exposed  by  slitting  up  the  dura 
mater  ami  reflecting  that  membrane  to  either  side 
(Fig.  429).  It  is  a  thin,  delicate,  tubular  membrane 
whic'h  invests  the  surface  of  the  cord  and  is  ronnt'cte<l 
to  the  pia  mater  by  slender  fihinicnts  of  connective  tis- 
sue. Above  it  is  continuous  with  the  cerebral  arach- 
noid; on  either  side  it  is  continued  on  the  various 
nerves  so  n**  to  form  a  sheath  for  them  as  they  pass  out- 
ward to  the  intervertebral  foramina.  The  outer  surface 
of  the  arachnoi*!  is  in  contact  with  the  inner  surface  of 
the  dura  mater,  and  the  two  are  here  and  there  con- 
nectetl  together  by  isolated  connective-tissue  trabec- 
ulse,  especially  on  the  posterior  surface  of  the  cord. 
For  the  most  part,  however,  the  membranes  are  not 
connected  together,  and  the  interval  between  them  is 
named  the  subdural  spare.  The  inner  surface  of  tlie 
arachnoid  is  separated  from  the  pia  mater  by  a  con- 
siderable interval,  which  is  calle<i  tUe  sjfhnraehnm'demi 
«p€We.P^  This  space  is  largest  at  the  lower  part  of  the 
spinal  canal,  and  encloses  the  mass  of  nerves  which  form 
the  Cauda  ef|uinii.  It  contains  an  abundant  serous  secre- 
tion, the  cerfbrt»-»piiHtl  ^dv  at phah'rachidian~^  fluid,,  and 
usually  communicates  witli  the  general  ventricular  cavity 
of  the  brain  by  means  of  an  opening  in  the  pia  mater  at 
the  inferior  boundary  of  the  fourth  ventricle  {fifratiun 
of  Majendlf).     This  secretion  is  sufficient  in  amount  to 

e.xpand  the  arachnoid  membranes  .so  as  to  completely  fill  up  the  whole  of  the  space 
included  in  the  duni  mater.  The  subara**hnoidean  space  is  cros.«ed  at  the  back  part 
of  the  cord  by  numerous  fibrous  bands  which 
stretch  from  the  arachnoid  to  the  ]>ia  mater,  es- 
pecially in  the  cervical  region,  and  is  partially 
subdivided  by  a  longitudinal  membranous  parti- 
tion which  serves  to  connect  the  arachnoid  with 
the  pia  mater  op]>osite  the  posterior  median  h.s- 
sure.  This  partition  is  incomplete  and  cribriform 
in  structure,  consisting  of  bundles  of  white  fibrous 
tissue  interlacing  with  each  other.*  [These  spaces 
around  the  cord  are  really  lynipli-spnces.] 

Structure. — The  arachnoid  is  a  delicate  mem- 
bnnie  made  up  of  closely-arranged  parallel  bun- 
dles of  connective  tissue,  covered  on  the  outer  or  dural  surface  by  one  or  two  layers 
of  endothelial  cells.  The  inner  surface  is  also  covered  with  an  endothelium,  and 
gives  off  a  spongy  network  of  trabeculsE  of  fibrous  tissue,  the  surfaces  of  which  are 

*  [This  mixture  of  Latin  nnd  Greek  is  an  unforuinate  tmrbariBni  of  lanjtiioge.  like  "suMerraal  '• 
for  "  hvjHKJermic,"  but  \&  pndmlily  Ukj  firmly  intrt^nchetl  to  l»e  dittlixlged.  The  proper  Xerra  is 
*'  hyiKi-ararhnoidean."  1 

'  It  will  bo  noticed  that  this  description  of  the  arachnoid  varies  from  that  in  former  editionfi, 
which  (lewrilietl  this  raembnu»e  as  a  closetJ  sac^  one  layer  nf  whiuh,  the  vMKrml  in^tr,  enttbeathed  the 
cord,  and  the  other,  the  n'lrnial  fayrr,  whs  reflerlwl  over  the  inner  6nrf««*e  of  the  duni  riiiiicr.  The 
spare  between  the  two  layern  was  termed  the  "cnviCy  of  the  arachnoid,"  nnd  ctirrcsiponderl  to  the 
"subdural  "  spai-c  in  the  above  deM'ription.  Kolliker  waK  the  hrel  to  deny  that  the  inner  surface  of 
the  dura  muter  w:is  covereii  by  an  outer  luyer  nf  the  anu-hnoid  ;  he  states  that  nothing  i«  found  here 
except  epithelium,  no  trace  of  a  special  membrane  existins.  This  view  in  now  very  penerally 
adu)i(ed  by  aniiloiuistit,  and  appears  to  have  deiivc'd  additional  eontirmatitin  from  the  investipitions 
of  Retzius  and  Axel  Key,  who  stale  that  the  ruMne*'tion  which  was  formerly  descril^jed  a*  taking 
place  between  the  two  hiyersof  the  arachnoid  iis  they  were  prolonf^e*!  in  the  form  ofn  tubular  sheath 
over  the  nervrti  does  not  exist.  The  same  remark  applies  to  the  arachnoid  membrane  of  the  brain, 
which  ia  no  longer  regarded  as  a  cloeed  tuic.     iSee  v.  M'A.) 


The  spinal  r«nl  ami  Ita  Mem- 
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covered  with  endotheliuin  and  which  stretch  across  between  the  arachnoid  and  pift 
mater.     This  spungy  tissue  is  named  subarachnoid  tisttuc  (Retzius  and  Key). 

The  Pia  Mater  of  the  cord  is  exposed  on  the  removal  of  the  arachnoid 
(Fig.  429).  It  covers  the  entire  surface  of  the  cord,  to  which  it  is  very  intimately 
adherent,  forming  its  neurilemma,  and  sends  a  process  downward  into  its  anterior 
fissure,  and  another,  extremely  delicate,  into  the  posterior  fissure.  It  alpo  forms  a 
sheath  for  each  of  the  filaments  of  the  spinal  nerves,  and  invests  the  nerves  them- 
selves. A  longitudinal  fibrous  band  extends  along  the  middle  line  on  its  anterior 
surface,  called  b}'  Haller  the  lima  splendent ;  and  a  somewhat  similar  hand,  the 
ligamentum  dtntieulatitw,  is  situated  on  each  side.  At  the  {»oint  where  the  cord 
terminates  the  pia  mater  becomes  contnictcd,  ami  is  continn(Ml  {iown  as  a  long,  slen- 
der filament  {filum  tenniiiah)^  which  descends  throujih  the  centre  of  the  mass  of 
nerves  forming  the  cauda  equina,  and  is  blended  with  the  impervious  sheath  of 
dura  mater  on  a  level  with  the  top  of  the  sacral  canal.  It  assists  in  maintaining 
the  cord  in  its  position  during  the  movements  of  the  trunk,  and  is  from  this  cir- 
cumstance called  the  centi'al  ligament  of  the  spinal  cord.  It  contains  a  little  gray 
nervous  substance  which  may  be  traced  for  some  distance  into  its  upper  part,  and  is 
accompanied  by  a  small  artery  and  vein. 

Structure. — The  pia  mater  of  the  cord  is  less  vascular  in  structure,  but 
thicker  and  denser  than  the  pia  mater  of  the  brain,  with  wliich  it  is  continuous. 
It  is  comi>osed  of  bundles  of  connective-tissue  fibres  arranged  for  the  most  part 
longitudinnlly.  It  is  usually  described  as  consisting  of  two  layere,  between  which 
are  a  number  of  lymphatic  spaces,  which  communicate  with  the  subarachnoid  space 
and  in  which  the  vessels  rumiiy.  It  is  also  supplied  with  nerves,  which  are  derived 
from  the  sympathetic  and  from  the  posterior  roots  of  tlie  spiiml  nerves.  At  the 
upper  par!  of  the  cord  the  pia  mater  presents  a  grayish,  mottled  tint,  wliich  is 
owin^;  to  yellow  or  brown  pigment-cells  scattered  among  the  elastic  fibres. 

The  Li;fame)ifuni  DentU'ulatum  (Fig.  429)  is  a  narrow  fibrous  band  situated  on 
each  side  of  the  spinal  cord  throughout  itvs  entire  length,  and  separating  the  ante- 
rior from  the  ])Osterior  roots  of  the  spinal  nerves,  having  received  its  name  from 
the  serrated  ap]>earance  which  it  present**.  Its  inner  bi>rder  is  continuous  with  the 
pia  mater  at  the  side  of  the  cord.  Its  outer  border  presents  a  series  of  triangular, 
dentated  serrations,  the  points  of  which  are  fixed  at  intervals  to  the  dura  mater. 
These  serrations  are  about  twenty  in  number  on  each  side,  the  first  being  attacbe<i 
to  the  dura  mater.  op|)osite  the  margin  of  the  foramen  magnum,  between  the  ver- 
tebral arterj'  and  the  hypoglossal  nerve,  and  the  last  near  the  lower  end  of  the  cord. 
1\&  use  is  to  support  the  cord  in  the  lluid  by  which  it  is  surrounded. 


The  Spinal  Cord. 

The  Spinal  Cord  (medulla  sfmialis)  is  the  cylindrical  elongated  part  of  the 
cerebro-spinal  axis  which  is  contained  in  the  vertebral  canal.  Its  length  is  usually 
about  seventeen  or  eighteen  inches,  and  its  weight,  when  divested  of  it«  membranes 
and  nerves,  about  one  ounce  and  a  half,  its  proportion  to  the  encephalon  being 
about  1  to  33.  It  does  not  nearly  fill  the  canal  in  which  it  is  contained,  its 
investing  membranes  being  seimmted  from  the  surrounding  walls  by  areolar  tissue 
and  a  plexus  of  veins.  It  occupies,  in  the  a^lult,  the  upper  two-thirds  of  the  ver- 
tebral canal,  extending  from  the  upper  border  of  the  atlas  to  the  lower  border  of 
the  body  of  the  first  lurabnr  vertebra,  where  it  terminates  in  a  slender  filament  of 
gray  substance,  which  is  CA)ntinucd  for  some  distance  into  the  filum  ttrrrmtalc.  Id 
the  foetus,  before  the  third  month,  it  extends  to  the  bottom  of  the  sacral  canal,  but 
after  this  period  it  gradually  recedes  from  below,  as  tiie  growth  of  the  bones  com- 
posing the  canal  is  more  rapid  in  proportion  than  that  of  the  cord,  bo  that  in  tho 
child  at  birth  the  cord  extends  as  far  as  the  third  lumbar  vertebra.  Its  position 
varies  also  according  to  the  degree  of  curvature  of  the  spinal  column,  being  raised 
somewhat  in  fiexion  of  the  spine.  On  examining  its  surface  it  presents  a  differ- 
ence in  its  diameter  in  different  parts,  being  markeil  by  two  enlargements,  an 
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npper  or  cervical  and  a  lower  or  lumbar.  The  cervical  enlargement,  which  is  the 
larger,  extends  from  about  the  third  cervical  to  the  first  or  second  dorsal  vertebra: 
its  greatest  diameter  is  in  the  tmn^verse  dire<?tion,  and  it  corresponds  with  tlie 
origin  of  the  nerves  which  supply  the  upper  extremities.  The  lower  or  lumbar 
enlargement  is  situated  opposite  the  last  two  or  thret;  ilorsal  vertebrae,  it*  greatest 
diameter  being  from  before  backward.  It  corret^jwutls  with  the  origin  of  ihe 
nerves  which  supply  the  lower  extremities.  In  form  the  spinal  cord  is  a  flattened 
cylinder.  It  presents  on  itJs  anterior  surface,  along  the  middle  line,  a  longitudinal 
fissure,  the  anterior  median  fissure ;  and  on  it«  posterior  surface  another  fissure, 
which  also  extentU  along  the  entire  length  of  the  cord,  the  poaUrior  nwduin  fjgnurr. 
These  fissures  serve  to  ilivide  the  cord  into  two  symmetric-al  halves,  which  are 
united  in  the  middle  line,  throughout  their  entire  length,  by  a  tran3veJ*sc  band 
of  nervous  substance,   the  nommutsure. 

The  Anterior  Median  Fissure  is  wider  but  of  loss  tlepth  than  the  posterior, 
extending  into  the  cord  for  about  one-thinl  of  its  thickness,  and  is  deepi'st  ul  the 
lower  part  of  the  cord.  It  contains  a  prolongation  from  the  pia  mater,  and  its 
floor  is  formed  by  the  anterior  white  eonnnis»urt\  which 
ifl  perforated  by  numerous  blood-vessels  passing  to  the 
centre  of  the  cord. 

The  Posterior  Median  Fissure  is  imt  an  actual 
fissure,  B&  the  space  between  the  latend  halves  of  the 
posterior  part  of  the  cord  is  fille<l  up  by  cx>nnective  tis- 
sue and  numerous  blood-vessels,  so  that  no  actual  hia- 
tus exists,  and  there  is  consequently  uo  prolongation  of 
the  pia  mater  into  it.  It  extcntb  into  the  cord  to  about 
one  half  it«  depth,  aud  its  flt>or  is  forme<]  by  the  pos- 
terior ffraif  eommis9ure. 

Lateral  Fissures. — On  either  side  of  the  anterior 
median  fissure  a  linear  series  of  foramina  may  be  ob- 
served, indicating  the  point-s  where  the  anterior  ri>ot»s 
of  the  spinal  nerves  emerge  from  the  conl.  This  is 
called  by  some  auiitomists  the  antero-lateral  fijtBure  of  the  cord,  although  no  actual 
fissure  exists  in  this  situation.  And  on  either  side  of  the  posterior  median  fissnre, 
along  the  line  of  attachment  of  the  posterior  roots  of  the  nerves,  a  delicate  fi.ssure 
may  be  seen  leading  down  to  the  gray  matter,  which  approaches  the  surface  in  this 
situation  ;  this  is  calletl  the  postcro-httvral  Jistfure  of  the  spinal  citrd.  Un  the  pos- 
terior surface  of  the  spinal  cord,  on  either  side  of  the  posterior  median  fissure,  is  a 
slight  longitudinal  furrow  marking  off  two  slender  tracts,  the />o«^<T/or  mefiifm  vol- 
umntt.  These  are  most  distinct  in  the  cervical  region,  hut  are  stated  by  Foville  to 
exist  throughout  the  whole  length  of  the  cord. 

Columns  of  the  Cord. — The  fissures  divide  each  half  of  the  spinal  cord  into 
four  columns :  an  anterior  column,  a  lateral  column,  a  posterior  column,  and  a  pos- 
terior median  column. 

The  anterior  column  includes  all  the  portion  of  the  cord  between  the  anterior 
median  fissure  and  the  antero-lateral  fissure  from  which  the  anterior  roots  of 
the  nerves  arise.  It  is  continuous  with  the  anterior  pyramid  of  the  medidla 
oblongata. 

The  lateral  column^  the  largest  segment  of  the  cord,  includes  all  the  portion 
between  the  antero-  and  postero-lateral  fissures.  It  is  continuous  with  the  lateral 
column  of  the  medulla.  By  some  anatomists  the  anterior  snd  lateral  columns  are 
includeii  together  under  the  name  of  the  antero-lateral  column,  which  forms  rather 
more  than  two-thirds  of  the  entire  circumference  of  the  cord. 

The  posterior  column  is  situated  between  the  posterior  median  and  postero-lateral 
fissures.     It  is  continuous  with  the  restifonu  body  of  the  medulla. 

The  posti^rior  median  eolnmn  is  that  narrow  segment  of  the  cord  which  is  seen 
on  each  side  of  the  posterior  median  fissure,  usually  included  with  the  preceding  &» 
the  posterior  column. 
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Structure  of  the  Cord. — If  a  transverse  section  of  the  spinal  coni  be  made,  it 
will  be  seen  to  coui^ist  of  white  and  gray  nervous  substance.  The  white  matter  is 
situated  externally,  and  constitutes  the  greater  part.  The  gray  substance  occupies 
the  centre,  and  is  so  -arranged  as  to  present  on  the  surface  of 
Fio.  432.  the  section  two  crescentic  masses  placed  one  in  each  lateral  half 

of  the  cord,  united  together  by  a  transverse  band  of  gray  mat- 
ter, the  (/rtii/  commiHRure.      Each  crescentic  mass  has  an   ante- 

rior  and  posterior  horn.     The  fKK*terior  horn  is  long  and  nar- 

Om^tUc iiidiiu<if  cenneat  TOW,  ftnd  approaches  the  surface  of  the  postero-lateral  fissure, 
near  which  it  presents  a  slight  enlargement,  the  caput  eormi  i 
from  this  it  tapers  to  fonn  the  apex  rtirttu^  which  at  the  surface 
of  the  cord  becomes  continuous  with  tlie  fibres  of  the  posterior 
roots  of  the  spinal  nerves.  Tlie  anterior  horn  is  short  and 
thick,  and  does  not  quite  reach  the  surface,  but  extends 
toward  the  point  of  attacliment  of  the  anterior  roots  of  the 
nerves.  Its  margin  presents  a  dentate  or  stellate  appearance. 
Owing  to  the  projections  toward  the  surfivce  of  the  anterior  and 
posterior  horns  of  the  gray  matter,  each  half  of  the  cord  is 
dividfd,  more  or  less  completely,  into  three  coliumis.  anterior, 
middle,  and  jwsterior,  the  anterior  find  nrnidlt*  being  joined  to 
form  the  antero-lateral  column,  as  the  anterior  horn  does  not 
quite  reach  the  surface. 
The  ^rai/  commtesHr*\  which  connects  the  two  crescentic  mosses  of  gray  matter, 
is  separated  from  the  bottom  of  the  anterior  mefban  fissure  by  the  anterior  white 
commissure.  It  consists  of  tmnsverse  fibres,  with  a  considerable  quantity  of  neu- 
roglia between  them.  The  fibres  when  th**y  reach  the  lateral  crescents  diverge: 
some  pass  backwanl  to  the  posterior  roots,  others  spread  out,  at  various  angles,  into 
the  cervix  comu.  The  anterior  [white]  I'tanttn'stture  is  formed  of  fibres  which  pass 
horizontally  between  the  gray  matter  of  the  anterior  horn  of  one  side  and  the  ante- 
rior white  column  of  the  op}>o8ite  side. 

Running  thmiigli  the  gray  commissure  of  the  whole  Irngth  of  the  cord  is  a  min- 
ute canal  which  is  barely  visible  to  the  naked  eye  in  the  human  cord,  but  is  pro- 
j>oriionaiely  larger  in  some  of  the  lower  Vertebrata.  It  is  called  the  ctntral  eanal 
(Fig.  488)  and  opens  above  into  the  fourth  ventricle,  and  tenninates  below  in  a 
somewhat  dilate*!  extremity.  [This  '^central  canal  "  is  the  spinal  analogue  of  the 
cerebral  ventricles,  and  might  well  be  called  the  "sixth  ventricle"  or  the  "ventri- 
cle of  the  cord.'*] 

The  mode  of^arrangement  of  the  gray  matter,  and  its  amount  in  proi>ortion  to 
the  white,  vary  in  different  parts  of  the  cord.  Thus,  the  posterior  horns  are  long 
and  narrow  in  the  cervical  region,  short  and  narrower  in  the  dorsal,  short  but  wider 
in  the  lumbar  region.  In  (he  cervical  region  the  crescentic  |)ortionsare  small,  and 
the  white  matter  more  abundant  than  in  any  other  region  of  the  cord.  In  the  dor- 
sal region  the  gi*ay  matter  is  least  developed,  the  white  matter  being  also  small  in 
quantity.  In  the  lumbar  region  the  gray  matter  is  more  abuntlani  than  in  any 
other  region  of  the  cord.  Toward  the  lower  end  of  the  cord  the  white  matter  graa- 
ually  ceases.  The  crescentic  jM)rtions  of  the  gray  matter  soon  blend  into  a  single 
mass  which  forms  the  only  constituent  of  the  extreme  point  of  the  cord. 

Minute  Anatomy  of  tiie  Cord. — The  cor<l  consists  of  an  outer  part,  composed 

of  medtillated  nerve-fibres,  which  is  the  tvlnte  Huhntance^  and  of  a  central  part,  the 

Ifrajf  mnttrr^  both  supported  in  a  peculiar  kind  of  connective  tissue  called  vnn'otjfia. 

The  neuroglia  consists  of  a  hoiiiocroneous  tnins|»arent  matrix  of  a  network  of  very 

delicate  fibrilhe,  anrl  of  small  stellate  or  branched  cells,  the  neuroglia-cells. 

In  addition  to  forming  a  ground  substance,  in  which  the  nerve-fibr^,  nerve-cells, 
and  blood-vessels  are  imbedded,  a  considerable  accumulation  takes  place  in  three 
situations:  1,  on  the  surface  of  the  cord,  beneath  the  pia  nuiter  :  2.  around  the 
central  canal :  and  3.  in  the  posterior  part  of  the  posterior  horn,  foiiiiing  the  sub- 
stantia cinerea  gelatinosa. 
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The  w^hite  substance  of  the  cord  consists  of  mediillftted  nerve-fibres,  with  blood- 
vessels and  neuroglia.  On  trunsverse  section  of  the  white  substance  of  llie  cord  a 
very  striking  object  is  presented.  It  is  seen  to  be  studded  oil  over  with  uiimite  dots, 
surrounded  by  a  white  area,  aud  this  again  by  a  dark  circle  (Fig.'4^H).  This  is  due 
TO  the  longituilinal  niedullated  fibres  seen  on  section.  The  dot  is  the  axis-cylinder, 
rhe  white  area  th«  substance  of  Schwann,  and  the  tlark  circle  the  tubular  membrane 
of  the  fibres,  which  seems  to  consist  of  several  laminie.     Externally,  the  neuroglia 

Fio.  433. 
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The  central  canal  In  «ei.*n  In  the  gray  mAtt«r. 

is  seen  to  form  a  delicate  connective  sheath  around  the  outer  surface  of  the  cord  imme- 
diately beneath  the  pia  mater,  from  which  numerous  septa  pa»ss  in  to  separate  the 
respective  bundles  of  fibres  and  extend  between  the  indivi'bial  nerve-fibres,  acting 
as  a  supporting  metlium  in  which  they  are  imbedded.  Tlius  it  will  be  seen  that  the 
greater  bulk  of  the  white  matter  of  the  cord  is  made  up  of  longitudinal  mcdullateil 
fibres,  which  arc  urmnged  in  groups  forming  the  anterior,  lateral,  aud  posterior 
cohimns. 

There  are^  however,  also  obli(|UC  and  transverse  fibres  in  tlie  white  substance. 
These  are  principally  found  (1)  at  the  bottom  of  the  anterior  meilian  fissure,  form- 
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itig  the  anterior  commissure,  the  fibres  passing  from  the  gray  matter  of  the  anterior 
honi  on  one  side  to  the  white  matter  of  the  niiterior  coliinin  of  the  opfnisite  side; 
(2)  hori£outul  or  oblique  fibres  |)a8sing  from  the  rootti  of  the  nerves  into  the  gray 
matter;  and  (-3)  fibres  leaving  the  gray  matter  and  pursuing  a  longer  or  shorter 
horizontal  course  between  the  bundle.-*  of  longitudinni  fibre>i  with  which  many  of 
tliem  are  continuous. 

The  primary  »*'pta  sent  into  the  snbstjince  of  the  eord  from  the  neuroglia  on  the 
surface  are  accompanied  by  prolongations  of  the  pia  mater,  and  pass  in  ii  radiating 
manner  into  the  white  substance  and  divide  it  up  into  a  number  of  smaller  portions 
or  f'oUimnM,  which  can  be  traced  upwiinl  and  are  continuous  with  different  columns 
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uf  the  medulla  oblongata.  Thus,  on  either  side  of  the  anterior  median  fissure  a 
portion  of  the  anterior  coluitin  is  divided  off  as  the  direvt  j^framidal  fnHciculuH, 
which  can  be  traced  upward  in  continuity  with  the  uon -decussating  fibrt«  of  the 
pynimidal  column  of  the  medulla.  The  remainder  t»f  the  anterior  column  of  tlie 
cord  forms  the  fundainental  fftmriruiuft,  which  is  continued  into  the  deeper  part  of 
the  me<iulla.  The  latenvl  column  of  the  cord  is  divided  into  four  ti*act«i,  the  ante- 
rior division  of  whicli  is  called  the  anterior  rndunthir  zone,  the  peripheml  portion 
of  the  posterior  part  the  cervbeUar  column,  and  the  internal  part,  next  the  gray 
substance,  is  termed  the  mixed  hiteral  column,  whilst  an  intermeiliate  portion, 
between  these  last  two,  is  the  fasciculus  of  Tiirck.  or  the  crossetl  portion  of  the 
pyramidal  fasciculus,  its  fibres  when  traced  upward  fonning  the  de<.*ussafing  portion 
of  the  antenor  pyramidal  tract  of  the  me<lulla  oblongata.  The  other  three  |>ortions 
of  the  lateral  column  can  be  traced  into  the  Ifitrrnf  tniff  <»f  the  medulla,  the  periph- 
eral fibres,  or  tlK»se  fonning  the  cerebellar  cohnnn.  passing  through  it  to  the  cere- 
bellum. 

The  posterior  column  of  the  cord  is  divided  into  two:  the  portinn  which  lies 
next  the  posterior  median  fissure  is  called  the  column  of  (rolU  and  if  trace<l  upwimi 
is  found  to  be  continuous  with  the  fasciculu^t  gracilis  of  the  medulla.  The  reniiuD- 
der  of  the  f>0!#teri(ir  crdumn  is  chIKmI  the  rtinrafc  faftcicufum  or  Rurdach's  column, 
and  is  prolonged  into  the  medulla  under  the  same  nnmo. 

The  gi*ay  substance  of  the  cord  occupies  its  central  part  in  the  shape  of  two 
erescentic  horns  joined  together  by  a  commissure.  Each  of  these  creseentB  Iibs 
an  anterior  and  a  pastcrior  cornii. 

The  posterior  horn  consists  of  two  parts — the  caput  eor^iu^  or  expande*!  extrem- 
itj  of  the  horn  (Fig.  VM\).  roiin<l  which  is  n  lighter  space  or  lamina  of  gelatinous 
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subHUince:  and  the  cervix  cornu^  or  narrower  p<»i*tiou,  which  connect*  if  with  the 
rest  of  the  gray  substance. 

The  gelatinous  substance  i^^  a  peculiar  a<;cumulalion  of  neuroglia  (Klein),  and 
hits  been  named  by  Rolando  the  ttuhstantia  chmrva  gelatinona. 

The  tintcrior  horn  of  the  gray  Huhstance  in  the  cervical  and  lumbar  swellings, 
wiiere  it  gives  origin  t<»  the  nerves  of  the  extremities,  is  much  larger  than  in 
any  other  region,  ami  contains  aeveral  distinct  grou])S  of  large  and  variouBly 
5hape<l  cells. 

The  gray  commisHuro  is  situated  behind  the  white  commieaure.  which  t^eparatea 
it  from  the  bottom  of  the  anterior  median  fissure.  In  it  is  a  central  canal  Utun] 
bv  epithelium,  around  which  is  a  layer  of  neuroglia  of  considerable  ihiclcness,  the 
central  arau  ntu^lcuj*  of  Kolliker.     ^he  grav  substance  of  the  cord  uoosistji  of — 1, 


gray 
Fio.  436. 


TniiiKverse  Secilon  of  the  tiray  !^uti»idnce  of  thv  Spinal  Cord,  throui^b  the  lulddle  of  tbi*  luratmr  eiilBnreinrnt. 
On  thr  lefl  sMe  fif  Iht*  figure  Kroiins  of  liir»e  rell"-  are  Jtt-en ;  mi  the  rialii  nltle  the  omrsv  'if  the  fibre*  U 
^hoMTD  wUhmtt  the  ccll^^  MnAgi'tlrifU  i:i  dlami'Icr!! — J.  I^  CUrkt'  drl  i. 

nerve-fibres  of  variable  but  smaller  average  diameter  th»u»  those  of  the  t-olumus; 
2,  nerve-cells  (»f  various  sha[»es  and  sizes,  with  from  two  to  eight  piinresses;  3, 
blood-vessels  and  connective  tissue. 

The  nt^rtff'fihrftt  of  the  gray  matter  are  for  the  mi>st  part  tromposed  of  a  minut« 
and  dense  network  of  minute  fibrils,  which  is  termed  "  Gerlacb's  nerve-network," 
intermingled  with  nerves  of  a  larger  size.  This  network  is  continuous  with  the 
meduUat^d  fibres  of  the  posterior  nerve-roots  on  the  one  hand  (Deiters),  and  with 
the  branched  processes  of  the  ganglion -eel  Is  on  the  other  (Gerlach),  so  that  the 
Cflls  are  connected  with  the  fibres  only  indirectly  through  the  nerve-network.  The 
arrangement  of  the  fibres  in  the  anterior  horn  of  the  gray  matter  appears  to  be 
somewhat  different:  here  the  nerve-fibres  of  the  anterior  root  are  directly  con- 
tinuous with  some  of  the  processes  of  the  ganglion-cells,  others  of  tlu-  processes 
communicating  with  Gerlach's  nerve-network. 

The  nen^f-nelh  of  the  gray  matter  are  of  two  kinds — large  branched  nerve-vesi- 
cles which  are  collecteil  into  groups,  and  small  round  cells  which  resemble  free  nuclei 
and  are  found  scattered  throughout  the  whole  of  the  gray  matter. 

In  the  anterior  lu)rn  there  arc  two  or  three  groupn  of  nerve-vesicles — one  at  the 
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outer  part  of  the  comu,  and  one*  sometimes  two,  io  the  anterior  portion  (Fig.  486). 
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In  the  posterior  horn,  occupying  the  whole  inner  half  of  the  cervix,  is  b  grcmp  of 
nerve-cells,  called  the  posterior  vesicular  eolumn  of  Clarke  [Fip.  38"».  p.  .")47]. 

At   the  junction  of  the  nnlerior  and 
Fi«.  439.  posterior  cornu,  in  the  onter  portion   of 

the  gray  uiiittcr,  is  a  third  ^roup  of  cells, 
the  tractitis  intirnttdio'litteralis.  In  the 
cervicul  rt^^fion  of  the  cord  iIichc  cell*  ex- 
tend in  anxm^rst  the  fibifn  of  the  white 
matter  of  the  lateral  colnnin.  [»^ee  Fig. 
385,  p.  547.  for  the  Iwutiuu  of  the  gnxips 
of  cells  in  the  cord.  n»  well  as  the  arterial 
supply  of  the  cord.l 

Origin  of  the  Spinal  Nerttes  in  the 
Cord. — The  postrrior  roots  are  larger 
than  the  anterior,  but  their  conipnnent 
filaments  are  finer  and  in^'re  delicate. 
They  are  attache<l  to  the  cord  at  the 
junction  of  the  lateral  and  posterior  eot- 
umtiH.  and  at  4>nce  enter  the  [»osterior  horn 
of  gray  matter,  either  directly  through  the 
Siuhslantia  g<'latinosa. or  indirectly  hy|>M.*s- 
ing  through  the  posterior  column  and  en- 
tering the  gray  substance  in  front  id'  the 
caput  oornu.  The  fiirmer  pa><s  upwanl  and 
downwanl  and  become  continuous  with  (ierlach's  nerve-network,  some  of  the  fibn-s 
extending  across  the  comml^Aure  to  the  op|K>site  side  of  the  cord,  others  reaching 
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the  anterior  column  on  the  same  side.  The  latter  fibres  enter  the  posterior  vesicu- 
lar column,  and  some,  passing  through  it,  run  longitudinallv  in  the  posterior  column 
(Figs.  436,  437). 

The  ajttt'.rwr  root*  are  attached  e.xelusively  to  tlie  anterior  eohimn,  or  rather 
to  the  liuterior  part  of  the  %ntero-lateral  columns,  for  there  is  no  antero-lateral 
fUsure  dividing  the  anterior  from  the  lateral  column.  Within  the  jjray  substance 
the  fibrils  cross  each  other,  and  diverge  in  all  directions  like  the  expanded  hairs  of 
a  brush  (Figs.  436,  437),  some  of  tiiem  running  more  or  less  longitudinally  upward 
and  do\v?iward,  and  others  decussating  with  those  of  the  oppijsite  side  ibrough  the 
anterior  comuiisisure  in  fri^nt  of  the  central  canal. 

All  the  fibres  of  both  roots  of  the  nerves  proceed  through  the  white  colnmns  into 
the  gray  substance,  with  perhaps  the  exception  of  some  which  appear  to  run  longi- 
tudinally in  jthe  posterior  columns;  but  whether  these  latter  fibres  of  the  posterior 
roots  ultimately  enter  the  gray  substance  of  the  cord  after  a  very  oblique  course, 
or  whether  they  proceed  upward  to  the  brain,   is  uncertain. 

The  rintral  canal  of  the  spinal  rord  (Fig.  439)  is  line<:l  by  a  layer  of  columnar 
ciliatcfl  epithelium  :  external  to  this  is  a  considerahlo  accumulation  of  neuroglia, 
forming  a  cylindrical  mass  which  is  called  the  eentraf  ijray  nm'tfUH  of  Kolliker. 


THE    [ENCEPHALON   OR]    BRAIN   AND    ITS   MEMBRANES. 

Difniertirm, — To  (.'xumiiic  the  brain  with  it»  inomhraiiet)  tlie  ekutl-cup  must  Ik>  rvuiovwl.  In 
ortler  to  effect  this,  saw  through  the  external  table,  the  section  comnn-ncinfi;  in  IVunt  uUmt  an 
inch  above  thi-  niarpn  of  the  orbit,  and  ext^ndiii^  l^ihind  to  a  level  with  lb*>  occipital  pn>tiitier- 
ance.  Thi'ii  brt>ak  the  intf  rniil  tahlo  with  tho  Mno]  and  hiuiimer,  to  avntd  injuring  the  invest* 
inp  membnine-i  or  bruin  ;  looHcn  and  forcibly  detach  tht.'  BkuH-cap,  whon  the  dura  inat<*r  will  I* 
exjKjKed.  The  a<ihei«ioa  between  the  bont;  and  iho  dura  mater  is  vory  iuiiiuate.  und  nnioh  tuore 
tut  ill  the  youNL;  suhjeot  than  in  the  adult. 

The  membranes  of  the  brain  are — the  dura  mater,  aruchuoid  membrane,  and  pia 
mat«r. 

Dura  Mater. 

The  Dui*a  Mater  is  a  thick  and  dense  inehiscic  fibi*ou9  membrane  which  lines  the 
interior  of  the  skull.  Its  outer  surface  is  rough  and  fibrillated,  and  adheres  closely 
to  the  inner  surface  of  the  bones,  forming  their  internal  periosteum^  this  adhesion 
bcinrr  more  intimate  opposite  the  sutures  and  at  the  biise  of  the  skull ;  at  the  mar- 
gin of  the  foramen  magnum  it  becomes  continuous  with  the  dura  mater  lining  the 
spinal  canuU  Its  inner  surface  is  smooth  and  lined  by  a  layer  of  endothelial  cells. 
It  sends  numerous  processes  inward,  into  the  cavity  of  the  skull,  for  the  support 
and  prote<!tion  of  the  different  part.s  of  the  brain,  and  is  pmlonge*]  to  the  outer  sur- 
face of  the  skull  through  the  various  foramina  which  exist  at  the  base,  and  thus 
become  continuous  with  the  pericranium;  itj*  fibrous  layer  forms  sheaths  for  the 
nerves  which  pass  through  these  apeitures.  At  the  ba(»e  of  the  skull  it  stands  a 
fibrous  prolongation  into  the  foramen  caecum  ;  it  line^i  the  olfactory  groove,  and 
sends  a  series  of  tubular  prolongations  round  the  filaments  of  the  olfacior\'  nerves 
as  they  pass  through  the  cribriform  plate  ami  also  through  the  nasal  slit;  a  pi^o- 
jongation  is  also  continued  through  the  sphenoidal  fissure  into  the  orbit,  and  another 
is  continued  into  the  same  cavity  through  the  optic  foramen,  fonning  u  sheath  for  the 
optic  nerve,  whicb  is  continued  as  far  as  the  eyeball.  In  the  posterior  fossa  it  sends 
a  process  down  the  internal  auditory  meatus,  ensheathing  the  facial  and  auditory 
nerve;  another  through  the  jugular  foramen,  forming  a  sheath  for  the  structures 
which  pass  through  this  opening;  an<l  a  third  through  the  anterior  c<>ndyloid  fora- 
men. Around  the  foramen  magnum  it  is  closely  adherent  to  the  bone,  and  is  con- 
tinuous with  the  dura  mater  lining  the  spinal  canal.  In  certain  situations  in  the 
skull  nlready  mentiontHl  (p.  (ill*)  the  fibrous  layers  of  this  membnine  separate  to 
form  sinuses  for  the  [massage  of  venous  blo^xL  t'pon  tlie  upper  surface  of  the  dura 
mater,  in  the  situation  of  the  longitudinal  sinus,  may  be  seen  numerous  small 
whitish  bodies,  the  glandxdce  Pacchioni. 
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Structure. — The  diira  mater  cwnHiste  nf  white  fihrous  ami  pliwtir  tuviueH 
arningt'fl  iit  flattened  himina^  whkiL  are  divisible  inU)  two  lajem,  the  fibres  of  the 
two  layers  iiiter-^ecting  each  other  obliquely.  A  layer  of  nucleated  endothelial 
|ilate!«  siiuilrtr  to  those  found  on  serous  membranes  lines  its  inner  surface:  these 
were  formerly  regarded  as  belonging  to  the  arachn^Md  tncnibnine. 

Its  ar(t*rif8  are  very  numerous,  but  are  cliielly  distributeil  to  the  bones.  Those 
found  iti  tbt'  anterior  fossa  are  the  anterior  meningeal  branches  of  (he  anterior  and 
posterior  ethmoidal  and  internal  carotid.  In  the  middle  fosj4a  are  the  middle  and 
small  meningeal  bmnches  of  the  internal  maxillary,  and  a  branch  from  the  ascend- 
ing pharyngeal  which  enters  the  skull  through  the  foramen  lacorutn  medium  baaie 
enuiii.  In  the  posterior  fossa  are  the  meningeal  branch  of  the  occipital,  which 
enters  the  skull  through  the  jugular  foramen;  the  posterior  nuMiingcal.  from  the 
vertebral ;  and  occasionally  meningeal  branches  from  the  ascending  pharyngeal, 
which  enter  the  sktill,  one  at  the  jugular  foramen,  the  other  at  the  anterior  con- 
dyloid foramen. 

The  vvinn  which  return  the  blood  from  the  dura  mater  and  partly  from  the 
bones  anastomose  with  the  diploic  veins.  These  vessels  terminate  in  the  vari<»us 
sinuses,  with  the  exception  of  two  which  accompany  the  middle  meningeal  artery 
and  pass  out  of  the  skull  at  the  foramen  spinosum  to  join  the  internal  maxillary 
vein. 

The  nerves  of  the  dura  mater  are — the  recurrent  bmnch  of  the  fourth  and  fila.- 
nients  from  the  Ga^^serian  ganglion,  from  the  ophthalmic  and  bypoglosnal  nervea, 
and  from  the  sympathetic. 

The  sivcalleil  glandula?  Paccbioni  are  numerttus  small  whitish  granulations, 
nsujilly  collected  into  clusters  of  variable  size,  which  are  found  in  the  following 
situations:  1,  upon  the  outer  surface  of  the  dura  mater,  in  the  vicinity  of  the 
su|»enor  longitudinal  sinus,  being  received  int<j  little  depressions  on  the  inner  sur- 
fiice  of  the  calvarium  ;  2,  on  the  inner  surface  of  the  dura  mater;  3,  in  the  supe- 
rior longitudinal  sinus;  4,  on  the  pia  mater  near  the  margin  of  the  hemispheres. 

These  bodies  are  not  glandular  in  stnu-ture.  but  simply  enlarged  nonnal  villi  of 
the  arachnoid.  In  their  gn)Wtli  they  |>erfonite  the  dura  mater,  and  are  thus  ffiund 
on  its  outer  surface,  and  when  of  large  size  they  cause  absorption  of  the  bone  and 
come  to  be  lodged  in  pits  or  depressions  on  the  inner  table  of  the  skull.  The  man- 
ner in  which  they  perforate  the  dura  mater  is  a^  follows:  At  an  early  period  of 
their  growth  they  project  through  minute  holes  in  the  inner  layer  of  the  dura 
mater,  which  0}>en  into  large  venous  spaces,  situated  in  the  tissue;*  of  the  mem- 
brane, on  either  side  of  the  lonffitudiiml  sinus  and  communicatinii  with  it.  In 
tbeir  onward  growth  the  villi  push  the  outer  layer  of  the  dura  maler  before  them, 
luid  this  forms  over  them  a  delicate  membranous  .sheath.  In  .stnicture  they  consist 
of  trabecule  of  connective  tissue  covered  over  by  a  layer  of  epithelium.  The 
spongy  tissue  of  which  they  are  compose<l  is  continuous  with  the  trabecular  tissue 
of  the  subarachnoi*!  space. 

These  bodies  are  not  found  in  infancy,  and  very  rarely  iinhl  the  third  year.  They 
are  usually  found  after  the  seventh  year,  and  from  this  [icriod  they  increase  in  num- 
ber as  age  a^lvanccs.      Occasionally  they  are  wanting. 

Processes  of  the  Dura  Mater. — The  processes  of  the  dura  mater  sent  inward 
into  the  cavity  of  the  skull  are  three  in  number — the  falx  cerebri,  the  tentorium 
c-erebcUi.  and  the  falx  cerebelli. 

The  fnJx  cerebri,  so  named  from  its  sickle-like  forrn^  is  a  strong  arched  proce«*8 
of  the  dura  mater  which  descends  vertically  in  the  longitudinal  fissure  between  the 
two  hemispheres  of  the  brain.  It  is  narrow  in  front,  where  it  is  attached  to  the 
crista  galli  of  the  ethmoid  bone,  and  broad  behind,  where  it  is  connecte<l  with  the 
upper  surface  of  the  tentorium.  Its  upper  margii»  is  convex,  and  attached  to  the 
inner  surface  of  the  skull  as  far  back  as  the  internal  occipital  protuberance.  In  this 
situation  it  is  broail,  and  contains  the  superior  longitudinal  sinus.  It«  lower  margin 
is  free,  concave,  and  presents  a  sharp  curved  edge,  nhicb  contains  the  inferior  longi- 
tudinal sinus. 
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The  tentorium  cerebeili  is  an  arched  liimina  of  diirA  nmli^r  elevate^l  in  the  middle 
and  inclining  downward  towai'd  tbe  oircunnferenc*?.  It  mvei^  the  upper  snrfare  of 
the  cerebellum,  and  BupporU  rhe  |)OJ*terior  h>hes  of  tlie  brain  and  prevents  them 
pressing  apon  the  cercbeliuni.  It  is  attached  behind,  by  it^  convex  border,  m  the 
transverse  ridges  upon  the  inner  surface  of  the  occipital  bone,  and  there  enck»He!< 
the  lateral  sinuses;  in  front  to  the  superior  margin  of  the  [xnrou?  |>ortion  of  the 
temf»oral  bone,  enclosing  the  superior  petn:>sal  ninnses:  «nd  at  the  apex  of  this  lione 
the  free  or  inti»ri»al  border  and  the  attacheil  or  external  border  meet.  nn<l.  fortning 
two  processes,  cross  one  another  and  are  continue<l  forward  to  be  attncbfd  to  the 
anterior  and  |>osterior  clinoid  processes  respectively.  Along  the  middle  lir»e  of  its 
tipper  surface  the  pa«tcrior  border  of  the  falx  cerebri  is  attached,  the  straight  slnns 
being  placed  at  their  point  of  junction.  Its  anterior  border  is  free  and  conoive, 
and  presents  a  large  oval  opiming  for  the  transmission  of  the  cruni  cerebri. 

The  fair  cerehelU  is  a  small  triangular  process  of  dura  mater  received  intti  the 
indentation  between  the  two  lateral  lobes  of  the  cerebellum  behintl.  It**  biiiKe  is 
attached  above  to  the  under  and  ba<rk  part  of  the  tentorium ;  its  posterior  margin, 
to  the  lower  division  of  the  vertical  crest  on  the  inner  suH'ace  of  the  occipital  bone. 
As  it  descends  it  Aometimes  divides  into  two  smaller  fokU,  which  are  lost  on  the  sides 
of  the  foramen  magnum. 


Arachnoid  Membranb. 

The  Arachnoid  [dod^vr^,  £?Joc.  like  a  spider's  web),  so  named  from  its  extreme 
thinness,  is  a  delicate  membrane  which  envelops  the  brain,  lying  between  the  pia 
mater  internally  and  the  dura  mater  externally;  from  this  latter  memhniiie  it  i:>. 
separated  by  a  space,  the  suhdural  spaced 

It  invests  the  brain  loosely,  being  separated  frotn  direct  contact  with  the  cerebral 
substance  bv  the  pia  nmter  and  a  quantity  of  loose  areolar  tissue,  the  auharachnokl- 
ean.  On  the  upper  surface  of  the  cerebrum  the  arachnoid  is  thin  and  trans|>aix*nt, 
and  may  be  easily  demonstrated  by  injecting  a  stream  of  air  beneath  it  by  means 
of  a  blowpipe ;  it  passes  over  the  convolutions  without  dipping  down  into  tlw^  sulci 
betw<N?n  them.  At  the  base  of  the  bmin  the  nraebuoid  is  thicker,  ami  slightly 
opaifue  toward  the  central  part;  it  covers  the  anterior  lobes,  and  is  extendeil  across 
between  the  two  middle  lobes  so  aA  to  leave  a  considerable  interval  between  it  and 
the  brain,  the  anterior  suharnchnoidean  sjntce :  it  is  in  contact  with  tbe  fwns  and 
under  surface  of  the  cerebellum ;  bur  between  the  hemispheres  of  the  cerebellum 
and  the  medulla  oblongata  another  considerable  interval  is  left  between  it  and  the 
brain,  called  the  posterior  Huhnrachnoiilean  »pai'f.  These  two  spacej*  communicate 
together  across  the  crura  cerebolli.  The  arachnoid  membrane  surrounds  the  nerves 
which  arise  from  the  brain,  and  encloses  them  in  loose  sheaths  as  far  as  their  point 
of  exit  from  the  skull. 

The  »uharaehnoid  nptjce  is  the  interval  between  the  arachnoid  and  pia  mater: 
this  space  Is  narrow  on  the  surface  of  the  hemispheres,  but  at  the  ba.se  of  the  brain 
a  wide  interval  is  left  between  the  two  middle  lobes,  and  behind  betwt»en  the  hemi- 
spheres of  the  cerebellum  and  the  medulla  oblongata.  This  space  is  the  scut  of  nn 
abundant  serous  secretion,  the  cerehro-itpi'n/if  JluitL  which  fills  up  the  interval  betwicn 
the  arachnoid  and  pia  mater.  The  subarachnoid  s(>ace  usually  communicates  with 
the  genenil  ventricular  cavity  of  the  brain  by  means  of  an  opening  in  the  inferior 
boundary  of  the  fourth  ventricle. 

The  subdural  space  aUo  contains  Buid;  this  is,  however,  small  in  quantity  com- 
pared with  the  cerebro-spinal  fluid. 

Structure. — The  arachn(»id  eon.sist,s  of  bundles  of  white  fibnms  and  elastic  tissue 
intimately  blended  together.  Its  outer  snrfa<'e  is  covered  with  a  layer  of  endothe- 
lium. From  it^  inner  surface  are  given  off  a  number  of  bundles  of  fine  connective 
tissue,  which  form  a  sponge-like  trabecular  network  in  the  subarachnoid  space,  in 
the  interstices  of  which  the  cerebro-spinal  fluid  is  contained.    Vessels  of  considerable 
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»ize,  but  few  in  Dumber,  and,  accoi*ding  to  Bochdalek,  a  rich  plexus  of  nerves  derived 
from  the  motor  division  of  the  inferior  maxillarv,  the  facial,  and  the  spinal  accessory 
nerves,  are  foumi  in  the  amchiioid. 

The  eerebrrj-spifnd  [or  cephnlo-rnrhiiiiaii^jluid  fills  up  the  subarachnoid  p-pace. 
It  is  a  clear,  limpid  fluid,  having  a  saltii^h  ta^^te  and  n  slightly  alkaline  reaction. 
Aceordinp  to  Lassaijjne,  it  consistj»  of  98.f»  jiarti*  of  water,  the  remaining  Lij  per 
cent,  hein^;  .nolid  imitters,  nniinal  jin<l  saline.  It  varies  in  ((iiantity,  being  nuwt 
abundant  in  old  irm-soiih.  and  is  tpiit'kly  reproduced.  Its  chief  use  is  pi'obahiy  U\ 
afford  mechanical  p]*otection  to  the  nervoii?  centres  and  to  prevent  the  effects  of 
coiu'ussidiis   cominuiiicjiti'd   fnnu   without. 


PiA  Mater. 

The  Pia  Mater  is  a  vascular  membrane,  and  derives  its  blood  from  the  internal 
carotid  nnil  vertebral  arteries.  It  consists  of  a  minute  plexus  of  bloo<l-ves8els  held 
together  by  nn  extremely  fine  areolar  ti-tsue.  It  invests  ihe  entire  surface  of  the 
brain,  dipping  down  between  the  convolutions  anil  laminje,  and  is  prolonged  \nU\ 
the  interior,  forming  the  velum  iuterpositum  and  choroid  plexuses  of  the  fourth 
ventriele.  Upon  the  surfaces  of  the  hemispheres,  where  it  covers  the  gray  matter 
of  tlie  convolutions,  it  is  very  vascular,  and  gives  off  from  its  inner  surface  a  uiul- 
titude  of  minute  vessels  which  extend  perpjendicularly  for  some  distance  into  the 
eerrbral  substance.  At  the  base  of  the  bniin,  in  the  situation  of  the  anterior  and 
jKisterior  perforated  »pjices,  a  immber  of  long  straight  vessels  are  given  off.  which 
pass  through  the  white  matter  to  reach  the  gray  substance  in  the  interior.  On  the 
cerebellum  the  membrane  is  more  delicate  and  the  vessels  from  its  inner  sui*ft»ce  are 
shorter.  Tpiiu  the  crum  cerebri  and  pons  Varolii  its  characters  are  alrogether 
changdl ;  it  here  present*  a  ilense  fibrous  structure  marked  only  by  slight  traces 
of  vascularity. 

According  to  Fobmann  and  Arnold,  this  membrane  contains  numerous  lymphatic 
vessels.  Its  nerves  are  derived  from  the  sympathetic,  and  also  from  the  thinl,  fifth, 
sixth,  facial,  glosso-pharyngcal,  pneumogustric,  and  spinal  accessory.  They  accom- 
pany the  branches  of  the  artericn. 

The  Brain. 

The  Brain  (mrrphitlon)  is  that  portion  of  the  cercbro-spinal  axis  which  is  con- 
tained in  the  cninial  cavity.  It  is  divided  into  four  princijial  |>arts — viz,  the  cere- 
brum, the  cerebellum,  the  pons  Varolii,  and  the  medulla  oblongata. 

The  Cerebrum  forms  the  largest  portion  of  the  encephalon,  and  occupies  a  con- 
siderable part  of  the  cavity  of  the  cranium,  resting  in  the  anterior  and  middle  fossH? 
i>f  tlie  base  of  the  skull,  and  separated  posteriorly  from  the  cerebellum  bv  the  ten- 
torium cerebelli.  About  the  middle  of  its  under  surface  is  a  narrow  constricted 
portion,  part  of  which,  the  crura  cfrfM^  is  continue<l  onward  into  the  [tons  Varolii 
below,  and  through  it  to  the  medulla  oblongata  and  spinal  c<u'd,  whilst  another  por- 
tion, the  rntra  rrr*'hfffi,  passes  down  into  the  cerebellum. 

The  Cerebellum  (little  brain  or  after-brain)  is  situated  in  the  inferior  occipital 
fossie,  being  separated  from  the  under  surface  of  the  |x^sterior  lobes  of  the  cerebrum 
by  the  tentorium  cerebelli.  It  is  connected  to  the  rest  of  the  encephalon  by  means 
of  connecting  bands  called  crura :  of  these,  two  ascend  to  the  cerebrum,  two 
descend  to  the  mcwlulla  oblongata,  and  two  blend  together  in  front,  forming  the 
pons  Varolii. 

The  Pons  Varolii  is  that  yxirtion  of  the  encephalon  which  rests  upon  the  up|»er 
part  of  the  basilar  proeess  and  buily  of  the  sphenoid  bnne.  It  constitutes  the  bond 
of  union  of  the  various  segments  above  named,  receiving  above  the  crura  from  the 
cerebrum ;  at  the  sides,  the  crura  from  the  cerebellum  ;  and  below,  the  medulla 
oblongata. 

The  Medulla  Oblonarata  extemls  from  the  lower  border  of  the  pons  Varolii  to 
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the  upper  part  of  the  spinal  cord.  It  lies  beneath  the  cerebellam,  resting;  on  the 
lower  part  of  the  hasilur  groove  of  the  oceipital   bone. 

Weigrht  of  the  Encephalon. — The  average  weight  of  the  brain  in  the  adult 
male  is  4i*J  oz.,  or  a  little  more  than  3  lb.  avoirdupois;  that  of  the  female,  44  oz. ; 
the  average  difference  between  the  two  being  from  5  to  6  o«.  The  prevailing 
weight  of  the  brain  in  the  male  ranges  between  4*)  oz.  and  o3  07. ;  and  in  the 
female,  between  41  oz.  and  47  oz.  In  the  mule  the  nmximum  weight  nut  of  278 
eai*es  was  C^j  oz.,  and  the  minimum  weight  34  oz.  The  maximum  weight  of  the 
adult  female  brain,  out  of  Ic'l  ca^es,  was  06  oz.,  and  the  minimum  weight  31  nz. 
According  to  Lusohka,  the  average  weight  of  a  man's  brain  is  1424  grammes 
(about  45  ounces),  of  a  woman's,  1278  grammes  (about  41  ounce;*);  and  according 
to  Kranse,  1j>70  gnunmes  (about  48i  oz.)  for  the  mule  and  IS.'iO  (about  43  oz.)  for 
the  female.  It  appeal's  that  the  weight  of  the  brain  increjises  rapidly  up  to  the 
seventh  year,  more  nlowly  to  between  sixteen  and  twenty,  and  r-till  more  jjIowIv  to 
between  thirty  and  forty,  when  it  reaches  itij  maximum.  Beyond  thi.<  period,  as 
age  advances  and  the  mental  faculties*  decline,  the  brain  diminishes  slowly  in  weight, 
about  an  ounce  for  each  subsequent  decennial  period.  These  results  apply  alike  to 
both  sexes. 

The  size  of  the  bmin  was  formerly  said  to  bear  a  general  relation  to  tlie  intel- 
lectual capacity  of  the  imlividual.  Cuvier's  brain  weighed  rather  more  than  04  oz., 
that  of  the  late  Dr.  Abercrombie  63  oz.,  and  that  of  Dupuytrcn  62J  oz.  On  the 
other  hand,  the  brain  of  an  i*liot  seldom  weighs  more  than  23  oz.  But  these  facts 
are  by  no  means  conclusive,  and  it  is  well  known  that  these  weights  have  been 
eipinlted  by  the  brains  of  persons  who  never  displayed  any  remarkable  intellect. 
Dr.  Ilaldennan  of  Cincinnati  has  recorded  the  case  of  a  mulatto,  aged  forty-five, 
wlirise  brain  weighed  tJHJ  oz.  ;  he  had  been  a  slave,  and  was  never  regarded  as  par- 
ticularly intelligent;  he  was  illiterate,  but  is  said  to  have  been  re-served,  metlita- 
tive,  and  economical.  Dr.  Ensor,  district  medical  officer  at  Port  Elizabeth,  reports 
that  the  brain  of  Cary,  the  Irish  informer,  weighed  61  oz,  M.  Nikiforoff  has  pub- 
lished an  article  on  the  subject  of  the  weight  of  brains  in  the  Novottti,  Acconling 
to  liim,  the  weight  of  the  bruin  has  no  influence  whatever  on  the  mental  faculties. 
It  ought  to  be  rememtytred  that  the  significance  of  the  weight  of  the  brain  should 
depend  upon  the  profwrtiou  it  bears  to  the  dimensions  of  the  whole  body  and  to  the 
age  of  the  individual.  It  is  equally  important  to  know  what  was  the  cause  of  death, 
for  long  disease  or  olil  age  exhausts  the  brain.  To  define  the  real  degree  of  devel- 
opment of  the  brain  it  is  therefore  necessary  to  have  a  knowledge  of  the  condition 
of  the  whole  body,  tind,  as  this  is  usually  lacking,  the  mere  record  of  weight  pos- 
sesses little  significance. 

The  human  brain  is  heavier  than  that  of  all  the  lower  animals,  excepting 
the  elephant  and  whale.  The  brain  of  the  former  weighs  from  8  lb.  to  10  lb., 
and  that  of  a  whale,  in  a  specimen  seventy-five  feet  long,  weighed  rather  more 
than  5  lb. 


MEDtTLLA  Oblongata. 

The  MeduDa  Oblong'ata  is  the  upper  enlarged  part  of  the  spinal  cord,  and 
exteu'U  from  the  upper  border  of  the  atla«  to  the  lower  border  of  the  pons  Varolii. 
It  is  directed  [from  above]  obliquely  downward  and  backward;  its  anterior  surface 
rests  on  the  basilar  groove  of  the  occipital  bone;  its  [>osterior  surface  is  received 
into  the  fossa  between  the  hemispheres  of  the  cerebellum,  forming  the  floor  of  the 
fourth  ventricle.  It  is  pyramidal  in  form,  its  broad  extremity  directed  upward,  its 
lower  end  being  narrow  at  its  point  of  connection  with  the  cord.  It  measures  an 
Inch  and  a  quarter  in  length,  three-quarters  of  an  inch  in  breadth  at  its  widest  part, 
and  half  an  inch  in  thickness.  Its  surface  is  markeil,  in  the  median  tine  in  front 
and  behind,  by  an  anterior  and  jmrttrrior  medf€i)t  fitoturt^  which  are  continuous  with 
those  of  the  spinal  cord.  The  anterior  fissure  contains  a  fold  of  pia  mater,  and  ter- 
minates just  below  the  pons  in  a  eul-de-Bae.  the  foramen  copcum.     The  posterior  is 
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a  deep  but  narrow  fissure  continued  upwai'd  to  about  the  middle  of  the  medulla, 
where*  it  expands  into  the  fourth  ventiicle.  'ITiese  tM'o  fissures  divide  the  nunluUa 
into  two  symnielrienl  halves^  ewh  liitcrul  half  being  subdivi<ltMl  by  minor  groov*^ 
into  four  cohimnst  which,  from  before  biu-kwurd,  ure  nuiued  the  anterior  pyramid^ 

lattTitl  tract  and  olivary  body^  the  rt^at^form  hody, 
th  e  po$trrior  pyram  id. 

The  anterior  pyramids,  or  corpora  pyrami- 
dalia,  are  two  pyramidal  bundles  of  wbit^  matter 
plaeed  i»ne  on  either  side  of  the  anterior  rue<lian 
fissure,  and  separated  from  the  olivary  body,  wbieh 
is  external  to  them,  by  a  slight  depression.  At  the 
lower  border  of  the  p<m8  they  are  somewhat  con- 
st rieted;  they  then  bee<uue  enlarged  and  taper 
slightly  as  they  descend,  being  continuous  below 
with  the  anterior  colunnis  of  the  cord.  On  sepa- 
rating the  pyraniicU  bebiw  it  will  be  observed  that 
their  innermost  fibres  form  from  four  to  five  bundles^ 
on  each  side,  which  decussate  with  one  another 
across  the  anterior  uaHlian  fissure ;  this  decussa- 
tion, however,  is  not  formed  of  fibres  from  the  an- 
terior column  of  the  cord,  but  from  the  deep  por- 
tion of  the  lateral  columns,  wliich  [»ass  fomvard 
to  the  Buriace  between  the  diverging  anterior  col- 
ummt.  The  outermost  fibres  do  not  decussate ;  they 
are  derived  from  the  anterior  columns  of  the  conl, 
and  tire  continued  directly  upward  timmgli  the  pons  Varolii. 

Lateral  Tract  and  Olivary  Body. — The  lateral  tract  ia  continuous  with  pi^rt 
of  tile  bit*_'ral  eMhimn  of  the  cord.  Below  it  is  broad,  an<l  includes  that  part  oi 
the  medulla  between  the  anterior  pyramids  and  i-estifonu   body;    but  above  it  is 

pushed  a  little  backward  and  narrowed  by  the  projection 
forward  of  the  olivary  body. 

The  olivary  bodies  are  two  ^.rominent  oval  masses 
situated  behind  the  anterior  pyramid^s  fn>m  which  ibey 
are  separate<l  by  slight  grooves.  They  e^iual  in  breadth 
the  anterior  pyramids,  are  a  little  bnmder  above  than  be- 
low, and  are  about  half  an  inch  in  length,  being  separated 
above  from  the  pons  Van)lii  Iiy  a  slight  depression.  Nu- 
merous white  fibres  {fihnr  areiforvifH)  arc  seen  winding 
round  the  lower  end  of  each  body,  somctimei*  crossing  their 
surface,  an<l  it  is  separate<l  above  from  the  lower  border 
of  the  pons  by  a  band  of  arched  fibres. 

The  renf(form  bodies  (Fig.  441)  arc  the  larg*»st  columns 
of  the  medulla,  and  continuous  below  with  the  posterior  col- 
umns of  the  cord.  They  are  two  rounded,  cord-like  emi- 
nences placed  between  tbf  biteral  tracts  in  front  and  the 
posterior  pyramids  behind,  fr<mi  both  of  which  tlufy  are 
separated  by  slight  grooves.  As  tbey  aseend  they  diverge 
&om  each  other,  assist  in  forming  the  lateral  boundaries 
of  the  fourth  ventricle,  and  then  enter  the  corresponding 
hemisphere  of  the  cerebellum,  forming  its  inferior  peduncle, 
while  other  fibres  are  continued  from  the  reslifbrm  bodiefl 
into  the  (■erc!)nnM. 

The  posterior  pyramids  {fnniruU  f^arilrg)  are  two 
narrow  white  cords  placed  one  on  each  side  of  the  posterior  median  fissui-e,  and  sejria- 
rated  from  the  restiforra  bodies  by  a  narrow  groove.  Tbcy  consist  entirely  of  white 
fibres,  and  ai*e  continuous  with  the  posterior  median  columns  <if  the  spinal  cord. 
These  bo<iies  He  at  first  in  close  contact.     Op[)Osite  the  Hpcx  of  the  fourth  ventricle 
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they  form  an  enlargement  {proreMU9  '-//jra/M*),  and  then  diverging  form  the  )at4}i'al 
boundaries  of  the  lower  part  nf  the  fourth  ventricle,  and.  gradually  lajiering  off. 
become  lost  in   the  corresponding  re8tiff)nn   Uody. 

The  /Histt-rior  nurfare  of  the  mrduUa  Moti(fattt  forms  jmrt  of  the  floor  of  the 
fourth  ventricle,  ft  is  of  n  triuu^ular  forni.hoimded  on  each  side  by  the  divcrjring 
poetterior  pyramids,  and  is  that  piirt  of  the  ventrirle  which  finui  the  ref*emldiiiict.'  to 
the  point  (tf  a  pen  i»  called  the  calamity  Mrn'jftofiuH.  Tlic  divergence  of  the  ]»ost«:^rior 
pyramids  and  reslifonn  bodies  opens  to  vitjw  the  gray  matter  of  the  medulla,  which 
is  continuous  below  with  the  gray  commissure  of  the  oord.  In  the  middle  liutt  w 
seen  a  longitudinal  furrow  continuous  with  the  post<»rior  meilian  fissure  of  the  cord, 
terminating  below,  at  the  point  of  the  ventricle,  in  a  cul-de-sac,  the  vt'tUrirh'  of 
Arantiujn,  which  descemls  into  the  medulla  tj»  a  sli*rht  extent.  It  is*  the  remains  of 
a  canal  which  in  the  fretus  extends  throughout,  the  entire  length  of  the  cord.  [Thin 
atatoment  is  erroneous.  The  canal  persists  throticjbout  life,  and  is  the  ""  central 
canal  "  of  the  cord  (Fig.  433,  p.  *>5T).  The  ventricle  of  Araytius  is  therefore 
only  apparently  a  cul-de-sac.  The  central  canal,  or  *'  ventricle  of  the  cord,*'  is 
continuous  with  the  fourth  ventricle,  and  is  the  lowest  one  of  the  continuous  series* 
of  cavities  in  the  interior  of  the  central  nervous  sy.stem.  due  to  its  u»ode  of  devel- 
opment.] 

Structure. — The  medulla  oblongata,  like  the  spinal  cord,  consists  of  both  gray 
and  white  tnatter.  But  the  outer  surface  of  the  medulla  do<^  not  consist  so  e.xclus- 
ively  of  white  matter  as  in  the  cord,  for  the  gray  matter  is  exposed  on  ita  posterior 
surface,  forming  the  floor  of  the  fourth  ventricle  by  the  divergence  of  the  restiforra 
bodies  and  |M)sterior  pyramids.  The  white  matter  is  arranged,  aw  has  been  described. 
into  four  columns,  and  through  these  the  hbres  of  the  eord  lan  be  traced  upward 
into  the  rest  of  the  encephalon. 

The  antfn'nr  pfframid  is  composed  of  fibres  derived  from  the  direct  pyramidal 
fasciculiis  of  the  anterior  column  of  the  cord  of  it,*^  own  side,  and  from  the  crossiHl 
pyramidal  fasciculus  (fasciculus  of  Tiirck)  of  the  lateral  column  nf  the  opposite  lialf 
of  the  cord,  and  is  crmtiuued  upward  into  the  cerebrum  and  cerel)elluiu.  The  libres 
may  be  divide<l  into  three  sets,  internal,  middle,  and  external.  The  interna^  the 
chief  mass  of  fibres  fi-ora  the  pyramid,  enter  the  pons,  an<L  coui^sing  through  the 
superficial  layer  of  the  crus,  puss  upward  to  the  cerchnim.  The  middle  fasciculus 
encloses  the  olivary  body,  and,  receiving  fibres  from  it.  entei*s  the  jwms  as  the 
olivart/  faaeiruluM  or  fillet.  The  ertmwl  fibres  pass  beneath  the  olivary  biKly  to 
the  restiform  body,  and  spread  out  into  the  structure  of  the  cerebellum.  Vhe  ante- 
rior pyraraitls  contain  no  gray  matter. 

The  laft'ral  tnwt  is  continuous  below  with  the  iateml  column  of  the  cortl. 
Its  fibres  pass  in  three  diflerent  directions.  The  most  external  join  the  rcteti- 
form  body  and  pass  to  the  cerebellum.  The  internal,  more  numerous,  |)ass  for- 
ward, pushing  aside  the  fibres  of  the  anterior  column,  and  form  part  of  the  opj)o- 
site  anterior  pivraniid  under  the  name  of  **  crossed  pvmmidal  fasciculus."  The 
middle  fibres  ascend  beneath  the  olivary  IkmIv  to  the  cerebrum,  passing  along  the 
back  of  the  pons,  and  form,  together  with  fibres  froui  the  re.«tiform  body  and 
posterior  pyramids,   the  fasetaiiH  terete^  in   the  floor  of  the  fourth   ventricle. 

Olwan/  Boili/. — If  a  transverse  section  is  made 
through  either  olivary  body,  it  will  he  found  to 
consist  of  a  small  ganglionic  ma^  deeply  imbedded 
in  the  medulla,  partly  appearing  on  the  surface  a.s 
a  smooth,  olive-shaped  eminence  (Fig.  442).  It 
consists  externally  of  a  white  substance,  and' in- 
ternally of  a  gray  nucleus,  the  rorpu9  dnUatam. 
The  gray  matter  is  arniuj:ed  in  the  form  of  a  hol- 
low capsule,  open  at  its  upper  and  inner  part,  and 
pr.»senting  a  zig/ag  or  dentate<l  outline.  White 
fibres  pass  into  or  from  the  interior  of  this  body  by  the  aperture  in  the  upper  part 
of  the  capsule.     They  join  with  those  fibres  of  the  anterior  column  which  ascend  on 


Fh.,  442. 


TmiiAvunK  Svt:UoD  of  Medulla  OMongmu. 


668 


THE   NERVOUS   SYSTEM. 


the  outer  side  and  beneath   ihe  olivary  body  to  form  the  olivary  faseiculuB,  which 
n^oeiid!*  to  the  cerebrum. 

The  n'stiton/i  hody  is  formed  chiefly  of  Bbres  from  the  fasciculue  ciineattis  of  the 
|>OHterior  column  of  the  cord,  which  is  continued  up  into  the  lower  part  of  the 
medulla  under  the  saine  name.  In  the  medulla  between  the  fasciculus  cuneaius  and 
the  posterior  pyrnniid  tliere  e;clstrt  another  tract,  culled  the  funiculus  of  Holnndo, 
wliieh  is  produced  by  the  enlargeraent  and  approach  to  the  surface  of  the  c^iput  cornu 
of  tiie  gray  matter.  These  two  fasciculi,  the  fasciculus  cuneatu8  and  the  funiculus 
of  Rolando,  are  joined  by  some  tninsverse  bundk»s  of  fibres,  the  arciform  fibres  of 
Rolando,  which  pass  from  the  anterior  median  fissure  ax^ross  the  olivary  body,  anii 
the  three  fonn  the  restiform  body.  On  entering  the  jKms  it  divides  into  two  fas- 
ciculi above  the  point  of  tlie  fourth  ventricle.  The  extemal  fjuiciculus  enters  the 
cerebellum;  the  inner  fjtsciculus  joins  the  posterior  pyramid,  is  continued  up  along 
the  fourth  ventricle,  and  can  be  traced  up  to  the  cerebrum  with  the  fasciculi  lereted. 
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Tlie  poftttr-ivr  ptftaimd  i&  fonne*!  I>y  the  fascicultis  of  Ooll  of  the  posterior 
column  of  the  eoi*d :  it  joins  the  faficiculus  ten^s  and  is  continued  with  it  to  the 
eerebrum. 

The  course  of  the  fibres  of  the  mwiulla  will  be  better  understood  by  reference  to 
the  aceonipanyinp  pbm  (Fip.  44;").  p.  071),  copied,  by  pern»ission  of  Mr.  H.  E.  Clark, 
from  Wilson's  AiuitomUt'ts  \'aiJt'-M*cum  ;\:\\^^i¥\^.  444,  from  Flechsig], 

tSrpUtm  of  thi'  Mcdnlln  Ohjotujnfa. — Above  the  difus.^nticm  of  the  anterior  pvni- 
mids  numerous  white  fibres  extend  from  beliind  forward  in  ihe  median  line,  fomunp 
n  .'*cptuni  which  subdivides  the  mcdtdia  into  two  lateral  halves.  Some  of  these  fibres 
cuier^re  at  the  anterior  URMlian  fissure,  and  form  a  band  which  curves  round  the  lower 
border  of  the  olivary  body  or  jiasses  transve!*sely  acniss  it.  and  round  tbe  side  of 
tht^  medulla.  f!^nning  the  aretfnrm  fihtt^  of  Rolando.  Others  appear  in  tbe  fitxir  of 
the  fourth  ventricle  issuing  from  the  posterior  median  fissure,  and  form  the  white 
striie  in  that  situation. 

Gray  Matter  of  the  Medulla  Oblongata. — [For  the  vnscrdar  supply  of  the  mfr- 
duHa,  as  well  jus  tlie  location  of  scnne  of  its  nuclei,  see  Fig.  '^Hi\^  p.  •'>4^.  J  Tbe  ffrat^ 
jfuttfer  of  the  ukhIuIIu  oblongata,  which  contains  many  mtdti|Kdar  gaiiglion-ccUs,  15 
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partly  continuous  with  tlie  gray  matter  of  the  cord  and  partly  arranged  in  independ- 
ent masses.  In  the  lower  part  of  the  me<UiIla  the  gray  mutter,  which  is  coDtinuoiii* 
with  the  eonl,  is  arranged  in  the  shape  of  two  crescentic  horns,  with  their  convexi- 
ties toward  (rach  other  and  connected  by  a  central  commi.siture:  hut  in  the  upper  pan 
it  loses  ita  crescentic  arrangement,  becomes  more  uhiindunt,  and  in  dit4[K>Ked  with  lei^t* 
regularity.  The  jw)st('rior  horns  become  enlarged  and  gniduylly  shiftefi  outward,  so 
that  thev  form  rounded  mjutseH  ckxse  under  the  surface  of  ihe  hilei'al  eolumns,  and 
have  receivc<l  ilu*  names  of  the  tuberehH  of  Rolando.  The  rest  of  the  jwDSterior 
horn  surrounds  the  posterior  part  of  the  ceniml  canal,  but  a«  this  expanda  into  the 
fourth  ventricle  the  gray  matter  is  pushed  outward  into  the  posterior  pyramid  ^nd 
the  fasciculus  cuneatus,  which  is  passing  upward  to  fonn  the  restiform  body;  in 
eacli  of  these  funiculi  it  forms  a  distinct  aecvnnularion  of  gray  mailer,  constituting 
the  fvo'ieus  grtinh's  and  the  nut*ft*us  t'ujwntittt.  The  anterior  horn  of  gray  matter 
is  broken  up  by  the  passage  thntugh  it  of  the  crossed  pynimidal  fibres  fnun  the 
lateral  column  of  the  c(»rd.  By  this  uieans  the  anterior  portion  of  the  horn  is  com- 
pletely isolatdl  from  the  remainder  and  constitutes  the  lateral  nuclexi$  of  gray  mat- 
ter^ which  is  situated  near  the  surface  of  the  laienil  colunm.  The  rest  of  the  anterior 
horUf  being  permeated  by  the  decussating  fibres,  presents  a  s«)rt  of  ^'oarse  network 
arrangement  call e< I  X\\^  formalio  reiicuhiria.  The  part  corresponding  to  tbe  trans- 
verse gray  commissure  of  the  cord  is  exposed  to  \  iew  by  the  divergence  of  the 
posterior  white  fibres  on  the  surface  of  the  me«.liilla.  and  fonns  a  tt)ntinu»>us  uiass, 
con.stituting  the  floor  of  the  fourth  ventricle.  The  ganglion-cells  are  Iiere  collected 
into  groups,  forming  the  so-called  nuclei  from  which  many  of  the  cranial  nerves 
arise.  The  lowest  of  thet*e  groufw,  situated  just  at  the  )»oint  where  the  medulla 
commences,  and  on  either  side  of  the  central  canal,  is  the  nucleus  of  origin  of  the 
spinal  accessory  and  hypoglossal  nerves;  somewhat  in  front  and  external  to  this 
several  collections  of  ganglion-cells  are  situatCMj,  which  together  constitute  the 
nucleus  of  origin  of  the  pneumogai*tric  nerve,  the  separate  filaments  of  which  the 
nerve  consists  at  its  origin  arising  from  the  different  groups.  Higher  than  this,  and 
nearer  the  anterior  part  of  the  me<lulla,  is  a  third  group  of  cells,  which  constitutes 
the  nucleus  of  the  glossn-pbaryngea!.  And  highest  of  all,  and  at  some  distance  from 
the  middle  line,  is  the  nucleus  of  the  auditory  nerve. 

Another  inde]H'ndent  mass  of  gniy  matter  is  found  in  the  eorpus  dentatuni  within 
the  olivary  body,  which  is  continuous  with  the  jwsterior  part  of  the  fomiatio  reticu- 
laris of  the  anterior  horn.  And  nearer  the  septum  of  the  medulla,  but  continuous 
with  the  corpus  dentatum,  is  a  thin  layer  or  stratum  of  gray  matter  called  the  acces- 
sory corpus  dentatum. 


Pons  Varoul 

The  Pons  Varolii  {m4»or6phah\  Chaussier)  is  the  bond  of  union  of  the  various 
'Pigments  of  the  encephalon,  connecting  the  cerebinim  above,  the  medulla  oblongaUi 
helow,  and  the  cerebellum  behind.  It  is  situatinl  above  the  me(lulla  oblongata,  below 
the  crura  cerebri,  an<l  between  the  hemisp!»eres  of  the  cerebellum. 

Its  under  enrfui't'  presents  a  broad  transverse  band  of  white  fibres  which  arches 
like  a  bri<lge  across  the  up|>er  part  of  the  medulla,  extending  between  the  two  hem- 
ispheres of  the  cerebellum.  This  surface  projects  considerably  beyond  the  level  of 
these  piirts,  is  of  quadrnngiilar  form,  rests  u|Km  the  sphenoid  and  basiUir  gnvtve  of 
the  occipital  bone,  and  is  limited  before  and  behind  by  very  prominent  margins. 
It  presents  along  the  middle  line  a  longitudinal  groove,  wider  in  frr>nr  than  behind, 
which  lodges  the  basilar  artery  ;  numerous  tninsverse  stria*  are  also  observed  on 
each  side,  which  indicate  the  course  of  its  superficial  fibres. 

It.s  upper  surftvc  forms  part  of  the  floor  of  the  fourth  ventricle,  and  in  part  is 
in  contact  with  the  corpora  quadrigemina. 

At  each  side  its  fibres  bei-ome  contracted  int<»  a  thick  rounded  cord,  the  rrun 
eerfbdli^  which  enters  the  substance  of  the  cerebellum,  constituting  its  middle 
peduncle. 
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Structure. — The  pons  Varolii  conAifntA  of  alternate  layers  of  transverse  and 
loncitiKhnal   fihrcR  inteniiixcMl  with  gray  mnttor  (Fig.  44:1). 

riif  trainfrvrttf  fibrfss  connect  lugetlier  the  two  lateral  bomispherefi  of  the  Oer- 
ebelliira.  and  constitute  its  great  tniusverse  commissure.  They  consist  of  a  su^kt- 
ficial  and   a   deep  layer.     The  s»|>erficiai   layer  passes  uninterruptedly  acrosj*  the 


Cap 


Diagnini  nf  tht*  Omy  MasNeft  of  the  Spinal  Cord  and  Brmin,  showing  the  courm-  of  the  conducting  pttthA. 

R  Klftsute  of  Rolando. 

/*''.  P.  T.  and  It,  Course  of  the  flbrfs  of  the  pyniinldiil  tract  from  Iheir  origin  In  the  crnlrnl  eonvoliilitmi  in  ihefr 

t«mil])nlinn  in  (he  antcrlnr  fcniv  bnrns  (a.  a'). 
/.  //.  It  J.  Flrsi,  M,*c<'iul,  mid  third  portions  of  iliy  IcnllcuUr  nuvl«;u«  <.Vt>:   AT,  Cnnilatc  uiicleux;    TJI,  Optle 

Uialfttnu!!. 
/^  r/,  //.  A.  Points  fnmi  wbicb  Hbrt's  Iksiip  f-uiinectlnif  tbt-  eortfx  of  the  brnln  And  biL&ftl  fcHnglfoii,  bimI  abn  the 

KT&y  fubettAiice  of  the  pons  (  /f '• ;  lui.  K^>n.•^  d^tinectliiu  ibf  I'crel'eUum  and  optic  ibalamu*;  and  Cap,  tboH 

oiniu'ctlnp  ilif  it-n-lK'lhim  und  tht-  (iniy  Mibslnnrc  "f  the  \n>\w. 
«tQand  }iq.  Anieriiir  and  iMj^ttrior  pnir  -if  ntriMiru  (iiiadrint'inino  re*pcrtlvely 
g,  l'm»er.  and  r',  lowt-r  fihr»"^  cnnru-rilnK  ibi-  olivory  lnnly  mid  tht-  ('nriMH^  <|uadrlecmlna. 
FR,  Fnnnniio  rrtlrulnriK  of  (he  nu'duHii  nM..nKHtn.  formed  by  rthrt's  rmtn  iha  opilr  ihulanius  iT»).  Ihc  Internal 

dlvlftinri  of  the  iulurtor  fi^iliitK-U-  of  thf  ceivlrt^llum  {i>-^).  fruui  the  Hpinul  i»inl  {Jr.  ar,  nnd  jj'),  and  piulwbly 

«I?K»  fnmi  the  daVAte  niirlrli!*  ySo. 
O,  Oliviiry  I'Ody :  rrTi.  fihre.-  <>(  tho  rvvttfonu  bodlvii  connecting  the  olivary  bodlea  and  cercbetlan :  olbvr  (Ihra 

conrifci  ii  uiih  thu  irlmiKular  (>Vr)  A»d  cliivate  i-Vri  nuclei, 
t'p.  PtTUt««iir»n  i>f  tho  pyniniid*. 
pr',  Ftt*rc3  uf  Ibc  pt  nrterlor  rcN»t»  which  pais  upward  and  downward  inln  the  graf  !intwtanre,  and  pursue  only  a 

feborl  counie. 
a.  n',  a",  «*",  untertnr  rwiUi. 
p.  pf.  ;"^'.  *»'.  Fibrvs  of  the  posterior  rool»  (Fl«chiilg).] 

surface  of  the  prms,  forming  a  uniform  layer,  which  consistB  of  fibres  derived  from 
the  cms  cerehelli  on  each  side,  meeting  in  the  median  line.  The  deep  layer  of 
ininsverite  fibrt*s  decussates  [at  a  ri/jht  angle]  with  the  h»ngitudinal  fibres  continut*d 
up  from  the  meilulla.  and  contains  much  grav  matter  between  its  fibres. 
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The  Imigitudinaf  fibres  are  continued  up  through  the  pons  :  1,  from  the  anterior 
pyramid:  2,  from  the  olivarv  body:  3,  from  the  lateral  and  posterior  eolninnH  of 
the  cord,  receiving  8|)et'ial  tibres  from  the  gray  matter  of  the  pnns  itself. 

1.  The  fihn'9  from  thf  /interior  ptiramid  ascend  through  the  pons,  imbedded 
between  two  layers  of  transverse  filires,  being  subdivided  in  their  coui'se  into 
smaller  bundles;  at  the  upper  boi*der  of  the  pons  they  enter  the  crus  cerebri,  form- 
ing its  fasciculated  i»ortion  or  orusta. 

*2.  The  olivart/  t'asriru!n«  tlivides  in  the  pons  into  two  bundles,  one  of  which 
aseends  to  the  corpora  qimdrigemina ;  the  other  is  continued  to  the  cerebrum  with 
the  fibres  of  the  lateral  column. 

3.  Thi*  fibrc8  from  the  lateral  and  posterior  cohij?in8  of  the  cord,  with  a  bundle 
fi'oro  the  olivary  fasciculus  and  restiform  body,  are  intermixed  with  much  gray 
matter,  and  uppear  in  the  floor  of  the  fourth  ventricle  as  the  fasciculi  teretes :  they 
ascend  lo  the  deep  or  cerebral  part  of  the  crus  cerebri. 

Tlieyr^//  mattrr  of  the  pons  is  irregularly  scattered  through  its  substance.  No 
gray  matter,  however,  is  found  on  its  anterior  or  superficial  surface,  which  is  occu- 
pied exclusively  by  the  superficial  transverse  white  fibres:  but  the  fjosterior  or  dor- 
sal surface  ia  chiefly  constituted  of  gray  matter,  traversed  by  longitudinal  white 
fibres,  forming  a  well-defiiieil  fonnatio  reticularis.  It  is  directly  continuous  with 
the  gray  matter  of  the  nKMlnllii.  In  this  formation  are  three  collections  or  gi-oups 
of  giinglion-eells,  foniting  the  nuclei  of  origin  of  the  fiicial  and  trifiicial  nerves  and 
the  superior  olivnry  nucleus. 

Tlic  mperinr  oUr<tnf  nurlens  is  .situated  in  the  lower  part  of  the  pons,  close  to 
ihe  me<lulla,  behind  The  longitudinal  fibres  from  the  anterior  pyramid,  ami  is 
enclfised  by  some  transverse  fibres  called  the  trapezium. 

Septum, — The  fK)ns  is  sul divided  into  two  lateral  halves  by  a  median  septum.. 
which  extends  through  its  posterior  half  and  is  continuous  with  that  of  the  medulla, 
and  like  it  formed  by  an tero- posterior  fibres  which  decussate  in  the  middle  line. 


Cerebrum.  Upper  Surface  (Figs.  44*],  447). 

Tlie  Cerebrum'  in  man  eonatitutes  the  largi'st  portion  of  the  encephalon.  Its 
upper  surface  is  of  an  ovoidal  fomi.  bi'oader  behind  than  in  frvuit.  c*mvex  in  it* 
general  outline,  and  divided  into  two  lateral  halves  or  hemispheres,  right  and  left. 
by  tha  great  Inngitudhial  Hs»nrey  which  extends  throughout  tlie  entire  length  of  the 
cerebrum  in  the  middle  line,  reaching  down  to  the  base  of  the  brane  in  fiimt  and 
behind,  but  interrupted  in  the  middle  by  a  broad  transverse  eommissui'e  of  white 
matter,  the  eorputi  ralfosunt^  which  cnnnerts  the  two  hemispheres  together.  This 
fissure  lodges  the  fiilx  cerebri.  an<l  indicates  the  original  dcvelofjment  of  the  brain 
by  two  lateral  halves. 

Each  hemisphere  presents  an  outer  surface,  which  is  convex  to  correspond  with 
the  vault  of  the  cranium  :  an  inner  surface,  flattened  and  in  contact  with  the  op|x>- 
site  hemisphere  (the  two  inner  surfaces  forming  the  sides  of  the  longitudinal  fissure) : 
and  an  under  surface  or  base,  of  more  irregular  form,  which  rests  in  fi*ont  on  the 
anterior  and  micMle  fosspp  of  the  base  of  the  skull  and  behind  u|»on  the  tentorium. 

Convolutions. — If  the  arachnoid  is  removed  with  tlu'  forci'iw.  the  entin*  sur- 
face of  «ich  hemisphere  will  be  .seen  to  pres*ent  a  number  of  convoluteil  eminences. 
the  ronvolutioM  or  «;//ri.  separate<l  from  each  other  by  depressions  (fissures  and 
niilci)  of  variou.fl  depths.  The  outer  surface  of  each  convolution,  as  well  as  the  side* 
and  bottom  of  the  sulci  between  them,  are  coni|rM»sed  of  gray  matter,  which  is  aille<l 
the  rortical  nuhntnncp.  TIjc  interior  of  each  convolution  is  composed  of  white  niai- 
ter.  and  white  fibres  also  blend  with  the  gray  nuitter  at  the  sides  and  bottruu  of  the 
sulci.  By  this  arrangement  the  convolutions  are  adapted  to  increase  the  amount 
of  gray  matter  without  occupying  much  atldiiional  space,  while  they  also  afford  a 

'  [In  PUidvinv'  llie  l>rain  no  one  shmild  overlook  the  Hnlendid  TopvffrafthiatJ  AuiUomy  frf  tkr  lirain, 
Uv  Pmf.  J.  r.  Dnltoii.  IMiihtdelpbia.  ISH.V  In  the  Jin-i^fifn  AnnnU  of  Annttmti/  anf  StiT<^^  for  1880 
also  is  an  exccJIent  and  clear  .-m-niml  of  ntiich  of  the  nnHtomy  nf  the  cerebmm,  hv  the  slime  antlior.] 
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greater  extent  of  surface  for  the  termination  of  the  white  fihrcs  in  the  pray  matter. 
On  closer  examination,  howover,  the  cortical  subi^tance  is  found  subuivide*!  into 
four  layers,  two  of  which  are  composed  of  gray  and  two  of  white  luattcr.  The 
most  external  is  an  outer  white  stratum,  not  etjuully  thick  over  all  parts  of  the 
brain,  being  most  marked  on  the  convolutions  in  iIjc  longitudinal  fisjiure  and  on 
the  under  part  of  the  brain,  especially  <ni  the  middle  lobe,  near  the  doscending 
horn  of  the  lateral  ventricle.  Beneath  this  is  a  thick  rcddi«h-»^niy  lamina,  and 
then  another  thin  white  stratum;  histly,  a  thin  stratum  of  gray  matter,  which  lica 
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Upper  Burnice  of  Uie  Brain,  the  Anurbnuid  buvtng  beeu  removed. 

in  close  contact  with  the  white  fibres  of  the  hemispherea :  consequently,  vhite  and 
gray  laminre  alternate  with  one  another  in  the  convolutions,*  In  certain  convolu- 
tion*, however,  the  cortical  substance  consists  of  no  less  than  six  layers,  three  gray 
and  three  while,  an  additional  white  stratum  dividing  the  most  superficial  gray  one 
into  two:  this  is  especially  marked  in  those  cuuvulutions  which  are  situated  near 
the  corpus  callosum. 

The  sulci  are  generally  an  inch  in  depth  ;  they  vary  in  different  brains  and 
in  different  parts  of  the  same  brain ;  they  are  usually  deepest  on  the  outer  convex 
surface  of  the  hemispheres;  the  deepest  is  situated  on  the  inner  surface  of  the  hem- 

*  In  the  specimen  fr>m  which  this  fiRnre  wiw  driwn  iho  (iuriclo-f>cci(>it«l  fiKsure  hiut  been  bridjred 
over  or  ob)i(erHle<1  tiy  one  of  the  Anne<'tant  OMivnlntiuns  ol  the  ocL-ipitiil  lube,  but  itit  continualiuu 
can  l:«e  traoefl  on  the  interml  iwti»ert  nf  the  hemisphere.     (See  Kix-  3U*J,  .M.i 

'  The  stiulent  ghoiitd  henr  in  mind  tlifii  ii  U  cxiremcly  (loubtfnl  wbether  these  Inminne,  visible  to 
the  naked  eye,  eorr*-flptHid  to  tlie  layers  of  wliich  the  cortical  gray  mailer  in  said  to  be  biatolo^call/ 
oonQpo9e<i,  and  which  will  presently  be  described. 
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iftphere,  on  a  level  M-itb  llie  corpus  callosum,  and  corre<»j>nnds  to  the  projection  in 

tLe  posterior  liorn  of  the  bitenil  ventn<:Ie,  ftt'pponwi/ms  minor. 

The  number  and  extent  of  tlie  couvolutioas,  i\s  well  as  their  depth,  uppeur  to 
bear  close  relation  to  the  intelleetual  power  of  tlie  individual,  as  is  shown  in  their 
increasing  complexity  of  atTangement  as  we  ascend  fVoni  llie  lowest  Mammalia  up 
to  man.  Thus  they  are  absent  in  some  of  tlie  l(»\ver  orders  of  Mammaliii,  and  rbey 
iuereai^e  in  uuml>er  and  extent  through  the  hi»;iier  orders.  In  man  they  present  the 
most  complex  arrautrement.  Again,  in  the  ehihl  at  birth,  before  the  intelleetual 
fueultics  are  exercised,  the  convolution*  have  a  very  simple  aiTangement.  present- 
ing few  undulations,  and  the  sulci  between  them  are  lesd  deep  than  in  the  adult. 

f  Kio.  -147. 


View  of  the  Brain  from  Above. 

J*.  fmiirml  lobe:  /*,  pnrli-lal  lobe:  o.  (►crlpluil  lobe :  S,.  fii<l  nf  !h*»  horlxonidl  branch  of  tho  fi»urh 
trni  ftMUpD  or  n»-Mire  of  Rnlnndo;  -1,  antcri<T  c«-utral  <-r  RMvmliiiK  lP"nmI  ii-uv-luiloii;  B,  y 
(irnxviiiUiij^  parli'ial  cm  volution;  F,,  upper.  F^.  middle,  /■',.  Ii'Wt-r  fW.Tirn!  i-(.nr<.liitf<)n  ■  r  - 
biiIi'Uk; /,,  infiTfor  fnvntal  miIcii 
lohuK; :  /,,  Utwcr  piiritiiil  luhu]< 


-     •■ .• 

/,.  vfrtiml  flftKun?  (fulcus 
ntnsiltuU'd  by  /',.  pTnn?  mj' 


patictnl  sulcus;  ffii.cttil"S4>-niHrKliirtl  -ulfii>;  j*f>,  pancio-ivccii-ii;..  , 

occipltoi  couvoluUou;  (>„  »eoand  occipllaleouvoluik'n;  o.  buIl-u-.  ..i  .  ij.iuinn  irtiiis\iTaUA.j 


Tn  old  a^e,  when  the  mental  faculties  have  diminished  in  activity,  the  convolutions 
become  much  le^s  prominently  marked. 

The  convolutions  on  the  outer  convex  surface  of  the  heraisphere,  the  general 
direction  of  which  i»  more  or  le>ts  ohlittue,  are  the  largest  and  most  e<miplirateil 
convolutiouH  of  the  bniin,  freqjuently  becominjr  hninched  like  the  letter  Y  iu  their 
coui*8e  upward  nnd  backward  toward  llie  longitudinal  fit^nre :  these  convohilions 
attain  their  greatest  development  in  man.  and  are  especially  charactenatic  of  the 
human  brain.     They  are  seldom  [exactly]  Hymmetrical  on  the  two  sides. 

Fiasures. — There  arc  five  principal  fissures  in  the  bniin.  Many  of  the  larger 
sulci  arc,  however,  cnlle<l  fissure.K  also,  but  these  five  are  the  chief  landmarks:  1, 
The  great  lofujiludinal  finmire^  separating  the  two  hemispheres ;  2,  the  great  traM- 
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t»^«f  fissure  of  Bichat,  between  the  cerebrum  nml  cerebellum,  which  mimits  the 
pia  niiitcr  into  the  interior  of  the  brain  nmler  the  hinder  v\\\\  of  the  corpus  tuJlusiim 
08  the  velum  interjutsitum  (see  p.  »Jl*(j  and  Fig.  475,  2U,  p.  701);  ?J,  tlje  figsure.  of 
Stflviiu ;  4,  the  Hsifure  of  Rolando  (t%  Figs.  447  and  448);  5,  the  pnrifU>-occimtal 
fia^iLre  (/*<>).  Uf  tliene  fissures,  the  first  two  separate  the  great  diviniona  of  the 
brain,  and  the  hunt  three  separate  the  lohcji  of  the  brain  from  each  other.  AU 
other  fissures  are  intralobular.*  (For  the  topographical  i-ehitioud  of  the  cerebral 
surface  see  p.  6X1.) 

Tlie  fissure  of  Sylvius  [.S',  *S'',  *S'"]  begins  at  the  base  of  the  brain  at  the  anterior 
peHbi'^ted  space,  aud»  passing  outward  to  the  external  surface  of  the  hemisphere, 

[Kio.  448. 


Outer  Surtkce  of  the  Left  Hcmbtpbere. 

Fr<intn]  lobe;  P,  {larleUiI  lube:  O.  occipital  Iob«-;  T.  tumpciro-^pheiioldiil  lube;  S,  fieture  of  8>ivlus,  S',  boH- 
znntal.  S",  a.tcen(ling  ramun  of  tin*  lutme :  r,  miIcua  c«-iitran«  or  li«surp  of  Rolundo .  A,«iiirrlnr  »■•  iiinil  or 
BACC'iHllriKfroiUalc'MnvoluUun:  II,  poslLTkir  c«.MitrAl  uruM'otiillng  purieliil  oonvolnUnn;  P.  mlil. 

die,  and  F,,  iiii'vrlor  fnjriial  rtinvofuti-'ii^;  /, .  supt'rlor.uiiil/,,  Inffri'T  fronliil  sulcus:/,,  ^il.  ■  nili'<: 

r,.  Hiipfrior  pMrietrtl  or  (Hwtero-itnrletiil  l.il.nli  .  \\    init_'ri(>r  parietal  lobule,  vf  Jt. :    1'..  ir\  ^  ■     Miri;in- 

ftlla;    I',,  ifyruh  mmuJani;   m.  siilriis  iir  ;  -:    nu,  tL-nuinntlun  <rf  the  i'alIi>MVtu;i!v;iuul    ll^''llrc: 

C.  Or^t.  O,,  Mjoono.  O,.  thlnl  occipit«I  :   ;/-».  pariciu-iK'ctpittit  tiv-uiv:  v..  >tilcu-i  (H-ripiialis 

Irnnitvenus;   n,,  jiulcus  wciiiiiali?.  Ioiilt  i  iVrlur:   T,,  flrat,  T™.  i^uc-uud,  T,.  third   ti:iDporo-si>b«- 

nuidttl  C4jnvo1utiDiu;  f,.  Ilr.^t,  f„  aecuiid  tuiupuru^phenuidfii  fla»urt»s  (Eckcrj.] 


divide^)  into  tivo  branciiL's:  one,  pussini^  uj>w;ird  toward  the  lonjritudinal  fis-sure,  may 
be  tenned  the  atteending  limb  ;  the  other,  the  loa^'e r  one,  running  nearly  horizon- 
tally backward,  may  be  called  the  horizontal  limb.f*] 

The  Fissure  of  Bolando  [<•]  is  situated  about  the  middle  of  the  outer  surface  of 

['  The  noinenrlature  of  ilic  fisbures  and  iXinvnliitioiis  is  br  no  means  yet  fixed  in  detail.  The 
Biudent  iiiu^t  renien))»t>r.  ihtrelnre,  that  other  najues  may  be  found  in  other  text-bookit,  aiid  he  nii»t 
be  careful  not  to  l>ct^(ime  confused  by  them.] 

['  Turner  makes  the  ;interior  lirnh  of  tbi)*  inifM>rt:int  fiKsure  (x>ntinuiins  vr'xXh  the  jire<x'ntrul  tnlcus, 
and  the  ICnglUh  e<tit«>r  of  Gray  has  fi>l)nweil  thi*^.  A^t  nearly  nil  analiimi!<t:<  tnilieve  thvni  lu  l^*  wp- 
amte,  I  have  chanced  the  text  accordingly.  In  ihe  li^ureit  in  the  Kn^Hsh  itlition  nni  only  is  the 
BU»ve  represenled,  but  the  |MTsterior  liuib  uf  the  Sylviun  fituinnf  and  the  itilmimiicUiI  and  the  parieto- 
»Hfipitftl  fiwures  :trf  nil  there  represenle*!  nf*  nne  ountinnmi*  fiM«nre.  and  Iwtiii  the  frontal  sulci  join 
the  prcccntral  sulcus.  I  have  mibbtituied  the  more  accurate  |)Iuieh  of  Eckcr.  In  ihe  text  nn  the 
lirnin,  while  adhering  sm  nearly  as  pnHsihl*:  to  the  KniflUb  LtHium.  I  hiive  been  n>nipelled  to  make 
many  chan^^  that  ciHild  not  well  l»e  indicutf-d  by  hrarkoLs.  I  hiivt-  therefore  oniitte*]  them  entirely, 
execpt  in  referenocti  and  to  the  aectiuo  ua  Cerebnii  Localiuuiuu  aud  Topograpliy.  uf  which  I  have 
added  the  whole.] 
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the  hemisphere.  It  commencef  at  or  near  the  great  longitudinal  fissure,  half  an  inch 
behind  the  rnid-point  between  the  glabel!:i  and  the  external  occipital  protubenince, 
anil  runs  (inwnwnnl  and  forward  to  ttTUiinatc  a  little  above  the  horizonUil  limb 
of  the  fissure  of  Sylvius.  The  upper  two-thirds  of  its  course  lies  at  an  an^le  of 
67°  with  the  great  longitudinal  fissure.  It  then  becomes  more  vertical,  forming  a 
knee-like  angle.  In  front  and  behind  it  are  two  very  important  convolutions,  the 
ascending  frontal  and  ascending  parietal  convolutions,  unitt»d  above  in  the  paraccn* 
tral  lobule,  and  below  in  the  opereutian^  which  overhangs  the  island  of  Red. 

The  Parieto-occipital  Fissure  [/wj  is  oldy  seen  to  a  slight  extent  on  the  outer 
surface  of  the  hemisphere,  and  is  not  so  distinctly  marked  as  the  others.  The  portion 
on  the  outer  surface  of  the  hemisphere  is  sometimes  called  the  external  parieto-occip- 
ital fissure,  to  distinguish  it  from  the  continuation  of  the  sulcus  on  the  internal  surface 
of  the  hemisphere,  which  would  then  be  temied  the  inteTind  parieto-occipitu!  fissure. 
It  commences  about  midway  between  the  posterior  extremity  of  the  brain  and  the 
fissure  of  Rolan<lo»  and  runs  downward  and  forward  for  a  variable  distance*  becom- 
ing indistinct  below. 

Lobee.^ — These  three  fissures  divide  the  ext<»rnal  surface  of  the  hemisphere  into 
five  lobes — the  frontal  the  parietal^  the  occipital^  the  temporo-itphevoidalj  and  the 
central  or  talaml  of  Rct'l  [Figs.  447  to  450]. 

The  Frontal  Lobe  is  that  portion  of  the  brain  which  is  situated  in  front  of  the 
fissure  of  Rolando  and  above  the  fissure  of  Sylvius.  It«  under  surface  rests  on  the 
orbital  plate  of  the  frontal  bone,  and  is  t<*mird  the  orbital  lobe. 

The  precejitral  or  vertical  Jiesure  [/a]  runs  upward  through  this  lobe,  dividing 
off  a  convolution  which  lies  between  it  and  the  fissure  of  Rolando,  and  which  is 
called  the  ascending  frontal  convolution  [a].  The  front  j»ortion  of  this  lobe,  on 
the  outer  surface,  is  divided  into  three  principal  convolutions  by  two  antero-pniste- 
rior  sulci  cjilled  the  superior  and  inferior  fnuiial  sulci  (,/,./j).  The  iidcrior  sulcus 
(/»)  generally  is  united  at  a  right  angle  with  the  preccntral  sulcus  (/,).  The  three 
convolutions  are  named  respectively  the  superior^  vnddl»\  and  inferior^  or  first, 
second,  and  third  frontal  convolutions  [Fj,  f^  fJ.  The  third  is  often  called  Broca's 
convolution. 

The  under  surface  of  the  frontal  lobe,  which  rests  on  the  orbital  plate  of  the 
frontal  bone,   is  named  the   orbital  lobe  (Fig.  449.)      It   presents  a  well-marked 

froove  ur  sulcus  for  the  olfactory  nerve  which  often  covers  most  of  the  sulcus, 
'he  convolution  internal  to  this  sulcus  [l-J  is  the  inferior  part  of  the  first  frontal 
convolution.  External  to  the  sulcus  this  surface  of  the  frontal  lobe  shows  the 
lower  ends  of  the  second  and  third  frontal  convolutions  [Fj.  Fj].  sometimes  called 
here  respectively  the  internal  and  external  orbital  conv<»lutions.  The  second,  owing 
to  the  short  olfact<.>ry  sulcus,  is  usually  partly  blended  with  the  first. 

The  Parietal  Lobe  is  bounded  in  front  by  the  fissure  of  Kolanilo,  behind  by  the 
parieto-ofcipital  fissure,  and  below  by  tlie  hori/ontal  limb  of  the  fissure  of  Sylvius, 
which  se[>arate.s  it  from  the  leuiporo-sphenoidal  lobe.  It  ])resents  four  well-marked 
convolutions,  more  or  less  sepnnitetl  from  each  other  by  secondary  fissures.  Of  these 
fissures,  one,  the  intraparietal  [i))]  commences  above  the  horizontal  limb  nf  the 
fissure  of  Sylvius,  opposite  the  knee-like  bend  in  the  fissure  of  Rolando,  and  nms 
at  fii*st  upward,  parallel  to  and  behind  the  fissure  of  Rolando,  sepamting  a  convo- 
lution, the  ascendinfj  parietal  [b],  which  thus  lies  between  the  fissure  of  Rolajido 
and  the  intrnparietal  fissure,  and  is  parallel  with  the  ascending  frontal  convolution. 
The  intraparietal  fissure  then  turns  backward,  runs  parallel  with  the  great  longitu- 
dinal fissure,  and  separates  a  convolution,  the  superior  parietal  [»*,]  (posterior  parie- 
tal lohule).  which  lies  along  the  margin  of  the  longitudinal  fissure.  This  is  contin- 
uous in  front  with  the  ascending  parietal  convolution,  and  behind  is  limitetl  Ity  the 
parieto-occipital  fissure.  The  remaining  part  of  the  parietal  lobe — namely,  that 
part  between  the  intraparietal  fissure  above  and  in  front  and  the  horironial  limb 
of  the  fissure  of  Sylvius  and  the  hinder  part  of  the  first  temporal  fissure  below — is 
divided  into  two  convolutions  by  a  short  vertical  fissure:  the  anterior  of  these  is  the 
tupramarginal  [pj  convolution,  and  the  posterior  the  angular  convolution  [p,']  ; 
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this  livtter  convolution  is  joined  with  the  temporo-sphenoldal  ami  occipital  lobes  by 
small  connectinj;  convolutions.  The  upper  ends  of  the  a8cending^  frontal  and  ascend- 
ing parietal  convolutious  are  known  Jis  ihe  par  ai-entr  a  I  htbule  (rig.  4r>0,  Ve), 

The  Occipital  Lobe  is  situated  nt  the  posterior  exireniity  of  the  brain,  and  is 
sepanitetl  above  from  the  parietal  lobe  by  the  parieto-occipitjil  fi.spure  [;'"];  below 
and  in  fnmt  it  is  unitetl  with  the  leiujjoro-spbciioidal  and  pjirieuil  lobes  by  small 
connecting  convolutions.  It  is  imperfectly  divided  by  two  small  transverse  fissures 
[o,  0.]  into  three  eonvolutifms,  named  respectively  the yrV«^,  Bt.'cw/ti^»  and  t/aVii  orci/>- 
%ta(  convoIutioHH  [0|.  O^  O^J. 

The  Temporo-sphenoioal  Lobe  [t]  is  that  portion  of  the  hemisphere  which  is 
lodged  in  the  middle  fossa  of  the  ba^se  of  the  akull.     In  front  and  above  it  is  lim- 


Vlew  of  the  Brain  from  below. 


Fi.Flwt  ft-ontnl  ronvolutlnn  '"r  (rvnis  n*pin«:  F,.  iui»J<lle  or  ftecnnd  ft^nial :  f,.  Inferior  or  ihtrrt  fVontal  eon- 

TiilnUnn;/,.  mk-uB  ulf«i?t'.rlii!*; /».  fiuUmii.  orMutltn;  7*,.  Hrcoii*!  or  middle  lemp«iro-(rphcn'>ldal  conTolutlnn  ; 
r,,  thirtl  or  inferinr  t<jii|".r.>-'.phfn..ldal  cnnvulmlftn:  T",.  frynis  occiuitu-teinfx)rmlU  Kiu  riilis  lobulu*  ftwi- 
furmi-i;  7*,.  ytyrn-  ■  itiimmlia  intrdldlls  (l"tnilii8  lin^ualLs):  ^^,  sulcus  tn-rii'  -  Infr-rinr; 

(a.  Rulcus  tviii[>'>r"  -  inferinr,  or  third  ictit)>tnil  ti^t^lll^*:  /,.  -(Ulcim  Ump.>r-  niedtiUlii, 

or  MTfond  teiniMtn^;  pnrii'in-ot'fip'ml  rtMure:  'Jt*.  culcarine  (l-uiure;  U,  tfyni^  ;);  T,  gyru« 

uncinarus;  Cft^  optic  cLlaaiim,-  cc,  eurpura  albicanti*:  iTA',  crura  »:r«br{;  (^curpiucalloaum  ^Ecker).] 


ited  by  the  fissure  of  Sylvius;  behind  it  is  connected  with  the  parietal  and  occipital 
lobes.  It  is  divided  into  three  convolutions  by  two  antero-fMJsterior  fissui^-s.  the 
first  and  second  temporo-ipKcnoidal  jUsurei^  {t^^  f,):  of  these,  the  upper  one  runs 
parallel  to  the  horizontal  limb  of  the  fissure  of  Sylvius,  and  is  hetice  sometimes 
named  the  parallel  fissure.  The  three  convolutions  fonne<l  by  these  two  fissures 
are  named  respectively  the  firaL  secomh  and  third  temporo-aphejiaidal  convolutions 
in  their  numerical  onler  from  above  downward  [t,.  Tj.  Tj]. 

The  Central  Lobe  or  Island  of  Reil  [or  Insula]  is  best  seen  in  section  in 
Fig.  469,  p.  693,  and  ¥'\s.  470.  p.  694.  It  is  situate*!  in  the  fissure  of  Sylvius  at 
the  base  of  the  brain,  and  is  hidden  under  the  overhanging  and  fused  lower  ends  of 
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the  oflcomling  frontal  lunl  aHccrulin^  parietal  (H>nvoliiti(>ns  known  as  the  operculum, 
being  connected  in  front  with  the  posterior  extremity  of  the  orbital  lobe,  and  sep- 
arated extorniilly  bv  a  deep  sulcus  from  the  inferior  frontal  convolution  and  from 
the  lower  en<l5*  of  the  ascending  frontal  and  jiurietal  convolutions.  It  is  a  trinnirn- 
lar-siiaped  prominent  cluster  of  about  six  convolutions,  the  /;///'/  opt^.t\  so  oiUetl 
from  being  covered  in  by  the  sides  of  the  fiKsiire.  By  the  removal  of  these  convo- 
lutions the  extraventricular  part  of  the  corpus  striatum  would  bo  reached. 

On  the  intwr  or  median  surface  of  the  hemispheres  the  arrangement  of  the  con- 
volutions is  less  complex  ;  tlicy  arc  generally  well  define<i.  and.  souie  of  (hem  being 
of  grejit  length,  there  in  not  the  same  subdivision  inu»  smaller  lobes  as  on  the  exter- 
nal surface  (Fig.  450).  The  fissures  on  the  internal  surface  are  five  in  number,  and 
are  named  the  caUo9o-mary{nul^  the  paHet<o-oc<*ipitaly  the  calcarine^  the  ooUiUeral^ 
and  the  dv/itate. 

[Fio.  460. 

A  cB 


Inner  Surfiice  of  Rifcht  Hrnifrtphere. 

CC,  corjiu*  pnUrtBiim.  IiingJttJilliiaUy  divided  ;  Of.  ^ni»  ftinilcjitun :  H.  Kyrus  hlppocAmpl ;  ft.  »iiloii«  hippficainp!, 
urueiiiAtc  Assure '.  X\  nnclnati-  Kyrua:  au.  MiliKin  cMlloMf-nmrRliiallKr  F|,  lui^liiui  a-iMi  I  cf  flu  fiot  fr«ii)H»i 
cnnvnIuOon :  c,  tennlnal  p^Tifon  ui  the  biiU'ti^  rontrnli<t.  (ir  rtti^siirc  of   t  -  i; 

B,  AKCi'lidlnit  imrielal  c^'nyrtliilitni ;  I*,",  pn>cuiH.-ii!(;  fcVuneiin;  jw,  j*ritftn..  . 
italb  traiinverteu* :  «*-,  ftilrnrlrtr  iinsuri';  ^tr*.  suixrlor.  r»c".  inferior  mrauiinf  i;  ■ 

T«.  g>'ru:i  L>cclpiio-U.'tnpormIls  luu^rttllti  (ioUtillp  fu^troriiiL-}:  T.,  gynu  occiplto  itiupumiis  muliAiis  (lubuius 
UngualU) :  (/.  cuUaU.-niI  ur  ucclpitu-lumpurul  tiMuru  i  Kvker).] 

The  oaUoso-marffinal  flsBure  [p»i]  is  seen  in  front,  commencing  below  the 
anterior  extremity  of  the  corpus  callosuni ;  it  at  first  runs  forward  and  upward  par- 
allel with  the  rostrum  of  the  corpus  calk>sum,  and,  winding  round  the  genu  uf  that 
body,  it  continues  from  before  backward  between  the  upper  margin  of  the  hemi- 
sphere and  the  corpus  c-allosum  to  al>out  midway  between  the  anterior  and  posterior 
extremities  of  the  brain,  where  it  turns  upwaril  to  re-ach  the  upper  margin  of  the 
inner  surface  of  the  hemisphere  and  joins  the  superior  extremity  of  the  fissure  of 
Rolando  or  terminates  in  its  immeiliate  vicinity,  geuenilly  behind  it.  It  separates 
the  marginal  or  first  fmntal  convolution  [fr]  from  the  g^*^us  fornicatus  [u/]. 

TLe  parieto-occipital  fissure  [/^o]  (internal  parieto-oc<*ipital)  is  the  continuation 
of  the  short  fissure  of  the  same  name  seen  on  the  outer  surface  of  the  hemisphere. 
It  extends  in  a  curved  direction  downward  and  forward  to  join  the  c«lcanne  bsaure. 
It  separates  the  precuneus  or  quadrate  lobe  from  the  cuneate  lobe  [cuneus,  <?e]. 

The  calcarine  fissure  [or]  coniTnences  usually  by  two  branches  [or?',  or"]  at  die 
back  of  the  hemisphere,  runs  nearly  horizontally  forward,  and  is  joined  by  the 
paricto-occipitjil  fissure,  and  continues  as  far  as  the  posterior  inferior  extremity 
of  the  gyrus  foruicatus.  It  scpunites  the  cuueate  lobe  [^oz]  from  the  lobulus  lin- 
gualis  [tJ. 
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The  collateral  or  occlpito-teznporal  flaBure  [c/J  is  situated  below  the  preced- 
ing, being  .sepnnit<?d  from  it  by  the  linjrnal  lohiilc.  It  runs  fttrwanl  from  the  po^ 
tcrior  extremity  of  tlie  brain  nearly  as  far  us  tlie  commencement  of  the  fLssnre  of 
Sylvius.  It  lies  below  the  posterior  and  middle  horn  of  ihe  laterid  ventricle,  and 
causes  the  prominence  in  the  interior  of  the  lateral  ventricle  known  as  the  eminen* 
tia  coUatemlis. 

The  dentate  flss\ire  or  sulcus  hippocampi  (//)  commences  immediately  below 
the  posterior  extremity  of  the  corpus  cullosum.  and  runs  forward  to  tenuinate  at  the 
recurved  part  or  hook  of  the  uncinate  gyrus  [r].  It  corre«|>onds  with  the  promi- 
nence of  the  hippocampus  major  in  the  descenoiug  horn  of  the  lateral  ventricle. 

The  lobes  or  convolutions  seen  on  the  internal  surface  of  the  hemisphere  are 
8ix  in  number,  and  are  named  gyrus  fomieatuH^  niargirxaly  quadrctte^  eutieate^  unci- 
nate, and  temporo-aphi-noiilal. 

The  gyrus  fomica-tus  [t;  f*,  o /'],  or  convolution  of  the  corpus  callosum,  begins  just 
in  front  of  the  anterior  perforatcil  space  at  tlie  base  of  tbe  brain;  it  a-scends  in  front 
of  the  genu  of  the  corpus  calloHum  and  runs  backward  along  the  npj)er  suHkce  of 
this  body  to  its  posterior  extremity,  where  it  parses  downwanl  and  forward  under 
the  name  of  the  f/f/rus  hippocam/ti  (H)  to  terminate  aj<  the  unchtote  gf/rys  (v)  nearly 
opposite  where  it  began.  It  is  bound<?d  above  by  the  calloso-marginal  fissure  [o;nJ, 
which  separates  it  from  the  marginal  or  first  frontal  convolution  [f,J. 

The  margrinal  or  first  frontal  convolution  [f,]  is  situated  above  the  preceding, 
and  has  received  its  uame  from  its  |M>sition  along  the  edge  of  the  longitudinal  fissure. 

[Kio.  451. 


Hemd  of  «  CnfinvcT  frnui  whicli  tli?  srulp  ha*  bcuii  rvuiov>?d  omxjsitc  the  »«»-c-aIk'il  uiot or- region  of  the  brain : 
H,  eritfe  nf  cut  rcalji:  P,  pvrU-nirittiin  .  Cronmnl  ttuiiiix-;  rf  T.K.,  rtdgc  nr  ivmporal  favla.  ar  saperlnr  tem- 
poral riddtf  (yup«nur  yivpliaiitmn:  I.T.  K.,  rltlKe  of  letuponil  iiitiHc'le,  t*T  interior  tempuMl  rlU^*  (inferlur 
KWpUaulun):  S,  Q.,  bquainuparleinl  suturu:  T.  M.,  wmptjrul  muiu'lei  T.  F..  Ufmporal  fkscU  (Uonlvy,.] 


It  is  the  inner  aspect  of  the  first  frontal  convolution.  It  commences  in  front  at  the 
anterior  perforated  space,  runs  along  the  margin  of  the  longitudinal  fissure  on  the 
under  surface  of  the  orbital  lobe,  being  bounded  externally  by  the  sulcus  for  the 
olfactory  nerve :'  it  then  turns  upward  to  the  upper  surface  of  the  hemisphere,  and 
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runs  backward,  foniiing  the  inargiiml  convolution  on  the  inner  surface  to  the  point 
where  the  calloso-marginal  fissure  iiun.s  upward  to  reach  ilie  t;u|M.'rior  border  of  the 
hemisphere.  It^  poiiterioi-  |>orliou,  iu  front  of  the  prccuueuji  or  quadrate  lobe,  par- 
tially cut  off  by  a  fairly  constant  fuiTow  at  right  angles  to  the  corpus  callosuiu,  is 
known  as  the  paracentral  lobule  (pr).  It  is  llie  fused  upper  ends  of  the  aacontl- 
ing  frontal  (a)  and  a.-ceiidin;;  pnrietul  (b)  convolulions. 

The  quadrate  lobule  or  precuneus  (\\")  lies  between  the  calloso-marginal 
fissure  [c/»]  in  front  and  tlie  parieto-occipilat  [jix']  behind.  Below  it  joins  the 
gyrus  fornicatu-s. 

The  cuneufi  or  occipital  lobule  [cunfuit^  a  wedge  (o?)]  is  triangular  in  shajte, 
being  situated  between  the  pariel4>-oCL'i|»ital  \_pi>]  and  ealcjirine  fissure  [oc],  which, 
as  above  mentioned,  meet  behind  the  posterior  extremity  of  the  gyrus  fomicatus. 

[Fi«.  452, 


view  i>f  Ibe  same  ITe«<l  as  Fig.  IM.  the  b«»«  ln,>lnK  renmvetl  *>y  «  virilcfll  "nw-out  thronch  the  Inftrior  .«u*nhii- 
nf<in,  by  another  along-  ilic  «fiimni<i-Ttiirlirta)  suture,  by  "Mf  i-flniJU-l  tn  tht;  fit>(in-  »if  Kohindo  and  Jusi  tn  fp'iji 
r>f  the  parti'Uil  iMniiiriici^,  iiful  hv  nne  abinK!  ibv  NutiT  t><ir4U*r<>r  ilu*  sdRJital  Mitun^  M,  inArKlit  ^f  the  heinl- 
»phi'iv;  S.  F.S.,  ■(uiH'rlor  frnatnl  miIciiw:  ii,Y  i;..  «nj>erti>r  fmnittl  >:vru«  :  M.  V.H  ,  itriildlo  ffuital  yjnifc  ;  P.C  S  , 
prorenirol  nrvvniral  sulcus;  A.  K.,  MOt'n'Un;;  fn<n>Al  pyni*;  A.  1* .  AKci.'n(lJnp  |»nrli-iii1  Kynic:  I.  v..  intrapari- 
elal  suIliis:  K.tl.t!>ure  i<f  Hulundo:  S.  ibsure  ur>vlviu>:  T.  >!..  ifinponil  mn^clf?:  T.  K..  u-niiM.ral  fascia:  «. 
T.  K.,  mipcriur  (t:tnpMr>U  rid^c  i^uperl'tr  :'iep1mrtloii)-  I.T.  R.,  Inferi"r  lunM><*ral  rM^f  (infrrl>»r  ftt«pbauloa); 
U,  subortUuate  iulciu  lo  lucendiutf  Ihintal  gynu  whtcb  unllvn  tli«  pbuiialury  ceutre  (Honley).] 


The  uncinate  g^yrus  [f]  is  the  anterior  inferior  teniiination  of  the  pyru8  for- 
nicatus  (o/)  throurrh  the  gyrus  liijipocauipi  (ii),  and  extends  to  the  fissure  of  Syl- 
vius, being  bounded  above  by  the  dentate  fissure  [A],  and  separated  below  from  the 
temiwro-sphenoidal  lobe  by  the  collateral  fissure  \yf\  From  the  anterior  extrem- 
ity a  narrow  jiorlion  is  recijrve<l  or  lient  backward  in  the  form  of  a  hook,  which  is 
sometimes  callud  llic  rrurhet  nr  t/tirtttt. 

The  Temporo-ephenoidal  Lobe. — The  temporo-sphenoidal  lobe  has  on  its 
outer  surface  the  three  convolutions  ali-eady  described.  On  its  under  and  inner 
surface  are  two  more,  tlivided  from  each  other  by  the  collateral  or  occipi to-temporal 
sulcus  (c/).  They  are  the  lateral  oecipito-tempornl  coiivohition  or  fusiform  lobule 
(T|)  and  the  median  occipito-teni|>oi*al  convolution  or  lingual  lobule*(T0). 


CEREBRUM,    UPPER    SURFACE. 


681 


Besides  the  great  primary  convolations  above  named  and  described,  and  which 
can  be  recognized  in  almost  any  well-developed  brain*  there  are  a  great  number  of 
secondary  convolutions  which  pass  from  one  to  another  of  the  primary,  and  often 
render  the  arriinfjemeiit  of  the  latter  somewhat  obscure;  of  lhei>e,  the  connections 
of  the  occipital  lobe  above  mentioned,  and  which  are  named  anuectant  convolutions, 
may  be  tjiken  as  example*". 

[Cerebral  Localization  and  Topography. — Within  tlie  last  few  years,  as 
a  result  chiefly  of  experiment  on  ilie  lower  unimaLs,  the  localization  of  various 
functions,  cnpecially  tliose  of  motion,  in  different  parts  of  the  bniin,  Ints  made  great 
progress  and  become  fairly  definite.  While  the  localities  in  which  they  are  sitnare<l 
are  not  sepai*ated  by  hard  and  fast  lines,  they  do  occupy  absolutely  constant  focal 
positions.  In  Figs.  4.53  and  454,  from  Ferricr,  these  localities,  so  far  as  ascertained 
at  present,  are  indicated.     Compare  them  with  Figs.  4o5  to  46*:i,  from  Horsley- 

Approximately,  as  based  on  experimentd  on  monkeys,  and  to  some  extent  on 
observations  on  man,  until  further  clinical  and  pathological  demrmstrations  in  man 
remove  the  probably  slight  errors,  they  must  serve  as  working  diagrams. 

(1),  on  the  postero-piirietal  lobule  (precuneus) — the  centres  for  movements  of  the 
opposite  leg  and  foot  in  locomotion. 

(2),  (3),  (4),  at  the  upper  end  of  the  fissure  of  Rolando  and  hinder  part  of  the 
first  frontal  convolution — the  centres  for  various  complex  movements  of  the  amis 
and  legs,  as  in  climbing,  swimming,  etc.  In  this  area  Horsley  states  that  the  arm 
and  leg  of  the  same  side  are  involved  together. 

rS),  at  the  [msterior  part  of  the  superior  frontal  convolution — extension  forward 
of  tlie  arm  and  hand,  Jia  in  putting  forth  the  hand  to  touch  something  in  front. 

(H),  on  the  a.scending  frontal  convolution  just  ta-hind  tlie  upper  and  hinder  end 
of  the  middle  frontal  convolution — movements  of  the  hand  and  forearm,  in  which 
the  Biceps  is  particularly  engaged — viz.  supination  of  the  hand  and  flexion  of  the 
forearm. 

(7)  and  (8),  respectively  for  the  elevators  and  depressors  of  the  angle  of  the 
mouth. 

(in  and  (10),  as  one,  mark  the  centre  for  movements  of  the  lips  and  tongue,  as  in 
speech.  This  especially  occupies  the  posterior  portion  of  the  inferior  frontal  (gen- 
erally known  as  Broca's)  convolution.  Disease  of  this  region  on  the  left  side  pro- 
duces aphasia. 

(11),  the  centre  for  the  Platysma,  retraction  of  the  angle  of  the  moatb. 

(12),  a  centre  for  lateral  movements  of  the  head  and  eyes,  with  elevation  of  the 
eyelids  and  dilatation  of  the  pupils. 

(13)  and  (13'),  on  the  supramarginal  lobule  and  angidar  gyrus,  including  also 
the  occipital  lobe,  indiaite  the  centre  for  vision. 

(14),  on  the  superior  temporo-sphenoidal  convolution,  indicate  the  centre  for 
hearing. 

(rt),  (b)j  (ff),  (d),  on  the  ascentliiig  parietal  convolution,  indicate  the  centres  for 
movements  of  the  fingers  and  wrist. 

The  centre  for  smell  is  situated  in  the  hook  of  the  hippocampal  region  (Fig. 
450,  r). 

In  close  proximity,  hut  not  exactly  defined  as  to  limits,  is  the  centre  for  taste. 

The  centre  for  touch  is  situated  in  the  hippocampal  region  (Fig.  450,  h)  and 
gyrus  fornicatus  (o/). 

Figs.  455  to  403,  from  Horsley,  indicate  similarly  the  localization  of  functions 
in  the  brain,  and  the  student  is  referred  to  his  paper*  for  a  fuller  description  of 
the  areas. 

The  relation  that  these  localities  of  definite  function  in  the  brain  bear  to  the 
exterior  of  the  skull  itself  is  of  the  greatest  im|)Ortance,  for  if  accurately  ascer- 
tained we  can  by  means  of  it  detennine  from  the  outside  just  where  the  fissures, 
sulci,  antl  convolutions  lie,  and  theivfore  where  the  above  aresis  for  certain  func- 
tions  are   situated.       Cerebral    topography    and    localization    have   been    utilized 

^Amer.  Joum,  Med,  Sct^  April,  1887, 
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[Fig.  453. 


side  View  of  the  Brain  nf  Man  (Fcrricr).] 


[Fio.  464. 


Top  View  of  (he  Brain  of  Man  (PeiTier).J 
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RapreientRUon  of  the  rnner  Face  and  Angle  of  the  Uepre^ntation  of  the  Vrtcal  Chords  (tdducUon) 

Moulb  (Uunleyi.J  (lloralcyi.] 


[Fi<i.  4-'>7. 


TFlo.  4-58. 


RepretentatloD  of  the  Lower  Fsce  and  Floor  of  tbo 
Mouth  (HuraleytJ 

[Fio.  459. 


ReprcMQlallon  uf  tUu  Shuuliler  (Konlcy).] 
[Fio.  460. 


Kepreaenl&lioa  of  the  Elbow  and  Wrisl  (Uorsley).] 
[Fio.  461. 


RcprcscDtutlon  of  Uic  Tbumb  (UonleyJ.] 
[Fio.  462. 

H 


Reprodactton  of  the  Crtmbtnefl  ftrnchmnoas  Actioa         BcpfCNDtotion  nf  Uic  I^wer  I.imh :  ii,  frinis  of  Rej>* 
uf  bdth  Limbs  (Ifunley)]  IMeatMSoii  of  Ibt;  flallux  (Bctivorand  Uonlvyi.j 
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[Fio.  -163, 


Keprownunon  of  ttae  Head  aod  yecfc.  logeUier  vtUti  Conjugate  Deviation  of  tbo  Eyes  (Homey).] 


rcrcntly  in  the  most  brilliant  operations  for  the  removal  of  tumors  from  the  rero- 
bnim  by  Godlee,'  liorslcy,*  an<i  Weir,'  and  others,  and  from  the  cerobelliim  by 
Horsley  and  May/  and  for  thu  relief  of  abscess  of  the  brain,  etc.  The  new  field 
thus  opened  gives  promise  in  the  near  future  of  the  most  extniordinary  results. 

The  r>llowing  brief  account  of  the  topographical  relations  of  the  brain  (espe- 
cially of  the  motor  region)  to  the  exterior  of  the  skull  is  appended  as  the  most 
serviceable  statement  that  can  at  present  be  made.* 

In  determining  tbe  functional  areas  it  is  more  important  to  be  accurate  ver- 
tically than  horizontally,  as  the  variation  of  function  from  above  downward  is 
greiiter  than  from  before  backward.  In  these  areas  '^minimal  stimulation'* — that 
is,  just  sufficient  electrical  stimulation  to  produce  any  movement — is  followed  hy 
movement  of  a  certjiin  segment  of  the  body  rather  than  of  single  muscles;  and 
if  the  degree  of  stimulation  be  increased,  neighboring  centres,  and  therefore  other 
segments  of  the  bo<ly,  are  involved  (i.  e,  primary  and  secondary  movements). 

Landmarks  on  the  Skull. — The  points  to  be  detennined  on  the  skull  are 
as  follows;  The  frontal  and  parietal  eminences  can  bo  easily  defined  by  the  eye 
and  touch.  The  nasion,  N  (Broca),  is  the  root  of  the  nose.  The  ophryon  (o)  is 
the  point  where  the  middle  line  is  crossed  by  a  horizontal  line  at  the  level  of  the 
upper  border  of  the  eyebrows.  It  corresponds  in  general  to  the  glabella  or  the 
elevation  between  the  eyebrows.  The  iuion  (l)  is  the  base  of  the  external  occipital 
protuberance.  The  steplianion  (s)  is  the  point  where  the  upper  temporal  ridge — 
that  is,  the  one  fur  the  temporal  fascia — crosses  the  coronal  sutures.  This  may  be 
better  called  the  upper  stephanion,  the  lower  slephanion  (s')  being  the  intersection 
of  the  coronal  suture  and  the  ridge  for  the  temporal  muscle.  The  pterion  (p)  is  the 
(usually)  H-shaped  junction  of  the  parietal,  great  wing  of  the  sphenoid,  frontal,  and 
temporjil  bones.  Tiie  horizontal  bar  of  the  H,  the  spheno-parietal  suture,  slopes  and 
lies  halfway  between  the  stephunion  and  the  upper  border  of  the  zygoma,  an  inch  and 
a  half  behind  the  external  angular  process. 

The  tem[K)ral  ridges  are  two  in  number — the  upper  for  the  temporal  fascia  and 
the  \ovrer  for  the  temporal  muscle.  The  upper  is  the  better  marked,  anil  can  be 
easily  followed  by  the  finger  from  the  external  angular  process  hackwanL  The 
lower  one  is  best  made  out  by  closing  and  relaxing  the  jaw,  when  the  up|>er  edge 
of  the  bellying  temporal  muscle  can  be  felt  by  the  finger.*  It  also  begins  at  the 
exteiTial  angular  process,  but  runs  at  a  lower  level  than  the  fascial  ridge,  and  at  the 
middle  is  alwrnt  two-fifths  of  an  inch  below  it. 

The  satures  next  must  be  fixed.     The  lambda  (l)  or  the  point  of  union  of  the 

>  Lnncet,  Dec.  20.  ISM.  •  Brit.  M-d.  Jmtm..  Oct  10.  1881.  ami  AprU  23,  1887. 

■  hfaiiml  iVcM«,  April  16.  1887.  *  Ifondey,  /.  r. ,-  May.  hntrrt,  April  Hi,  1887. 

[*  In  this  liesrripiinn  1  owe  mneh  to  Mr.  Horslcy's  article  in  the  Amrr.  Jbtirn.  Mtd.  Set.  for  April, 
1887,  The  Rtiidciil  dettirotis  of  fuller  inforiimtton  is  referred  to  iliis  paper;  to  Kerrier's  FiinrtioHt  of 
thr  Bntin  ;  Reil,  LanaJ^  1^84 ;  Turner,  Jouni.  Anai.  and  Phys.,  IS73  ami  1K74,  nnil  other  works.] 

[♦  Honilev.  iw  I  ihink,  inoitrrectly  smies  that  ihe  lower  (mtisoulnr)  ridpo  onlv  ho^  J>eon  heretofore 
dexTJl^ed.  A  reference  to  the  text  of  earlier  editions  nf  Gray  alone  will  show  ilial  (he  upper  ( fascial) 
ridge  htu  been  (he  one  described.     Broca  and  others  also  di8tint.-tly  note  lx)th  ridgea.] 
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sagittal  iind  lambdoidal  sutuijM,  the  posterior  fontAnelle,  can  be  easily  felt.  From 
this  the  lambdoidal  suture  runs  outward  and  downward  on  both  sides,  and  can  lie 
determined  with  fair  accuracy  bv  pushing  the  swiip  backward  and  forward,  when 
its  irre«5ularicies  can  bo  felt,  from  the  lambda  the  sagittal  suture  runs  in  the 
me<lian  line  forward  till  it  meetii  the  coronal  suture  at  the  bregma  (b).  This  |>oint 
can  W^t  be  fixed  by  drawing  a  vertical  line  fnmi  car  to  ear  over  the  lop  of  tl.-^ 
head.  Measurement  of  185  skulls  has  given  me.  as  a  mean  result,  that  the  lirojrnia 
lies  0.3T5  of  an  inch  in  front  of  the  bi-auricular  line.    The  greatest  distance  was  1.'2 

[Fio.  '464.  ■ 


skull  flhowin^  tbo 
N,  Satilon  {junction  of  ihc  na-al  and  fnmialj. 
Cf,  <iphrjrm  cm  h  k-Vfl  with  tin-  Miperlnr  txinlcr  nf 
ill**  t-yi'Itr«iws,  iiiid  riirre^iMtiiilfuK   nenrlv  lo  the 

f:inb»'ila,  the  .siiiooth  swelling  bvtwceu  the  eye- 
>r'iu>i. 
B,  B  *'v'iiui  (JuncUon  of  the  aagUtal  And   coronal 

tM.  oi>vU'-n 'the  Wffltial  suture  t>ctwccn  the  parkial 

furaiirna  . 
/.,  I^itiiUla  (Junction  of  MigUlal  an<l  laiubdoldal  *\i- 

tUrL•^). 

/,  Inton  iexternal  nrr-lpltal  pmtnberancc). 

Bulnn,  mldOlc  of  anlcrlur  wall  of  r>ruiiicD  miKnum. 


Points  named  hy  Broc«. 

A;  AMerfon  i  junciloa  of  the  ocdpttal,  parleUl,  and 

tunifK^ra]  l»'H»i.*>). 
g.  Gonion  luiu;!*-  of  the  towrer  Jnwk  » 

S,  8U>phatil>iii  tur.  belter,  Ibu  suiwrlor  slcptianlnn. 

inierM-'eilon  uf  rld»ri<  for  itmj-Hjml    fancla  and 

coridiiil  ^uiurci. 
S,  Inferior  i^tepbanion  )iuler*«ctlon  'if  ridgv  for  teiu* 

tHinil  uiti-4.lt.-  luid  cornnttl  *ulurvM, 
P,  Pttrion  fp«>hit  uf  Junction  of  ureal  wlutf  of  *iplifr- 

llMifl   uihI    tbe    rr<<ut«tl,    )*HrielHl,  autl    f^utuii>*tu 

buncft.    This  way  ij*.'  H-»tia{<-<]  nr  K-shupcJ.  or 

"returnL\"  In  wtiluU   Ibv   iruutal   ur   ivmporal 

jiut  luiK-b.) 


inches.  To  16  of  these  ekulla  the  bn^gma  corresponded  to  the  line  exactly ;  in 
only  7  did  it  lie  behind  it,  tlie  maximum  being  O.t*  inch. 

Sj-artiiit^  from  the  bregma,  by  shoving  the  scalp  backwanl  and  forward  the  fin- 
gers can  perceive  (with  some  difficulty,  however,  in  certain  cases,  especially  in 
the  aged)  the  irregularities  of  the  coronal  suture,  but  toward  the  stephanion  they 
become  more  marked,  and  can  be  pretty  well  appreciated.  In  case  of  tiifficully  it 
will  assist  in  finding  the  suture  if  the  generally  well-marked  groove  on  the  panefal 
bone  behind  it,  and  slighter  gn>ove  in  the  frontal  bone  in  ffont  of  it,  be  recognized. 
The  suture  lies  in  the  ridge  between  the  two  grooves.  This  suture  and  the  Iwd  tem- 
poral ridges  being  determined,  the  upper  and  lower  stephanions  are  fixed. 

The  arching  squamo-parietal  suture  begins  at  the  jiterion.  Ita  highest  point  is 
at  the  junction  of  the  u^per  and  middle  thirds  of  a  vertical  line  drawn  from  the 
upper  border  of  the  zygoma  to  the  ridge  of  the  temporal  muscle,  in  front  of  the 
temporo-maxillary  articulation. 

Relation  of  the  Fissures  and  Convolutions  to  the  Landmarks  on  the 
Skull.— f'/^KMrt'^t  and  Sulci. — The  most  important  of  the  fissures  to  be  fixed  is  the 
fissure  of  Uolando.  Its  upper  end  is  (1)  aWut  IJ  to  2  inches  behind  the  bregma 
(Broca,  Turner,  and  others);  or  (2),  measuring  from  the  glabella  backward,  o;a7  |)cr 
cent,  of  the  distance  between  the  anterior  and  posterior  limits  of  the  cerebrum — 
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i.  t'.  from  glabella  to  the  inion  (Hare);  or  (^5)  trnlf  ai^  inch  behind  the  niid-j>oint  of 
tin*  liin.'  rlrown  from  the  filaliella  to  the  inion  (TImne).  This  point  being  fixetl,  if  a 
line  be  druwu  iJownwanl  uiul  forward  at  an  angle  of  07^,  ii  will  give  (juite  aceurate- 
\y  t!ie  upper  two-thirds  of  the  fissure  of  Roland(».  The  lower  third  becomes  somewhat 
more  vertical,  funning  a  knee-like  bend.  To  fix  this  important  fissure.  Hon*Iey 
fa.steus  to  tlie  middle  of  a  10-inch  strip  of  metal  or  of  Htout  pa|»er  a  (second  at  an 
an;rb'  '>f  ^~°.  Mark  a  scale  of,  say,  quarter  inches  both  forward  and  Imckward  i*n 
each  arm  of  tlie  hing  median  strip,  the  zero-point  of  which  between  the  anterior  and 
posterior  scales,  ju*  suggested  by  Dr.  Morris  J.  Lewis  n\'  Pliijada..  Khali  be  half  an 
inch  in  front  of  the  second  ann.  Placini;  this  lon^;  strip  in  the  middle  line  of  the 
head,  so  that  the  reading  of  the  scale  at  the  glabella  and  inion  shall  t>e  identical,  the 
latcnil  atrip  will  mark  the  upper  two-thirds  of  the  fissure  of  Rolando.  The  head 
should  be  shaved. 

Tlie  fissure  (tf  Sylvius  begins  at  the  ptcrion  (1 J  inclies  behind  the  extermd  angu- 
lar process — Hare).  The  short  anterior  bninch  runs  ujiward  and  forward,  continu- 
ing the  line  of  the  Hquamo-sphcnoidal 
suture,  but  one  or  two  millimeters  in 
front  of  it.  The  long  posrerictr  limb 
parses  upward  and  backward  half  a  mil- 
limeter above  tlie  squanuvparictal  suture, 
as  far  :us  its  highest  point,  and  from  there 
curves  slightly  upward  toward  the  centre 
of  the  parietal  eminence,  which  it  nearly 
reaches?.  The  anterior  limb  of  this  fii^ 
sure  runs  just  in  front  of  the  lower  end 
of  the  coronal  suture^  and  limits  the 
motor  area  of  the  brain  anteriorly,  while 
its  posterior  limb  limits  the  sixme  area 
postero-iuferiorly. 

The  preccntral  sulcus  is  of  great  im- 
jwrtauce  also,  as  it  divides  two  convolu- 
tions of  very  different  functions,  and  on 
eaeh  side  of  it  has  convolutittns  of  great 
motor  importance.  It  runs  parallel  to 
and  just  behind  the  coronal  suture,  and  is  almost  vertical  to  a  tangent  at  the 
bregma;  hence  itj*  other  name,  the  vertical  sulcus.  Its  upper  end  reaches  to  the 
level  of  iho  middle  of  the  fissure  of  Rolando.  From  it,  about  <m  the  level  of  the 
superior  temfH)nil  ridge  (superior  stophanion),  the  inferior  frontal  sulcus  runs  for- 
ward. Above  the  origin  of  this  sulcus  tlie  precentral  sulcus  continues  halfway 
across  the  root  of  the  middle  frontal  convolution.  Its  lower  end  is  separated  fnrni 
the  fissure  of  Sylvius  by  a  horseshoe-shaped  convolution  of  great  importance  (the 
oper(Mtlum),  an<l  nearly  always  one  centimeter  wide. 

The  superior  frontal  sulcus  startjs  from  the  ascending  frontal  convolution  midway 
between  tlie  fissure  of  Rolando  and  the  line  of  the  prtrenlral  sulcus.  Its  pi»sterior 
end,  therefore,  lies  behind  the  preceutral  sulcus.  The  superior  and  inferior  frontal 
sulci  run  forward  .nnd  sjightly  downward,  practically  jjarallel  with  the  great  longi- 
tudinal fissure. 

The  intraparietal  sulcus  lies  behind  the  fiiisure  of  Rolando  and  bounds  the  motor 
area  posteriorly.  Its  begins  opposite  the  knee-like  bend  at  the  junction  of  the  mid- 
dle and  Inwor  thirds  of  the  fissure  of  Rolando.  As  it  go«*s  upward  It  lies  about  nii<l- 
"way  between  the  Rolandic  fissure  and  the  parietal  eminence.  It  then  separate* 
farther  from  the  fissure  of  Rt>lando,  and  st»  widens  the  ascending  parietal  convolu- 
tion that  it^  upper  end  is  known  as  a  lobule — the  superior  parietal  lobule.  In  the 
middle  of  its  course  it  runs  about  parallel  to  the  great  longitudinal  fissure  and  mid- 
way between  it  and  the  parietal  eminence.  Farther  on  it  p-asses  by  the  external 
end  of  the  parieto-occipital  fissure,  and  goes  downward  and  backward  into  the 
occipital  lobe. 


p. O,.  pftrieto-orptpltal  flssnre  (exienuU):  l.P,  Intni- 
p<^rietal  lulcutt;  IC.  6>74Utv  of  HmUikIo  ;  S.  F.  3  ,  vu- 
perinr  lYtmUl  nuIcus  ;  I'.  C  (.rn-ciitrnl  »iil<'Uii  (vertl- 
pul)  and  inrertor  frontal  siilciu  (burin)niiil):  Sy.  A., 
iiiUcri'ir  Uuib  of  the  Sylviuri  fU!>ure;  Sy.  P.,  posterior 
Ihntj  of  Itit-  Sylviiiii  lUftiire  ;  S.  S.,  subordiiutle  »iilciu 
icparoiinvHreaofabsotuleAdducUunurvucal  chorda, 
(HoreKy.j) 
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The  |>arieto-occipiUl  fissure  on  the  upper  surface  of  the  cerebrum  is  a  short  fissure 
about  :iu  inch  long,  iit  a  right  angle  to  the  great  longitudinal  fi^sure^  and  two  to 
thrw  iuiliiui(fU?rs  in  front  of  the  lambda. 

The  convolutions  are  mapped  out  w)  soon  as  we  have  fixetl  the  sulci  as  above 
described,  and  it  w  not  needful  to  enter  into  further  details.  The  localization  of 
function  has  been  ulre;idy  stute^i  (p.  H81). 

In  estimating  the  motor  value  of  the  convolutions  it  must  be  rememlierod  that  the 
so-callpd  nii>tt>r  cells  are  not  found  in  iho  gray  matter  of  the  8ulci  deejier  than  the 
thickness  of  the  cortical  layer  proper,  and  that  faradism  of  the  wall*  and  tioor  of  a 
sulcus  evokes  no  movement.  This  function  seems  limited  to  the  surface  layer 
entirely.] 

Cerebrum,  Under  Surface  or  Bass  (Tig.  466). 

The  under  surface  of  each  hemisphere  presents  a  subdivision,  as  already  men- 
tioned, into  three  lobes,  named,  from  their  position,  anterior,  middle,  and  po^iterior. 

The  anterior  or  frontid  lobe^  of  a  triitngular  form,  with  its  apex  backward,  is 
somewhat  concave,  and  rests  upon  the  convex  surface  of  the  roof  of  the  orbit,  being 
separated  from  the  middle  lobe  by  the  fissure  of  Sylvius.  The  vmidh  lohe^  which 
is  more  prominent,  is  received  into  the  midille  fos*a  of  the  base  of  the  skull,  and 
comprises  the  parietal  and  temporo-spheuoidal  lobes.  The  posterior  or  occipital  lobe 
rests  upon  the  tentorium,  its  extent  forward  being  limited  by  the  anterior  margin 
of  the  cerebellum. 

The  various  objects  exposed  to  view  oa  the  under  surface  of  the  cerebrum  in  and 
near  the  middle  line  are  here  arranged  in  the  order  iu  which  they  are  met  with  from 
before  backward : 


Tuber  cinereum. 
Infiindibulum. 

Pituitar)'  body. 
Corpoi'a  albicantia. 
Posterior  j>erforateil  space. 
Crura  cerebri. 


Longitudinal  fissure. 

Cnrpus  callosum  and  its  peduncles. 

Lamina  cinerea. 

Olfactory  nerve. 

Fissure  of  Sylvius. 

Anterior  perforated  space. 

Optic  commissure. 

The  longitudinal  flsexure  partially  separates  the  two  hcmis]}here8  fittm  one 
another:  it  divides  the  two  anterior  lobes  in  front,  and  on  mising  the  cerebellum 
and  pons  it  will  be  seen  completely  separating  the  two  posterior  lobes,  the  inter- 
mediate portion  of  the  fissure  being  filled  up  by  the  greiit  transverse  band  of  white 
mutter,  the  corpus  callo8U7n.  Of  these  two  portions  of  the  longitudinal  fissure,  that 
which  separates  the  po.sterior  lobes  is  the  longer.  In  the  fissure  between  the  two 
anterior  lobes  the  anterior  cerebral  arteries  may  be  seen  ascending  on  the  corpus 
cailosum.  and  at  the  back  part  of  this  portion  of  the  fissure  the  anterior  curved  [nir- 
tion  of  the  corpus  callosum  descends  to  the  bu^e  of  the  brain. 

The  corpus  callosum  terminates  at  the  baj*e  of  the  brain  by  a  concave  margin, 
which  is  connected  with  the  tuber  cinereum  through  the  intervention  of  a  thin  layer 
of  gray  substaijce,  the  lamina  cinerea.  This  may  be  exposed  by  gently  raising  and 
drawing  back  the  optic  commissure.  A  broad  white  band  may  be  observed  on  each 
aide  pa8sing  from  the  under  surface  of  the  corpus  rallosum  backward  and  outward 
to  the  eummencement  of  the  fissure  of  Sylvius;  the^e  bands  are  called  the  pedun^ 
ch'is  of  the  rorpus  callosum.  They  may  be  traced  upward  around  the  genu  to 
become  continuous  with  the  stritv  longitudinal  en  or  nerves  of  Lancisi  on  the  upper 
suriace  of  the  corpus  callosum  (Fig.  4tiT,  p.  61*1).  Laterally,  the  corpus  callosum 
extends  into  the  anterior  lobe.  [It  is  the  great  transverse  commissure  connecting 
the  two  hemispheres.] 

The  lamina  cinerea  is  a  thin  layer  of  gray  substance  extending  backward 
above  the  optic  commissure  from  the  termination  of  the  corpus  cjdlosum  to  the  tuber 
cinereum;  it  is  continuous  on  either  side  with  the  gray  nmttcr  of  the  anterior  per- 
forated space,  and  forma  the  anterior  purt  of  the  inferior  boundary  of  tbe  third 
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ventricle.  It  connects  i\ie  genu  or  reflected  portion  of  the  corpus  callosam  with  the 
optic  commissure,  and  is  on  this  account  described  bj  Sappej  as  the  gray  root  of 
the  optic  nerves. 

The  olfaotory  nerve,  with  its  bulb,  is  seen  on  either  side  of  the  longitudinal 
fissure  upon  the  under  surface  of  eacli  anterior  lobe. 

The  fiesoire  of  Sylvius  separates  the  anterior  and  mid<lle  lobes  and  lodges  the 
middle  cerebral  artery.     At  ixa  commencement  is  seen  a  point  of  medullary  sub- 

Fia.  46«. 


FRONTAL  LOee 


MoiDAt  \,omt 


CIPirAk  LOBI 


Blue  or  ttie  BmlD. 


Stance,  corresponding  to  a  subjacent  band  of  white  fibres,  connecting  the  frontal 
and  tcmporo-sphcnoidal  lobes,  and  called  thi*  fafrieuhm  wnriformia ;  on  following 
this  tjsaure  outwanl  it  divides  into  two  branches,  which  enclose  the  triangular- 
shaped  prominent  cluster  of  isolated  convolutions  called  the  i$land  of  Jiril  (</yri 
operti). 

The  anterior  perforated  space  (substantia  perforata)  is  situjitod  at  the  inner 
side  of  the  fissure  of  Svlvius.  It  is  of  a  triangular  shape,  bounded  in  fmnt  bv  the 
convolutions  of  the  anterior  lobe  find  the  roots  of  the  olfactory  nerve;  behintl  bv 
the  optic  tract;  externally  by  the  middle  lobe  and  commencement  of  the  fissure  of 
iSylvius;  internally,  it  is  continuous  with  the  lamina  cinerea  and  crosse<i  by  the 
peduncle  oF  the  corpus  ciillosum.  It  is  of  a  grayish  color,  and  correspon<la  to  the 
under  surface  of  the  corpus  striatum,  a  large  mass  of  gray  matter  situateil  in  the 
interior  of  the  brain ;  it  has  received  its  name  from  being  perforated  by  numerous 
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minute  apertures  for  the  tninsmission  of  small  Btraigbt  vessels  into  the  substjince  of 
the  corpus  sniiitiiin. 

The  optic  commissure  is  situaTetl  in  the  mi*hlle  line  inime^liately  in  front  of  the 
tuher  cinereum  iind  below  the  himinn  cinerea.*  It  is  the  point  of  junction  between 
the  two  optic  nerves. 

Imracdiaiely  behind  the  diverging  optic  tracts,  and  between  them  and  the  pedun* 
cles  of  the  t;erebrnni  {*'rnra  i*prt'hri),  is  a  lozenge-shaped  interval,  the  interp^'ditn- 
nthir  apart;  in  whieh  are  found  the  ftillowing  parts:  the  tuher  rinerouin,  infnndib- 
uium,  pituitary  bcHly,  corpora  albicantiu,  and  the  }>osterior  i>erforated  npace. 

The  tuber  cinereum  is  an  ominenee  of  gray  matter  situated  Wtwecn  the  optic 
tracts  and  the  corpora  alhicantia:  it  is  connected  with  the  surrounding  pails  of 
the  cert'hruuu  fonm*  pan  of  the  H«x)r  of  the  third  ventricle,  and  is  contitnious  with 
the  gray  substance  in  that  cavity.  From  the  middle  of  its  under  surface  a  conical 
tuhidar  process  of  gray  matter,  about  two  liues  in  length,  is  continiUMl  downwiird 
and  forward,  to  be  attached  to  the  |>o*terior  lobe  of  the  pituitaty  body;  this  i;* 
the  infundibtdum.  Its  caual,  which  is  funnel-shaped,  communicates  with  the  third 
ventricle. 

The  pituitary  body  {ht/popfnfmn  rer^bri)  is  n  small  reddish-gray  vascular  mass, 
weiiriiing  from  five  to  ten  grains  and  nf  an  oval  form,  situated  in  the  sella  Turcica, 
in  connection  with  which  it  is  retained  by  a  process  of  dura  mater  derived  from 
the  inner  wall  of  the  cavernous  sinu.-*.  This  process  covers  in  the  pituitary  fossn, 
enclosing  the  pituitary  bodv  and  having  a  small  hole  in  its  centre  through  which 
the  infundihulum  passes.  It  is  very  vascular  and  consists  of  two  lobes,  separated 
from  one  nu'ither  by  a  fibrous  lamina.  Of  these,  the  anterior  is  the  larger,  of  an 
oblong  form  and  somewhat  concave  behind,  where  it  receives  the  posterior  lobe, 
which  is  round.  The  two  lobes  differ  both  in  development  and  structure.  The 
anterior  lobe,  of  a  dark,  yellowish-gmy  color,  is  developed  from  the  ecli)derm  of 
the  buccal  cavity,  and  resembles  t^)  a  considerable  extent,  in  microscopic  structwre, 
the  thyroid  body.  It  consists  of  a  number  of  isolated  vesicles  and  slightly  convo- 
luted iiiveoli  lined  by  epithelium  and  united  together  by  connective  tissue.  The 
epithelium  is  columnar  and  occasionally  ciliated.  The  alveoli  sometimes  contain 
a  collwid  material  similar  to  that  found  in  the  thyroid  body,  and  their  walU  are 
surroumled  by  a  close  network  of  lymphatics  and  capillary  bh>od-veseels.  The  y>y«- 
teriitr  hil>e  is  developed  by  an  outgrowth  from  the  embryonic  brain,  and  during 
foetal  life  contAins  a  cavity  which  communicates  through  the  infundibulutn  with  the 
cavity  of  the  third  ventricle.  In  the  adult  it  becomes  firmer  and  mon*  solid,  and 
consists  of  a  spoiigo-like  connective  tissue  arranged  in  the  form  of  reticulating 
bundles.  l»etween  wliich  are  branched  oell.s,  some  of  them  containing  pigment.  lu 
the  lower  animals  tht-  two  l<d>es  are  quite  distinct,  and  it  is  otdy  iu  the  Mammalia 
that  they  become  connected  together. 

The  corpora  albicantia  or  mam  ill  aria  are  two  small  round  white  masses,  each 
about  the  size  of  a  pea.  placed  side  by  side  immediately  l)cbind  the  tuber  cinereum. 
They  are  formed  by  the  anterior  crura  of  the  fornix,  hence  called  the  huUna  "f  thf 
fornix,  which,  after  descending  to  the  ba^^ie  of  the  brain,  are  folded  upon  themselves 
before  passing  upward  to  the  thalami  optici  [Fig.  466,  nnd  Fig.  47">,  p.  701], 
They  are  composed  externally  of  white  substance  and  internally  of  gray  matter, 
the  gray  matter  of  the  two  being,  connected  by  a  transversi'  commissure  nf  the 
same  nmterial.  At  an  e.irly  period  of  fneial  life  they  are  blended  together  into  one 
large  mass,  but  become  separated  about  the  seventh  month. 

The  posterior  perforated  space  {pnn»  Tarini)  corresponds  to  a  whitish-grav 
substance  plai*ed  between  ihe  corfH>ra  albicantiu  in  front,  the  pons  Vurolii  behind, 
!ind  the  crura  cerebri  on  either  side.  It  fonns  the  back  part  of  the  fltx»r  of  the 
third  ventricle,  and  is  perforated  by  numerous  small  orifices  for  the  passage  of 
blood-vessels  to  the  optic  thalami. 

The  crura  cerebri  { prdunclfg  of  the  iirrrhrnw)  are  two  thick  cy]indric:d   hiin- 

'  That  U  t'>  siiv.  Lhe  coiutnifidire  U  superficial  to  the  laminn  lu  the  order  uf  tlis^ectioii  wheii  tli« 
b«se  la  iippenniAt. 
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dle»  of  while  matter  wbich  emerge  fi'oin  the  anterior  border  of  the  pona  and  diverge 
as  they  pass  forward  und  outward  to  enter  the  under  part  of  either  hemisphere. 
Earh  cms  ih  about  tliree-ijuarterH  of  an  inch  in  len^rth  and  somewhat  broader  in 
front  than  behind,  Thev  are  marked  uptm  their  Hiirfaee  with  longitudinal  atria;, 
and  each  ia  crojwed,  jri?t  before  entering  tne  hemisphere,  by  a  flattened  white  band, 
the  optie  troft^  which  ia  adlierent  by  its  upper  border  to  the  peduncle.  In  the 
interior  of  the  cnira  is  eoDtained  a  mass  of  dark  gray  matter  called  /oriitt  niger. 
The  third  nerve  may  be  seen  emerfrinf:  frnni  the  inner  stide  of  cither  cru&.  and  the 
fourth  nerve  winding  rouml  its  outer  side  from  above. 

Each  cms  consinLs  of  a  superficial  and  a  deep  layer  of  longitudinal  white  fibres 
continued  upward  from  the  pons :  these  layers  are  separated  from  ea^'h  other  by  the 
I0CU8  niger. 

The  ttuperjicial  lontfihidinal  fibn'»  are  named  the  crusta.  They  conaiat  of  coarae 
fa,H<.'iculi  of  nervc-fibrcf,  which  are  collected  on  the  under  or  free  surface  of  the  crus, 
and  pass  from  tlie  margin  of  the  pona  Varrdii  to  the  internal  cap>^ule  and  the  cere- 
bral hemisphere. 

The  d^f'.jt  lougiiudinal  fibrcH  or  fiyt/irntum  foi-m  the  posterior  or  deeper  j»art  of 
the  crua  cerebri.  They  coneiat  of  amall  mua^ea  of  gray  auhatance  aeparate^l  by 
longitudinal  fibres,  forming  a  well-marked /ormfZ/io  reticularU  similar  to  that  found 
in  the  poUf*  iind  medidla.  and  with  whirli  it  is  connecte*!.  The  longitu<lin:d  fibre* 
are  continuoua  with  tbose  of  the  pons  derived  from  tlie  oiivarA*  body  and  froni  ibt- 
lateral  and  posterior  columna  of  the  medulla,  and  inrlude  fibres  derivtil  from  the 
superior  i»ed»ncle  of  the  cerebellum.  They  enter  the  optic  thalamua,  in  which  aome 
tenuinate,  and  others  are  continued  through  it  into  the  cortex  of  the  hemiapherea. 

The  hrna  niger  is  a  masa  of  gray  matter  aituated  between  the  superficial  and 
deep  layers  of  fibres  above  described.  It  is  phiccd  nearer  the  inner  than  the  outer 
aide  of  the  ems.  It  contaiua  small  multipolar  ganglion-cells,  in  which  iire  lodgeil 
numerous  dark  pigment-granules. 

The  posterior  lobes^  of  the  cerebrum  are  concealed  from  view  by  the  upper  sur- 
face of  the  cerebellum  and  jwna  Varolii.  When  these  parts  are  removed  the  two 
hemii^phcres  arc  seen  to  be  separated  by  the  great  longitudinal  fissure,  this  fissure 
being  interrupted  by  the  |K»slerior  roundetl  b(trder  <if  the  corpus  callosum. 

General  Arrangement  of  the  Parts  cxjmposino  the  Oerebrum. 

As  the  pei^luncles  or  crura  of  the  cerebnim  enter  the  hemispheres  ihey  diverge 
from  one  another  so  as  to  leave  an  interval  between  them,  the  interpedunt^ular  »part. 
As  they  ascen<i,  the  component  fibres  of  each  pass  through  two  large  masses  of  gray 
matter,  the  ganglia  of  the  brain,  called  the  tfialtvtutit  opticus  and  mr^tu^  Mriatum, 
which  project  as  rounded  eminences  fnnu  the  upper  and  inner  aide  of  each  ]>eduncle. 
The  hemisjiherca  ai'e  connected  together,  aliove  these  masses,  by  the  great  tninsveii*e 
commissure,  the  i'orpn*  vnlionuuu  anil  the  interval  left  between  its  under  snrfax'e, 
the  upper  surface  of  the  ganglia,  and  the  parts  closing  the  inter|tei|uucular  sjiace 
forms  the  general  ventricular  cavity.  The  upper  part  of  this  cavity  is  subdivide*! 
into  two  by  a  vertical  septum,  the  septum  furidum,  and  thus  the  two  hitend  ven- 
tride.H  are  foruu'd.  The  lower  part  of  the  i*avity  forms  the  third  ventricle,  which 
comuiunieates  with  the  lateral  ventricles  above  and  with  the  fourth  ventricle  behind. 
The  fifth  ventricle  is  the  interval  lefV  between  the  two  layers  composing  the  septum 
lucidum. 

Interior  op  the  Cerebrum. 

If  the  upper  pan  of  either  hemisphere  is  removed  with  a  scalpel,  about  half  an 
inch  above  the  level  of  the  corpus  rallosum  its  internal  white  matter  will  be  expO!<ed. 
It  is  an  oval-shaped  centre  of  white  substance  surroundi'd  on  all  sides  by  a  narrow 
convoluted  margin  of  gray  matter  which  jireseuts  an  et^ual  thickness  in  nearly  ever^* 
part.  This  white  central  mass  has  been  called  the  centrum  ovah  viitiuis.  Its  sur- 
face is  studded  with  numerous  minute  red  dots  {puncta  vasculosa),  produced  by  the 
eaca]>e  of  blo^wl  from  divided  blo<^d- vessels.     lo  inflammation  or  great  congeation  of 
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the  brain  thoHo  are  rerv  iniineroii.H  nnd  of  a  dark  color.  If  the  retnniiiing  portion 
of  one  hemirtjihere  is  slightly  separateti  from  the  other,  a  broad  band  of  white  8iib- 
atance  will  be  observed  connecting  them  at  the  bottom  of  the  lon>ritudinal  fissure; 
this  is  the  rorpui  caflosum.  The  nmrgins  of  the  hemispheres*,  which  o\-erlap  this 
portion  of  the  brain,  are  called  the  ittfua  ct^rehn.  Each  labiinii  is  part  of  the  con- 
vohitiou  of  the  eor]m8  eallosinn  (tfyrnn  fornicatus)^  already  deseribed,  and  the  space 
between  ii  and  tlie  iipptM-  t*urface  of  the  corpus  callosuiu  has  been  tenaetl  the  ven- 
triclf  of  thi'  rat'/Htu  rttUomu/n  (Fig.  471,  '2). 

The  hemispheres  should  now  he  slicetl  off  to  a  level  with  the  corpus  callosum* 
when  the  white  substanee  of  that  structure  will  be  tieen  ronnerting  the  two  hetui- 

Fio.  467. 


Section  of  ilie  Bimlit,  mmdc  uii  ■  level  with  the  0>rptu  Callnsum. 

spheres.  The  large  expanse  of  medullary  matter  now  ex|K»se<i,  surrounded  by  the 
couvoluled  margiti  of  ^.tiiv  substance,  in  culled  the  centrum  ovule  majua  of  Vieusfens. 
The  Corpus  Callosiun  is  a  thick  stratum  of  transverse  fibres  exposed  at  the 
bottom  of  the  longitudinal  fissure.  It  connects  the  two  hemispheres  of  tbe  bntio, 
forming  tlieir  great  tninsverse  commissure,  and  forms  the  roof  of  ii  space  in  the 
interior  of  each  hemisphere,  the  laU'rnl  ventricle.  It  is  about  four  inches  in  length, 
extending  to  within  an  inch  and  a  half  of  the  anterior  and  to  within  two  inches 
and  a  half  of  the  p*>sterior  part  of  the  brain.  It  is  somewhat  broader  behind  than 
in  front,  and  is  thicker  at  either  enrl  tban  in  its  central  part,  being  thickest  behind. 
It  presents  a  somewhat  arched  f  tnu  (Fig.  47o,  5,  p.  701)  from  before  backward,  ter- 
minating anteriorly  in  a  rounded  border  which  curves  downward  jind  backward  be- 
tween the  anterior  lobes  to  the  base  of  the  bmin.  In  its  course  it  form.s  a  distinct 
benil,  named  thc,(/r//M,  anrl  is  then  continue*!  downward  and  backward  to  the  base  of 
the  brain,  where  it  is  connected,  through  the  lamina  einerea.  with  the  tuber  einereum. 
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The  reflectnl  portion  of  the  roq»us  eallosnin  is  ealliMl  tlie  f^rnk  t»r  rontrum  ;  it  be- 
comes gradually  narrower  as  it  desceiuls,  and  is  attaclied  by  its  lateral  margins  to 
the  frontal  lobes.  At  its  termination  the  corpus  csllosuni  gives  off  two  bundles  of 
white  substance,  which,  diverging;  from  one  another,  pa^^s  backward,  across  the  ante- 
rior perforiitcii  space,  to  the  entrance  of  the  fissure  of  Sylvius.  They  nre  calle*!  the 
pi'tliuh'ftH  of  the  corpus  callosura.  Posteriorly,  the  corpus  callosum  forms  a  thick 
rounded  fold  called  the  sph'tiium  or  /w/,  which  is  free  for  n  little  distance  ilp  it 
curves  forward,  and  is  then  continuous  with  the  fornix.  On  its  upper  surface  the 
fibrous  stnicturo  of  the  corpus  callosum  is  very  apparent,  being  collected  into  coarse 
transverse  bundles.  Alonw  the  rai<ldle  line  is  a  liiu^ar  depression,  the  raphS^  bounded 
laternlly  hv  two  or  more  slightly  elevated  lon>:iludiujd  band;*,  ralh*<J  the  nfrhv  hmiji- 
fitdiHuh'ii  or  fn*rveg  of  Ltt/n'igi ;  and  still  more  externally  other  longitudinal  strise 
ai*e  seen  beneath  the  convolutions  which  rest  on  the  corpus  callosum.  These  are 
the  strup  lomiitudtnaJcs  htterakB,  The  under  surface  of  the  corpus  callosum  is 
continuous  behind  with  the  fornix,  l»eing  se|>arate<i  from  it  in  fmnt  by  the  septum 
lucidum,  which  fonus  a  vertical  partition  between  the  two  ventricles.  On  either 
aide  the  fibres  of  the  corpus  callipsum  penetrate  into  the  substance  of  the  hemi- 
spheres, nnd  connect  together  tlie  anterior,  middle,  and  part  of  the  fK»stcrior  lobes. 
It  is  the  hirgo  number  of  fibres  derived  from  the  anterior  und  posterior  lobes  which 
explains  the  great  thickness  of  the  two  extremitieH  of  this  commissure. 

An  incision  ehould  now  be  mado  through  the  corpuif  callosuin,  on  eich«r  side  of  the  raph6. 
when  two  lurf^i!  irrp^^ular-.shapod  cavities  will  be  expotfed  which  ext«iul  through  a  fcrettt  part  of 
the  length  ol*  each  hemisphere.     Thci*©  are  the  luterul  veutricU'S. 

The  lateral  ventricles  are  serous  cavities  fomie<l  by  the  upper  part  of  the  gen- 
eral ventricular  space  in  the  interior  of   the   brain.     They  are  Hnetl  by  a  thin. 

diaphanous  linin;^  raembrani'  covere^l  by  nu- 
cleate<i  epithelium  (the  t>pendifinay  with  cilia 
scattered  here  and  there  in  patches.  It  is 
moistenetl  by  a  sennis  tluid,  which  is  some- 
times, even  in  health,  secreted  in  considerable 
quantity.  These  cavities  are  two  in  number, 
one  in  each  heuiis|diere,  and  they  are  separated 
from  each  other  by  a  vertiital  septum,  the  nep- 
tion  lufiiUim. 

Each  lateral  ventricle  consists  of  a  central 
cavity  <>r  Am///,  and  thrt*i'  smaller  tmvitifwt  nr 
coniuti  which  extend  from  it  in  different  di- 
rections. The  anterior  cornu  curves  forward 
and  outward  into  the  substance  of  the  anterior 
lobe.  The  posterior  cornu,  called  the  diffxtal 
cavity^  curves  backward  into  the  jiosterior  lobe. 
The  middle  cornu  descends  into  the  mitldle 
lobe. 

The  frntraJ  t^avitif,  tw  bo<ly  of  the  lateral 
ventricle,  is  triangular  in  fonn.  It  is  bounded 
above  by  the  under  stiriaee  of  the  corpus  cal- 
losum, which  forms  the  roof  of  the  cavity. 
Internally  is  a  vertical  partition,  the  septum 
hivldum^  which  separates  it  from  the  opposite 
ventricle  and  eonnects  the  under  surface  of  the 
cuuusJitminjrPormnfihi'CnWOe-iwniricieftiih  corpus  «dli>sum  with  the  fomix.  Its  floor  is 
uicB.»in:i.n^Twr.,atemMen^^^^^^^^^^  farmed  by  the  following  parts  enumerated  in 

|^J*J{^™^';."j^'jf  their  order  of  })Opition  from  before  backward: 

^^  ■  M\r\'  the  rorputi  utrwfum^  ta'tu'tt  tn'infrirrtihirttt,  *^ptit 

,  .  uf   thalamuM^  choroid  plcTun^  corpus  fimhriatum^ 


nufiTiierior; 
fcrlor.    Ilf.ThJr' 
Mr.nni ;  AQ.  n*i')r 
lloihlqtMr'      < 
clt;  "-.Vl.  1 
nf  tilt  fuiir. . 


(•Itered  fruin  Ffr^K)  a^«  JoniU, 
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The  anterior  cornu  is  triangular  in  form,  {^nissing  outward  into  the  anterior  lobe 
and  curving  round  the  anterior  extremity  of  the  corpuj*  i^triatum.  It  is  bounded 
above  by  the  oorpus  callosum ;  below  and  extemnlly  by  the  corpus  striatum  ;  and 
in  front  by  the  relle<!ted  poriion  i>f  the  corpus  eallosum. 

The  pngtrn'ffr  corniu  or  dujital  caviti/,  curves  backward  into  the  substance  of  the 
posterior  lobe,  its  direction  being  backward  and  outward,  and  then  inward.  (>n  its 
fli»or  is  seen  a  longitudinal  eminence  which  ia  produced  by  the  extension  inward  of 
the  c^learino  sulcu.-^ :  this  is  called  the  hippoi^ampun  minor.  Between  (he  middle 
antl  poeiterior  horn^  a  smooth  eminence  is  observed  which  varies  considerably  in  size 
in  different  subjects.     It  is  called  the  tminentin  coUatcrnlh, 

The  corpus  striatum  [Figs.  46!>,  470,  471,  and  475]  has  received  its  name  from 
the  striped  appearance  which  its  se<?tion  presents,  in  conseriiicncc  of  diverging  white 
fibres  being  mixed  with  the  gray  mutter  which  forms  the  greater  part  of  its  sub- 

[Fia.  4eo. 


DJagrnm  of  Hutnim  Br»in  in  Trjiiisv.r.>"-  v*  rn-ul  5>t4:ti'jii. 

1,  pons  Varolii:  ?,  2,  crura  rerotiri :  R.  ri  inteniMl  rapAuK*:  4.  4.  cnmna  radlaiii;  5.  nfrfic  ihiilamus;  6,  elatif4nuu  ; 
7.  Corpus  oaUusum  :  H.  exKriml  runs^iili';  c,  c<»rpu-'  strlaiiiin  (cuiidiite  niioleiw);  •<.  tiun'ttiKlt:  l.  N.  ItntiruUir 
iiucli-us;  Syl,  flflinire  of  Sylvius ;  <Jf.  wynu  fnriiii:atii«.;  k'.  rtntt  fnttital  iMMivolulion ;  f^,  second  frontal  coii- 
vfiliitifin;  P*.  third  frnntal  cnnvolulliHi ;  T*.  nr»t  l*rinpi)ril  iMiivulnliiiii ;  t*.  woml  leiuiioral  cunvulutiuii; 
f.  third  temporal  eunvoluliou ;  u.  gyriu  hippocampi ;  »,  inland  uf  Rvll  (Dalt«>n).] 

Stance.  The  greater  portion  of  this  body  is  imbedded  in  the  white  substance 
of  the  hemisphere,  and  is  theretore  external  to  the  ventricle.  It  is  termed  the 
extraveniricular  portion,  or  the  nucleiai  Icnticulari^^  and  consists  of  three  seg- 
ments ;  a  part,  however,  is  visible  in  the  ventricle  and  its  anterior  cornu ; 
this  is  the  intravfntn'cuhir  portion  or  the  nucleiiit  caudatua.  The  intraventric- 
ular portion  [caudate  nucleus]  is  a  pejir-shaped  mass,  of  a  gray  color  externally ; 
its  broad  extremity  is  directed  forward  into  the  fore  part  of  the  body  and  ante- 
rior cornu  of  the  lateral  ventricle:  its  narrow  end  [the  tail  or  surcitu^Iv]  is 
directed  outward  and  backward  [and  continues  in  a  curvilinear  course  into  the 
roof  of  the  descending  horn  of  the  ventricle,  running  forward  to  reach  the  amyg- 
dala. This  last  is  an  almost  isolated  mass  of  ^\^\\  matter  beneath  the  lenticular 
nucleus,  and  continuous  with  the  dee[>-seat€d  convolution  of  the  temporal  lobe]. 
It  is  covered  by  the  serous  lining  of  the  cavity,  and  crossed  by  some  veins  of  con- 
siderable size.  It  is  separated  fnim  the  extraventricular  portion  by  a  lamina  of 
white  matter  [the  continuation  of  the  white  fibres  of  the  cord  and  crura  cerebri  on 
their  way  to  the  surfiice  of  the  cerebrum],  which  is  called  the  iutental  capinde, 
which  also  separates  the  intraventrirnlar  jjortion  of  the  corpus  striatum  from  the 
optic  thalamus.  It  i:^  called  internal  capsule,  in  contradistinction  to  a  lamina  of 
white  matter  which  covers  the  outer  surface  of  the  extraventricular  portion  of  the 
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eoqms  striatum,  and  which  is  known  n^  the  t*xtemal  eap^uh-.  This  in  its  tarn  is 
covered  by  u  thin  Iiiyor  of  ^niy  niiiller  tcTUifd  \\\v  rlanatnim^  which  prusents  ridges 
or  furrowfi  on  iti*  outer  surface  corresponding  lo  the  convolutions  iind  sulci  of  the 
island  of  Reil.  with  which  it  is  in  relation. 

The  teenia  Bemicircularis  is  n  narrow,  whitish,  semi-tranfiparent  band  of  medul- 
lary Bubstance  situated  in  the  deprofssioii  between  the  nueleus  eaudatus  and  optic 
tbalanius.  Anteriorly,  it  descends  in  corineetiou  with  llie  anterior  pillar  of  the  for- 
nix ;  Itehind,  it  is  continued  into  the  descending  horn  of  the  ventricle,  where  it 
enters  a  mm^  of  gray  matter,  the  itwlftm  uttit/fftiahp.  at  the  bottom  of  the  oomu. 

fFio.  470. 


HorizontA]  Scctiun  u(  rbe  Brain  of  a  Ch 

lowi 


\l!<',  the  right  niAv  being  at  a  M»&ewbiki 

IlvcI  thun  the  Ici'l  half. 


/",  firontAl,  rS,  tcmportmpbcDoCdal,  and  0.  occipilal  lnK'%;  Op,  cporctilum  .  In.  ikland  of  Reil;  T'*.  elutwfmm ; 
/"',UiiMlTonlAlL*ouvoIutlon:  TTt.otiLk'lli&laDULn:  Ar.riui'liitt.-  ttiifleu^:  AC,  tAllof  caudaU'  n\i<  *  in- 

gle);  J..V,  l»""lltiiUriuiel*;us;  /,  //,  ///.  ilrsi.ffLMpiifl.iinrl  ihinl  (Ijvi^^<ll»of  thclonlk'tilarniirli'Uf  '1 

i*H|iMiiU';  /A'.  |Kj«li*ri(»r  tlivlsliin,  VA"',  BtiU-rior 'livlntoii,  oiul  A',  knee  of  tbt;  ititemnl  ckmuIv,  h'.  ■  r 

nnd  pt»steriMr  bnrn»  rfftp«'rlivclj  i>f  ihe  laicral  vt'iurU-le.t;  i;cf.  kiiei- of  ihe  i-orpiiR  eallueiuni :  «ji  »|>ii-iiiiini: 
mc,  middle  commissure:  /.  fornix:  M,  w-'ptuni  lucidum  :  a,  curnu  ammonife  iFIccbsivV] 

Its  surface,  e6|)eciallv  at  its  foro  part,  is  transparent  and  dense  in  stracture,  and 
this  was  called  by  Tarinus  the  hont^  haml.  It  consists  of  longitudinal  white 
fibres,  the  deepest  of  which  run  between  the  corpus  striatum  and  optic  thalamus. 
Beneath  it  is  a  large  vein  {vena  corporits  atn'aii)  which  receives  numerous  small 
veins  from  the  surface  of  the  corpus  striatum  and  optic  thalamus  and  joins  the 
ven»  Galeni. 

The  choroid  plexus  is  a  highly  vascular,  frin^e-like  membmoe  occupying  the 
margin  of  the  fold  of  pia  mater  (pc/wm  mferjtoBt'ttmt)  in  the  interior  of  the  brain. 
It  extends  in  a  curved  direction  across  the  floor  of  the  hiteral  ventricle.  In  front, 
where  it  is  small  and  taperiut?,  it  conituunic»tes  with  the  choroid  plexus  of  the  opfto- 
«te  side  through  a  large  oval  apertui*e.  the  foravtcn  of  Monro,     Pt^teriorly,  il 
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rieRcenda  into  tiie  middk'  horn  of  the  lateral  venlriclc,  where  it  join.s  with  the  jiia 
mater  throujrh  the  tnuiaverse  fissure.  In  structure  it  consiBtn  of  minute  and  highly 
vascular  villous  processes  composed  of  large  round  coqjuscles,  containing,  besides  a 
centr:i,l  nucleus,  several  yellowish  sranulets  and  fat-molecules  and  covered  hy  ii  single 
layer  of  flattened  epithelium.  The  arteries  of  the  choroid  plexus  enter  the  ven- 
tricle at  the  dcKCendiug  cornu.  and,  after  ramifying  through  it^  substance,  send 
hnuichert  into  the  substance  of  the  brain.  The  veins  of  the  choroid  plexus  termi- 
nate in  the  vense  Galeni. 

The  corpus  flmbriatum  (lamia  hippommpf)  is  a  nanow.  white,  tape-like  band 
situated  immediately  behind  the  choroid  plexus.     It  is  the  lateral  eilge  of  the  po»- 

FiG.  471. 


Tbe  Liitcnl  Ventriclpfl  ot  the  Uralu. 


lerior  pillar  of  the  fornix,  and  is  attached  along  the  inner  border  of  the  hippocam- 
pus major  H3  it  descends  into  the  middle  horn  of  the  lateral  ventricle.  It  may  be 
trace*]  as  far  as  the  crochet  or  hook  of  the  uncinate  convolution. 

The  optic  t/ifilamittt  and  foruu-  will  be  described  when  more  completely  ex|>osed 
iu  a  later  stage  of  the  dissection  of  the  brain. 

The  middle  oomu  Hhould  now  be  exposed,  throiif;hout  its  entire  extent,  by  introducing  the 
little  finger  ;!*>nt]y  into  it  and  cMittinj;  outwunl  aton^  the  finger  thrnii|;h  the  RubNtanc'  of  the 
hemi(<phere,  whicb  should  be  removed  to  un  oxtonl  Kuffioient  to  expose  the  entire  oiivity. 

The  middle  or  de9cendin(j  eomu.,  the  largest  of  the  three,  traverses  the  middle 
lobe  of  the  brain,  forming  in  its  course  a  remarkable  curve  round  the  liack  of  the 
optic  tbaliinius.  It  passes  at  first  backward,  oiitwHiil.  and  ilownward.  and  then 
curves  round  the  cms  cerebri  forward  and  inward,  nearly  to  the  point  of  the  middle 
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lobe,  clow  to  the  fissure  of  Sylvius.  Its  upper  boundarv  is  formed  hy  the  medul- 
lary suljstjincc  of  the  middle  lohe  uiid  tlie  under  surface  of  the  optic  tlmlamus.  It^ 
lower  boundary,  or  Hoor,  presents  fur  exautnution  the  following  partes :  the  hippo- 
campus major y  pft  hippocampi^  pes  acecsaorius^  corpus  jimbriatum^  choroid  pUxuSy 
fast'ia  drtitfita^  traimt't'rsr  fissure,  ^ 

The  hippocampus  major,  or  oomu  Ammonis  (Fig.  478),  so  called  from  ita 
reseuiblauue  u>  i\  raru's  honi,  is  a  white  eminence,  of  a  curved  elou^ite  form, 
extending  throughout  the  entire  length  of  the  floor  of  the  middle  horn  of  the  lateral 

Fici.  472. 


TransverM  Vertical  Section  of  the  Brain,  through  tht<  Fr>re  imrt  of  the  foramcu  miignam,  looked  At 
rmm  t>u>  front  uift^r  Uirscbfuld  aud  Loveill^), 


X.  Corpus  CftUntum  In  ivUUon  witb  the  bilx  and  tbe 

cerebnl  bcmlsithenes. 
2-  Ventricle  of  the  c»»rpUh  CAllocuin. 
8.  Latcml  ventricles. 

4.  HtppocumpUB   nimjor,   white  exiernMtly  and   gny 

Inlomflily. 

5.  CcTel>eUuni,  s«parattid  ftrom  tbo  cfmbnifn   by  ihc 

tentorium, 
ti.  :^ction  throcj^h  (he  corpoiH  uundrievmiiiii,  aque- 


duct 


throcKl 
of  Sviv 


SyFvitu,  and  poiut  Varot 


7.  Mediiltn  oblongata,  with  th«  vertebral  arteries  and 

thf  anterior  ^[«^n■l  branch  in  relation  with  U. 

8.  Auditory  nt'r\-r,  pawing  Into  the  meatus  audltorliu 

Intemus. 

9.  Pi>i'i]Di»sa-irl('  nerve,  panlng  thrQUgh  the  p*xtc- 

rinr  liin-nited  fummen. 

10.  HyiMjRl'ivsal  nerve,  paaalog  through  ibe  aiiiertor 

Cf<ndyli>ld   foninu-n. 

11,  12.  (imy  untl  n  liiie  subntance  uf  the  onnvolutloiu. 

The  fibres  of  lIienirntiBcatlnBumarvabown  mdl- 
aUnv  ibfougb  the  waitc  lo  the  RTay  subatanee. 


ventricle.  At  its  lower  extremity  it  becomes  enlarged,  and  presents  a  number  of 
rouiided  elevatitms  Avith  intervening  depressions,  which,  from  presenting  some  resem- 
blance to  the  paw  of  an  animal,  is  calle<l  the  pt-s  hippocampi.  If  a  transvei'se  sec- 
tion is  made  through  the  hippoeampus  major  (Fig.  4t2,  4),  it  will  be  seen  that  this 
eminence  in  produced  by  the  extension  iuMard  of  the  dentate  sulcus  on  the  exterior 
of  the  brain.  This  sulcus  is  fille<l  with  gray  substance,  Avhich  projects  along  the 
free  margin  of  the  hippocampus  major,  forming  a  notclied  ridge,  the  fascia  dcntata. 
The  hipp(x^ampa**  is  covered  on  it^  ventricular  surface  Ity  a  thin  lamina  of  gray 
matter  which   is  continnous  Avith   the  corpus  fimbriatum  of  the  fornix. 

The  pe8  acceescrius,  or  eminentia  coUateralis,  has  already  been  mentioned  as 
a  white  eminence,  varying  in  f*i7.e.  jjlaced  between  the  hippocanipuf*  major  and  hip- 
pi»campns  minor,  at  the  junction  of  the  posterior  with  the  descending  cornu.  It  \a 
fonned  by  the  protrusion  inward  of  the  coHatei'al  fissure. 
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The  oorpua  fimbriAtum  is  the  thin  hiterai  margin  of  the  posterior  pillar  of  the 
fornix,  prolonged,  as  already  mentioned,  from  the  central  cavity  of  the  lateral  ven- 
tricle. 

Fascia  Dentata  [Fig.  473]. — On  separating  the  inner  border  of  the  corpus  fim- 
briatura  from  the  clioroid  plexus,  and  raising  the  edge  of  the  former,  a  serrate*!  hand 
of  gray  subfitance,  the  edge  of  the  gray  substjince  of  the  dentate  convolution,  will 
be  seen  beneath  it :  this  is  the  faHcia  dentata.  Correctly  speakingf  it  is  placed 
e.xternal  to  the  cavity  of  the  de^-ending  cornu. 

The  [continuation  forward  of  the]  transverse  fissure  [or  fissure  of  Bichat, 
between  the  eerebrnni  and  cerebeUiim]  is  seen  on  separating  the  corpus  fimbriatum 
fn>ni  tlie  optic  ihaljimus.  It  is  siinated  lieneath  the  fornix,  extemling  from  the 
niiilflle  line  behind,  ilownward  on  either  side  t*i  theen'l  of  the  dej*cen*ling  cornu.  It 
is  ol'  a  horseshoe  shape.     It*  horizontal  portion  is  boiinde^l  above  by  the  ^pleaium 

Fi"   473. 


it«ccss 
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TrftUMvenaBecUon  of  the  Middle  Uoru  of  (be  lAtenl  Vc»irlcl«  [tnm  a  drawing  hj  Mr.  P.  A.  Barton). 

or  rounded  posterior  extremity  of  the  corpus  i-al]o«uu),  and  below  by  the  corpora 
(juartrigemina.  Its  lateral  portions  curve  downward  and  forward,  and  are  b<»unile4l 
below  and  in  front  by  the  crura  cerebri  and  optic  tlialatni :  above  and  behind  by 
the  hip|>ocampus  major  and  the  corpus  fimbriatum  of  the  fornix.  Through  this 
fissure  the  ]>ia  mater  jMisses  from  the  exteri^tr  tif  the  brain  ijitn  the  ventricKw  to 
form  the  [velum  intcrpositum  anil]  the  choroiil  plexuses.  Where  the  pia  mater  pro- 
jects into  the  lateral  ventricle  beneath  the  e<lge  *.*^  the  fornix  it  is  connected  with 
the  lining  memhrane  of  thci>c  cavities,  so  as  to  exclude  all  communication  with  the 
exterior  of  the  brain. 

The  aeptum  lucidum  (Fig.  476,  6)  forms  the  internal  boundary  of  the  lateral 
ventricles.  It  is  a  thin,  semi-lranspareni  septum,  attachetl  above  to  the  under  sur- 
face of  the  corpus  eallosum  ;  below  to  the  anterior  jmrt  of  the  fornix  :  and  in  fri>nt 
of  this  to  the  prolonged  portion  of  the  corpus  eallosum.  It  is  triangular  in  fi>rm, 
broiul  in  front  and  narrow  behind,  its  surfaces  looking  toward  the  cavities  of  tho 
ventricles.  The  septum  consists  of  two  lamiuie  8e|>araled  by  a  narrow  interval,  the 
fifth  ventricle. 

Fifth  Ventricle. — The  fifth  ventricle  was  originally  a  part  of  the  great  longi- 
tudinal fissure  which  has  become  shut  off  by  the  union  of  the  hemispheres  in  the 
formatiun  of  the  corpus  eallosum  above  and  the  fornix  below.     Its  walls  are  there- 
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fore  formed  hj  the  iDerJian  wall  of  the  hcniispherew,  and  consint  of  an  internal  layer 
of  gray  matter  derived  from  the  gray  matter  nf  the  cortex,  and  an  externa!  layer 
of  white  ftub.stance  continuous  with  the  white  matter  of  the  eerehral  hemispheres. 
This  is  lined  on  its  external  surfuee  hv  the  cnendvma  of  the  lateral  ventricle.  The 
fifth  ventricle  is  not  lined  by  epithelitiiu.  In  the  foetus  and  in  some  animals  rhia 
space  ronimunicates  below  witli  rlic  third  ventricle,  but  in  the  a<lult  it  forms  a  sepa- 
rate cavity.  In  ciises  of  serous  effusion  in  the  ventricles  the  septum  is  often  found 
softened  and  partially  broken  down. 

The  fifth  ventricle  mav  bt^  exposwi  by  vultinfc  throu^li  the  i*o|)tum  iind  attachcil  |K)rti<)ii  of 
the  corpus  callosutn  with  Hcii«»iorK:  Hrt«*r  examining  which,  thf*  cijr|ms  cnlloNUin  Hlinuld  lie  cut 
acrosH  Cowanl  iM  ftntprior  part,  rixI  th*^  two  |KirtioDi«  curelully  (1i)iHert«(l,  th«  one  forward,  the 
other  hHckwArd,  when  the  fornix  will  hv  cxpoAotl. 

Fiu.  474. 


The  Poralx,  Vvluia  luivrpiMiUuio.  And  MMdlo  ur  I>e(>cuudUig  Curnu  of  (h«  LAtcral  Venirlol*. 

The  fornix  (Figs.  471,  47())  is  a  longitudinal  lamella  of  white  fibrous  matt«r 
gitnated  beneath  the  corptis  callosuni,  wiih  which  it  is  continuous  behind,  but  se|>B- 
rated  from  it  in  front  by  the  septum  hicidum.  It  may  be  described  as  consisting 
of  two  symiuetrical  halves,  one  for  either  hemisphere.  These  two  jMirtions  are  joine*! 
together  in  the  middle  line,  where  they  form  the  hnthf,  but  are  separated  from  one 
another  in  front  and  behind,  forming  the  anterior  and  povterinr  crura. 

The  h<fdy  of  the  fornix  is  triangular,  narrow  in  front,  bmtid  behind.  Its  upper 
surface  is  connected  in  the  rae<lian  line  to  the  septum  lucidum  in  fnmt  and  the  cor- 
pus callofium  )»rhiud.  It.K  under  surfiu'e  rests  upon  the  velum  interpositum,  which 
separates  it  &om  the  third  ventricle  and  the  inner  portion  of  the  optic  thalanii.     Ita 
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lateral  edges  form,  on  ea(ih  side,  part  of  the  fl(x>r  of  the  Inteml  ventricle*,  huiI  »ire 
in  contact  with  the  choruid  plexuses. 

The  anterior  rrurti  arch  downward  toward  the  haae  of  the  hntin,  »epiii*ated 
from  each  other  by  ii  narrow  interval.  They  are  coMiix>sed  of  white  fihres.  which 
descend  thnmgh  a  i|iiantity  f>f  ffray  mattor  in  thi'  latcml  walls  of  the  third  ventricle 
and  are  placed  iiuiue<liately  behind  the  anterior  eonnni^siire.  At  the  base  of  the 
hniiu  the  white  fibres  of  each  cms  form  a  sudden  curve  u]>on  themselves,  spread 
out  and  Form  the  outer  part  of  the  correpp<jn4ling  corpinf  albictiun,  from  which  |M>int 
thev  may  be  traced  upward  into  the  siibsuince  of  the  corresponding  optic  thidaniris 
(Fig.  47*>).  The  anterior  crura  of  the  fornix  are  connect4?<l  in  their  course  with  the 
jiednncle  of  the  pineal  glaufl  and  the  superficial  fibres  of  the  taniia  semicirculari^. 
and  receive  fihres  from  the  .septum  lucidum. 

The  pofttfrior  crura  at  their  commencement  are  intimately  connected  by  their 
upper  surfaces  with  the  corjtus  odiosum  :  divor^ring  from  one  another,  they  |ms8 
^loli^^lwa^d  int4>  the  def^'i-nding  liorn  uf  the  lateral  ventricle,  being  continuous  with 
the  concave  bord'jr  of  the  hipixicaniptw  major.  The  Interal  thin  edges  of  the  pos- 
teiior  cruni  have  roireived  the  name  of  corpus  ft  nihr  in  turn  ^  already  describe<l.  V\)on 
examining  the  under  tnurfacc  of  the  fornix  between  its  diverging  posterior  crura, 
a  triaiiL'uiiir  portion  of  the  under  surface  of  the  corpus  caliosum  may  Ik*  seen.  On 
it  are  a  number  of  lines,  some  transverse,  others  longitudinal  or  <ddiijue.  This 
ap|>eanince  has  been  termed  the  /ym,  from  the  fancied  resemblance  it  hears  to  the 
strings  of  a  harp. 

Betwe<»n  the  anterior  pillars  of  the  fornix  and  the  anterior  extremities  of  the 
optic  thahuni  an  oval  aperture  is  s<H?n  on  each  side,  t\w  fonimtm  of  Monro  {V\^. 
47o).  The  two  openings  desi-end  toward  the  niitldlc  line,  an*!,  joining  together. 
lesid  into  the  upper  part  of  the  third  veritride.  These  o|fenings  communicate  with 
the  lateral  ventricles  on  each  side  and  below  with  the  third  ventricle. 

Divirle  the  fornix  across  anteriorly,  and  reflect  tlie  twn  fiortioiis.  the  one  forward,  tlte  uther 
frtickwitrd.  whi>n  the  relum  tDter(iO!*ituiD  will  lie  f*xp<iHeU. 

The  velum  interpoeitiun  (Fig.  474,  and  Fig.  47*5, 10.  p.  701)  in  a  va-scular  inem- 
hnine,  a  prolongation  from  the  pia  mater  into  the  interior  of  the  hrain  thitmgh  tlie 
transverse  fissure,  pa.ssing  beneath  the  ptwterior  rounded  border  of  the  corpiis  tnllosiim 
and  fornix,  and  above  the  ci>r|wni  <|uadrigemina.  pineid  gliin<l,  and  optic  thalami.  It 
is  of  a  triangular  form,  and  separates  the  under  surface  of  the  body  of  the  fornix  from 
the  cavity  of  the  third  ventricle.  Its  fKJSterior  border  forms  an  almost  complete  in- 
vestment for  the  pineal  gland.  lt,s  anterior  extremity  or  apex  is  bifid,  each  bifiircation 
l)eing  continued  intothecorresponding  lateral  ventricle  through  t\u\forfimt'n  of  Monro^ 
forming  the  anterior  extremity  of  tlie  choroid  plexus.  On  iLs  under  surface  are  two 
vasouhir  fringes,  which  diverge  from  each  other  behind  and  project  into  the  cavity 
of  the  third  ventricle.  These  are  th^d  choroid  pUxuHva  of  tlw  third  ventricle.  To 
its  lateral  margins  are  connected  the  choroid  plexuses  of  the  lateral  ventricles.  Of 
the  arteries  of  the  velum  interpositum,  .nome  bninches  from  the  superior  cerebellar 
and  posterior  cerebral  enter  from  beliind.  beneath  the  corpus  caliosum  ;  another  con- 
stant branch,  the  anterior  choroid,  enters  the  vclnm  interpositum  at  the  extremity 
of  the  middle  horn  of  the  lateral  ventricle,  and  sup])lies  this  structure  and  the  choroid 
plexus.  Its  veins,  the  rcnrp  Galenic  two  in  number,  run  bctwiH^'n  its  hiyers :  they 
are  formed  by  the  venw  coqwris  striati  and  the  veins  of  the  choroi»l  plexuses;  the 
venae  Galeni  unite  jwsteriorlv  into  a  single  trunk,  which  terminates  in  the  stniight 
sinus  (Fig.  41:i,  p.  Gil*). 

The  velum  inU'rpoficuni  should  now  Iw  removwi.  Thif  nnii*t  W  e(reL't«»d  carefully,  especiallT 
at  itA  iwstcrior  part,  wh^r**  it  invefrts  the  pineal  glun<l ;  the  oplif  thalatni  will  then  be  exfiosea, 
with  thf  tavitv  oftht;  thinl  vpntri<:le  lietween  them  (FIjl;.  -175). 

The  optic  thalami  are  two  large  oblong  masses  placed  between  the  diverging 
portions  of  the  corpora  striata:  they  are  of  a  white  <'oh>r  superficially  :  internally 
they  are  w)m{>osnl  chiclly  of  gray  matter.  Each  thalamus  rests  upon  its  correspon*!- 
ing  cms  cerebri,  which  it  embraces.     Externalbf,  it  is  separated  from  the  corpus 
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striatum  hy  the  internal  capsule,  through  which  it  in  continuous  with  the  hemi- 
sphere. Iiifenuifh/,  it  fitrra^t  the  lateral  houn<iarv  of  the  third  ventricle,  and  nin- 
ning  along  itw  upper  border  is  seen  the  peduncle  of  the  pineal  gland.  Its  upper 
surfact!  ifi  free,  heing  partly  seen  in  the  lateral  ventricle;  it  is  partially  covered  by 
the  fornix,  and  marked  in  front  i)y  an  eminence,  the  anterior  tubercle.  Its  uhdtr 
surface  forms  the  roof  of  the  deHcending  cornu  of  the  latenil  ventricle  ;  into  it  the 
crus  cerebri  passes.  Its ponteriorti ml  ht/frior  port^  which  projtrctw  into  the  dej^cend- 
ing  hitrn  of  the  lateral  ventricle,  presents*  two  i^mall  rounded  eminence!*,  the  httttrnal 
and  external  if eniculate  Ixnlt'en,  It**  aiUrrior  ej'trtmiti^^  which  is  naiTow,  forms  the 
posterior  boundary  of  the  foraujen  of  Monro. 

The  third  ventricle  is  the  narrow^  ohlong  fissure  placed  between  the  optic  thalnmi 
and  extcndiug  to  the  ba^e  of  the  brain.     It  is  bounded  above  by  the  under  surface 

Fni.  475. 


Tbc  Third  »nd  Fourtb  Venlrtclc*.    An  iirntw  (tttiU'riorlyi  Uii?  bctn  plmvil  in  the  pohitkm  of  thv  fonuuea  ot 
Monro,  [and  anoUibr  posteriorly  pmbnea  ihrvugb  the  Iter  *  wnlo  ul  ituuimu  veutriculmn]. 

of  the  velum  inter|>oftitum.  from  which  are  su8pen<led  the  choroid  plexuBes  of  the 
third  ventricle,  and  laterally  by  two  white  tracts,  one  on  either  «iide,  ih^  /rtd an ffetf 
of  tht'  phtt'til  ijland.  Its  floor.  sM^mewhat  oblique  in  its  direction,  is  formed,  from 
before  backward,  by  the  |mrts  which  dose  the  interpeduncular  space — via.  the 
lamina  cineren.  tlie  tuber  cinereum  and  infuntlibiilum,  the  corpora  albicantia,  and 
the  locus  perforatus  posticus ;  its  sides,  by  the  optic  ihalami ;  it  is  bounded  in  front 
by  the  anterior  crura  of  the  fornix  and  part  of  the  anterior  comniiwure;  behind,  bv 
the  |K>»terior  wunmissure  and  tlie  iter  a  tenio  nd  ipinrfum  ventriculum. 

The  cavity  of  the  third  ventricle  is  crossed  by  three  conimi>sures,  named,  from 
their  iKmition,  tiutvrivr^  middlt,  and  posterior. 
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The  anteritn-  commissure  is  a  rounded  cord  of  wliite  fihros  placed  in  froi  of  the 
anterior  crura  of  the  fornix.  It  perforates  the  corpus  striatum  on  either  side,  and 
spreads  out  into  the  substance  of  the  hemispheres  over  tlie  roof  of  the  descending 
honi  of  CAch  lateral  ventricle. 

The  middle  or  voft  eommifn*nrr  consi»li»  almost  entirely  of  gray  Tnattcr.  It  con- 
nects together  the  optic  thalaiui,  and  is  c^mtinuous  with  the  gi-ay  matter  lining  the 

Fm.  476. 


Vertitral  Mrdinn  Sf^tion  of  the  Encrphftlon,  shutving  the  partd  in  the  middli-  line* 

10.  ThcvL>lum  Inlerptmitum. 


1.  CiinvoluUmi  of  oorpuA  onllo^um.    Above  It  Is  (be 

cJilUuu  inark'iniil  m-surc.  runuine  out  lo  Join  At 

2.  Til'-  rtw>iire  uf  Holiiiulo. 

•4,  4,  Wilni  lo  the  caUarint-  rtf'Mjrv,  wbkh  h  jiiat  ubovo 
lac  uumbors  H»'tw«H'n  iann  R  urv  Uie  coiivlu- 
UutiK  ijrthe<iiiuilratcIaLw.  B«twccu3iiuil  \  U  lh« 
cnneiitr  IoIk-. 

5.  The  cnrpiis  callonim. 

6.  Tbu  »e|>tiini  IticMum. 

7.  The  fornix. 

R  Anterior  pillar  of  the  forniT.  detuHmdlnj;  to  the  bii»e 
uf  the  bniiit,Bn>l  tumini:  on  iLself  toio^mthucor• 

rlU8  albieatifi.  lis  cjufm'  tu  the  optic  ihoiamtu  is 
adlcfttc'd  by  A  dutUnl  line. 
9.  The  optic  thafaniUf>.  Bebiud  the  anterior  cruanf  the 
fornix  («i  a  ghuded  purl  iiidicat*.-.-*  tho  foraiDcn  of 
Monro;  (n  front  (.irthi*  numt>^.•^v  an  urul  mark 
ali(i>v<<  the  ^Miiiiiii  iif  the  i;ni>'  luatu^r  u«)iitimioiia 
with  the  middle  oomial:t8urv. 


II.  The  pineal  slanu, 

1!^.  Thf  ctirpura  uuHilcifCVialna. 

I.t.  Tlic  tTUiOereori- 

U.  [The  iter  o  lertio  ad  quartum  ventrimlum.  Be- 
tw>?^n  U  and  Ihc  ccrvtK-lluin  (s  the  valve  of 
VifUswiUK.  swn  ill  prutllu.  htrutcbiiij^  b«_'tw«_'*;tt 
th«^  twn  prf*t*<"*'-nt  V  cithJu'IIo  ad  u-aies.  The  pro- 
ct-juud  c  eeivbellu  ad  niedtiUam  b  bocd  twtweea 
i\  and  the  cfrvbL-Hum.] 

Ifi.  The  \HiW  Varulii. 

1«.  The  third  ntTve. 

17.  The  pituitary  body. 

18.  Thv  tjptlc  nene. 

19   puiuts  lo  lb*-'  untvrinr  coiumlssan?,  indicated  by  an 

ovaI  mark  behind  the  number, 
(20,  Tlu-  iranj-venio  tifuure  ofBlchat. 
21.  The  fourth  ventricle.] 


anterior  part  of  the  third  ventricle.  It  is  frefpiently  broken  in  examining  the  hi-ain, 
and  inipht  then  be  supposed  to  have  been  wanting. 

The  pogUi'ior  commiHgure.  smaller  than  the  anterior,  is  a  flattened  white  band  of 
fibres  conni»cting  together  the  two  optic  thalami  posteriorly.  It  bounds  the  third 
ventricle  posteriorly,  and  is  placed  in  front  of  and  beneath  the  pineal  gland,  above 
the  opening  leading  to  the  fourth  ventricle. 

Tne  third  ventricle  haa  four  openings  connected  with  it  (Figs.  468, 471,  and  476).  In 
front  are  the  two  oval  apertures  of  the  foramina  of  Monro,  one  on  either  side,  through 
which  tbe  third  couuitiinicates  with  the  lateral  ventricles.  Behind  is  a  third  opening 
leading  into  the  fourth  ventricle  by  a  canal,  the  wjunduct  of  Sylvius^  or  iUr  a  tertio 
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atf  ifu.  mm  verttricuhnn.  'I'lic  fonrtlu  .sittiutefl  in  tin*  »nt4^riar  part  of  the  floor  of 
thr  ventricle,  i^  a  dtt*j»  pit  wliieli  It'iul^  downward  to  the  fnunel-»hu|K.Ml  raviiv  of 
the  infuniHbuluui  [ih-r  a*l  infundilpuliun). 

The  lining  nienihrauL'  of  the*  latenil  venlriclet*  i.s  continutnl  throngh  the  fnramen 
of  MoTirn  into  ilie  third  vontncle,  and  ext4?nd8  along  the  iteraiertio  into  tlie  foiirrli 
vrnirii'le:  at  the  hott»tni  of  the  iter  ail  infundihulum  it  ends  in  ii  (•id-<le-sjie. 

The  foramen  of  Monro  if  the  means  hy  which  the  two  lateral  ventrieles  eoni- 
innninite  with  the  third  ventriele.  It  may  he  refrarded  aj»  a  Y-sha[HnI  iia-^snge,  the 
two  upper  divergin^i  linihs  (.•r>niniimic«ting  with  the  lateral  ventricles  respectively, 
and  joining  helow  to  open  into  the  third  ventricle.  Its  roof  is  formed  by  the  ante- 
rior extremity  of  tlje  body  of  the  fornix,  which,  dividing  into  its  two  crnra,  arches 
downward  in  frnnl  nf  the  anterior  extn-mity  of  the  optic  thalarni,  Tlie  cms  if  not, 
however,  in  contact  with  the  thalamus,  l>iit  an  interval  is  left  between  the  two,  ivhicli 
is  the  fonunen  of  Monnt.  Its  brniiidaries  are,  then-fore,  in  front,  the  niiterior  pillars 
of  the  fornix  ;  beliind,  the  anterior  extremity  of  the  optic  thabinms  ;  altove,  the  body 
of  the  fornix  ;  and  below,  the  groove  where  the  cnrpun  Btriatum  and  optic  thulainus 
meet. 

Behind  the  third  ventricle  and  in  front  of  the  cerebellum  are  the  c<ir|»<im  t{uad- 
rigen)ina,  and.  resting  u]M)n  these,  the  pineal  gland. 

The  pineal  gland  (ry'/;</(//>t/«  rrrehri)^  so  nameil  from  its  peculiar  shajte  (phnt*, 
a  fir-cone),  i.s  a  .siinill  reddish-gray  body,  conical  in  form  (hence  it8  synonym,  rtmn- 
rinm\  ])luced  immediately  behind  tlie  posterior  commissure  and  between  the  nat4^. 
upcm  which  it  rests.  It  is  retained  in  its  position  by  a  duplicature  of  pia  mater 
derived  from  the  under  surface  of  the  velum  interpositum.  wlii<-h  almost  completely 
invests  it.  The  pineal  gland  is  about  four  lines  in  length  jin<i  from  two  to  three  in 
width  at  its  base,  and  is  said  to  be  larger  in  the  child  tliun  in  the  adult,  and  in  the 
female  than  in  the  nude.  Its  base  is  connecteil  to  the  cerebrum  by  two  pe<iuncles 
{the  peduneltB  of  the  pineal  gland),  which  piiss  forward  upon  the  upper  and  inner 
margin  of  the  optic  thalarni  to  the  anterior  crura  of  the  fornix,  with  which  they 
become  blended:  these  two  piHlunele**  join  together  at  their  posterior  extremity  in 
front  of  the  pineal  gland,  forming  a  sort  of  festoon,  and  the  base  of  the  gland  is 
cotinifted  to  their  posterior  margin  at  the  point  of  junction.  In  front  the  liand  <if 
union  is  joined  to  the  back  of  the  ]«)slerior  coumiissure.  The  pineal  gland  consist* 
of  a  number  of  follicles  lined  by  epithelium  and  connected  together  by  ingrowth* 
of  connective  tissue.  The  follicles  contain  a  tnuisiuircnt  viscid  fluid  and  a  quan- 
tity of  sabulous  matter,  named  niwrirtila^  cerebri,  conipi>sed  of  phosphate  and  car- 
bonate of  lime,  phosphate  of  magnesia,  and  ammonia,  with  a  little  aniujul  matter. 
These  concretions  are  almost  constant  in  their  existence  and  are  found  at  ull  periods 
of  life.  When  this  body  is  solid  the  siibulons  matter  i^  foiuid  u|Kin  itB  surface  and 
occ^onally  upon  itH  peduncleH. 

Chi  the  reinoral  of  tht*  pineal  glimd  and  ittljatreDt  portion  of  pia  mntfr  the  uorpLim  quadri- 
geniina  are  t'xposwl. 

The  corpora  or  tubercula  quadrigemina  (nptir  Mt'ft)  arv  four  rfumded  en»i- 
nence.s  placed  in  pairs,  two  in  frtjut  and  tw(j  bebiml,  and  sefiarated  from  one  another 
by  a  crucial  depression.  They  arr  situat^nl  immediately  behind  the  third  ventricle 
and  posterior  commissure,  beneath  the  posterior  border  of  the  corpus  callosnm,  and 
above  the  iter  a  tcrtio  ad  (|uartum  ventriculum.  The  anterior  pair,  thi*  tmtt'if^  are 
tlie  larger,  oblong  from  before  backwanl.  and  of  a  gniv  color.  The  posterior  pair, 
the  /t'x/»K.  are  hemispherical  iit  fr>rm  and  lighter  in  color  than  the  preceding.  They 
are  connected  on  each  side  with  the  optic  thalamus  and  commencement  of  the  optic 
triK'ts  by  metins  of  two  white  pr«»minent  bands  termed  hrtichia.  Those  connecting 
tbe  nates  with  the  thalamus  (bravhia  anii-riora)  are  the  larger  and  pass  obliifuelv 
outward.  Those  connecting  the  testes  with  the  thalamus  are  called  the  brachia 
ptmteriora.  Both  jmirs,  in  the  adult,  arc  quite  solid,  being  compo6e*l  of  white 
matter  externally  an<l  gray  matter  within.  These  bodies  are  larger  in  the  lower 
animals  than  in  man.      In  fishes,  reptiles,  and  birds  they  are  only  two  in  number. 
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are  called  the  optk  lobeit  from  their  connection  with  the  optic  nerve*t,  and  are  hol- 
low in  thoir  interior;  hut  in  Muinmuliu  they  are  four  in  uumher,  a.s  in  man,  nmi 
quite  Sdlid.  In  the  huuian  foetus  thej  are  developed  at  a  very  early  period,  and 
form  a  large  proportion  of  the  cerebral  mass ;  at  fir^t  they  are  only  two  irr  numhur, 
AM  iu  the  lower  Vertebrata,  and  hollow  in  their  interior. 

Tliese  h*Mlit*s  receive,  from  below,  while  fibres  from  the  olivary  faaciculiift  or 
fillet  1  tlmy  art*  also  connected  with  the  eerebelluui  by  nieanH  of  a  large  while  eon! 
on  each  side,  tlie  procentsmi  r  i-crt*beiio  ad  tetfteti,  or  superior  pedaucleg.  of  the  ceiv- 
bellum.  which  is  continued  onward  to  the  thalami  through  the  tubercula  quadri- 
gemina. 

The  valve  of  VieuBsens,  or  anterior  medullary  velum,  is  a  thin  translucent 
luuiina  of  white  matter,  marked  Buperticially  by  a  few  transvei-he  ptreaks  of  gray 
substance,  stretched  between  the  two  processus  e  cerebello  ad  testes;  it  covers  iu 
tin."  cnmtl  leading  from  the  third  to  the  fourth  ventricle,  forming  part  of  the  roof  of 
the  latter  cavity.  It  is  narrow  in  front,  where  it  is  connected  with  the  testes,  and 
bnxider  behind,  at  its  connection  with  the  vermiform  procens  of  the  cerebellum.  A 
slight  elevated  ridge,  ihvfnrnufum^  dcjicends  upon  the  upper  i)art  of  the  valve  from 
tlie  corpora  quadrigemina,  and  on  either  aide  of  it  may  be  Keen  the  fourtli  nerve, 
which  is  connected  with  its  fellow  of  the  opposite  side  by  a  transverse  band  of 
fibres  fonniug  a  j>artial  decussation.  Itjn  lower  half  is  covered  by  a  thin  trans- 
versely-grooved lobule  of  gray  matter  prolonged  from  the  anterior  border  of  the 
cerebellum:  this  is  calleil  by  the  Itjdian  anat^imists  the  linyurtta  laminoita^ 

The  corpora  (fenicidata  are  two  small,  flattened,  oblong  ma!t.se8  placed  on  the 
outer  side  of  the  corpora  <iuadrigemina  and  on  the  under  and  back  part  of  each 
optic  thalamus,  and  named,  from  their  position,  corpus  geiiitmhtum  f.j-frnnim  and 
intrruum.  'I*he  two  bodies  are  .separated  from  one  another  by  one  of  the  roots  of 
the  optic  tract. 

Internal  Structure  of  the  Oerebnim. — The  cerebrum,  like  the  f»ther  parts  of 
the  great  nerve-centre,  is  composed  of  gray  and  white  matter.  In  order  to  give  some 
general  idea  of  its  construction,  at  all  events  in  part,  it  may  be  compared,  for  the 
sake  of  illustration,  to  a  tree,  the  trunk  of  wljioh  divides  into  two  main  bmnches, 
and  these  break  up  into  smaller  branches,  which  fiuiilly  end  in  twigs,  to  which  arc 
attached  the  leaves,  forming  an  investment  to  the  branches  and  covering  the  wlude 
tree.  The  trunk  is  represented  by  the  me<lulla  oblongata  as  it  parses  through  the 
foramen  magnum ;  the  two  main  branches,  by  the  crura  cerebri,  which  break  up 
into  smaller  brnnche.s,  which  diverge  from  each  other,  dividing  and  subdividing, 
until  tliey  rcurch  the  surface  of  the  hemispheres,  where  they  terminate  in  single 
nerve-fibres,  to  wliich  are  attached  the  biissd  u.xial  cylinder  processes  of  the  nerve- 
cells,  represented  by  the  letives.  These  cells  are  arranged  on  the  surface,  resem- 
bling a  cap  covering  the  heir»spheres,  and  constitute  the  cerebral  cortex.  But  here 
the  analogy  ends,  for  in  the  cerebrum  we  have,  in  addition  to  this  cortex,  other 
masses  of  gray  matter  situate*!  in  the  middle  of  the  brain,  and  other  white  fibres 
besiiles  these  diverging  ones  which  have  been  mentioned,  and  which  serve  either  to 
connect  together  the  two  hennsplieres  of  which  the  cerebrum  consists,  or  else  serve 
to  connect  different  structures  iu  the  same  hemisphere. 

The  (/r</^  matter  of  the  cerebrum  is  disposed  in  three  great  grou]>s:  1,  the  gray 
matter  of  the  cerebral  cortex  ;  2,  the  gray  matter  of  the  biusal  ganglia — that  is,  the 
great  ganglia  of  the  base  of  the  cerebrum  ;  3,  the  gray  matter  which  lines  the  inter- 
nal surface  of  the  upper  part  of  the  cerebro-spinal  tube — that  is,  the  ivmains  of  the 
cavity  in  the  original  vesicles  from  which  the  brain  was  formed,  and  which  consti- 
tutes the  central  cavities  of  the  organ. 

1.  The  array  matter  of  the  cortex  (Fig.  477)  invesi-s  the  surface  of  the  hemi- 
spheres and  gives  them  external  form.  When  vertical  sections  are  made  through 
it  and  examined  microscopically,  it  is  found  to  consist  of  five  separate  layers,  but 
to  this  there  are  some  exceptious.  According  to  Meynert,  these  are  t^i  Le  found 
in  the  posterior  portion  of  the  occijiital  lobe,  in  the  gray  cortex  of  the  hippocampus 
major,  in  the  wall  of  the  fissure  of  Sylvius,  and  in  the  olfactory  bulb.     The  five 
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layers  in  the  corainon  type  are  as  follows:  (1)  The  first  layer  is  principally  com- 
posed of  a  matrix  or  neuroglia,  through  which  a  few  Buiall  ^an^lioii-cell?  art*  irreg- 
ularly distributed,  and  a  nerve-fihrt'  network.  (2)  The  scouiid  layer  cousists  of 
numerous  Mnall  pyramidal  cells,  which  have  their  lon^  axes  vertical  to  the  Mirfkc^ 
nf  the  convolutions,  and  are  closely  agtrrefrate<l  together,  si>  a>»  to  completelv  fill 

the  layer  with  a  numher  of  closoly-conipresHod  cells. 
(•3)  The  third  layer  is  named  by  Meynert  the  for- 
iiiidion  of  th*'  rorftu  ammnttt't!^  as  it  is  made  up  of 
cells,  which   are  the  only  mor|>holo;neal   element 
found  in  this  ])art.     It  consists  of  the  same  sort 
of  pyramidal  cells,  arranged  vertic4illy  to  the  sur- 
face, as  was  found  in  the  ]>recedin_e  layer,  hut  they 
are  of  very  much   larger  sixe,  and   increa.»»o  pro- 
gressively toward  the  deeper  parts  of  the  layer, 
and  they  are  much  more  widely  separated   from 
each    other.       This   layer   is    the   principal    and 
I  If  I  /lllli^i   4/liirnil         hroaUct*t  one  of  the  series,  and  is  at  least  twice 
1  ilTif4i   nlil^i  ifl  I  n^  H         *®  *^*"^^P  ^  *'*^  preceding  layer.     (4)  The  fourth 
'i  I  in  1  nil 4  ll  'Prfti  1         Iny^r  is  termed  the  ffrntiuhr  formation  by  Mey- 
I  fi  fl  I '  Mlin  wi  ll  I    ii*  «  nert.  and  consists  of  numerous  smalK  irregular, 

iih-rTWi  J  m  (i,mviti»  rarely  triangular  or  elongated  cells,  which  resem- 
ble the  nerve-corpu.scles  found  in  the  internal 
granule-layer  of  the  retina,  and  which  are  chisely 
aggregated  together.  (0)  The  fifth  layer  is  tonr»e*i 
the  cktUMtral  fonnation.  and  cf)nHistK  of  a  veiy 
large  proportion  of  spindle-shaped  cells,  which  are 
the  peculiar  elenients  of  this  layer.  They  are  es- 
pecially numerous  in  the  inner  half,  und  are  ar- 
ranged horizontally,  extending  parallel  to  the  sur- 
face. They  have  nnreive^l  their  name  from  the 
fact  that  the  daustrum  is  made  tip  almost  entirely 
of  an  accumulati<»n  of  these  cells.  It  will  be  seen, 
therefore,  that  the  differences  in  these  layers  de- 
pends upon  the  varying  form  and  size  of  these  cells 
and  the  closenese  of  their  arrangement,  and  tb&t 
the  typii*al  form  of  cell,  and  the  only  one  which  is 
admitted  by  some  observers,  is  the  pyramidal  cell 
or  nerve-corpuscle.  These  nerve-corpuscles  are 
destitute  of  a  cell-wall :  they  present  a  nncleuB. 
sometimes  round  or  oval,  sometimes  nngular,  and 
give  ofi'  many  processes.  <.)ne  of  thc.'^e.  which,  in 
the  cells  an*anged  verticjilly  to  the  surface,  pro- 
jects outward  and  is  named  the  /trorcstt  of  the 
apfr,  is  strong  and  branched,  and  according  to 
Clehmd.is  continuous  with  the  nerve-fibre  network 
in  the  first  or  superficial  layer  of  the  cortex.  An- 
other process  projects  inward  toward  the  while 
matter  of  the  hemisphere  and  fmm  the  opposite  extremity  of  the  cell.  It  is  tennwi 
tlie  prort'ss  of  thf  crnfre  of  the  huttf.  It  is  more  sleiider  thaji  the  preceiling  and 
remains  unbninched.  It  is  an  axis-cylinder  process,  and,  becoming  invested  with  a 
medullary  sheath,  constitutes  a  nerve-fibre  extending  into  the  tvntnil  white  mutter. 
In  addition  to  these,  lateral  processes  are  given  oC  forming  the  profennrin  of  thf 
haml  angle,  which  can  be  traced  for  a  longer  or  shorter  riistauce  and  break  up  into 
a  network  of  extremely  minute  nerve-fibres. 

Special  Tt/pes  of  the  Gratf  Matter  of  thf  Cortrx* — According  to  Meynert,  tlie 
gray  matter  on  the  summit  of  the  occipital  lobe  consists  of  eight  layers.  This  ia 
produced  by  the  intercalation  of  intermediate  grannie-layers  similar  to  tho*e  form- 
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ing  the  fourth  hiyer  of  the  tyi»ienl  t'ortex.  In  the  gray  tnattcr  of  the  cortex  of  llie 
hipponimpuft  nmjop  or  comu  ammonis  pyramithil  cells  are  alone  forujeti.  kucIi  jis 
h)ive  been  ilescrihetl  in  the  thin!  layer  of  the  typical  cortex.  This  coiiHlitiiteA  the 
greater  part  of  the  stnicture  in  this  situation,  the  fourth  and  fifth  layers  being 
absent  and  the  seccmd  layer  containing  no  cells.  In  the  wall  of  the  Sylvian  fissure 
the  p'ay  matter  is  tenned  the  flattgtrum^  and  jMirt  of  it  weparatci*  tlie  island  of  Keil 
frora  the  external  capHiile  of  the  corpus  striatum.  This  presents  peculiarities  of 
structure,  consisting  mainly  of  fusiform  cells,  Huch  as  constitute  the  fourth  layer. 
The  olfactory  bulb,  which  may  be  regarded  as  a  portion  of  the  cerebral  hemispheres, 
forming  -a  cap  superimposed  upon  a  conical  priwess  of  the  cerebrum,"  pre^^nts 
another  variety  of  structure,  differing  from  the  tyi)e  of  the  cortex  of  the.  hemi- 
spheres. The  bulb  consists  of  both  gray  and  white  matter,  and  sometimes  retains 
a  centml  cavity  lined  by  epithelium.  The  lower  part  is  gray  matter,  and  omsisls 
of  the  following  layers  from  below  upward:  (1)  The  olfactory  nerve-layer,  consist- 
ing of  a  layer  of  non-me*liillatcd  nerve-fibres  tlerivcd  from  the  nerves  which  supply 
the  olfactftry  region.  (2)  The  stratum  glomerulusum.  consisting  of  ni><Iulait'd  mjtssf'S, 
containing  small  nuclear  cells  and  a  convoluted  olfactory  nerve-fibre  amongst  the 
cells.  (3)  The  stratum  gelatinosum,  consisting  of  fusiform  or  pyramiilal  nerve-cells 
and  a  fine  network  of  nerve-fibre.  (4)  The  granular  layer,  consisting  of  small 
irregular  nerve-cells  resembling  the  fourth  layer  of  the  cerebellum  or  the  granular 
layer  of  the  retina. 

"2.  The  Gray  Matter  of  the  Basal  Ganglia. — The  groat  ganglia  of  the  base  of 
the  bi-ain  are  the  ojitic  tlialaunis,  tlie  corpus  striatum,  the  corpora  *iimdrigemina.  the 
cor|>oi*a  geniculata,  and  the  locus  niger.  Only  a  part,  however,  of  the  gray  matter 
of  the  corpora  (^uadrigemina,  that  found  on  the  periphery  of  the  body,  belongs  to 
this  group;  the  remainder,  that  contained  in  its  centre  around  the  Sylvian  aqueduct^ 
belongs  properly  to  the  third  group,  which  will  be  discusse»l  immediately. 

Tlie  optic  thahimn»  is  chiefly  formed  of  gray  matter,  covereil  over  by  a  super- 
ficial layer  of  white,  which  on  the  outer  side  .**eparates  it  from  the  intermil  capsule. 
The  gray  matter  is  arranged  in  two  mjis-ses,  the  outer  and  inner  nuclei,  partially 
(Lvided  by  a  vertical  white  septum.  It  is  traversed  b}'  numerous  nerve-fibres, 
which  for  the  most  part  have  no  definite  direction ;  some,  however,  converge  and 
form  a  bundle  which  passes  downward  to  form  the  anterior  root  of  the  fornix.  It 
contains  comparatively  large  nerve-cells,  both  multipolar  and  fusiform.  Tlie  inner 
nucleus  is  connected  across  the  middle  line  with  the  inner  imclcus  of  the  op|»oHite 
side  by  the  middle  commissure  of  the  third  ventricle,  which,  however,  belongs  to 
the  third  group  of  gray  matter. 

The  rorpu9  striatitm  presents  two  distinct  and  separate  masses — the  yiuclniJt  cau.^ 
finht%^  which  is  the  intrnventricular  portion  of  the  corpus  striatum;  an(l  the  jitiriettB 
Icnticularii^.  which  is  the  extraventricular  portion.  The  two  are  sepJinUed  from  each 
other  by  a  distinct  lamina  of  white  matter,  the  internal  fvi/>»w/f\  which  also  sepurates 
the  nucleus  lenticularis  from  the  outer  part  of  the  optic  thalamus.  The  gray  matter 
of  the  corpus  striatum  is  |)ermeivte<l  by  tracts  of  medulhited  nerve-fibres,  some  of 
which  probably  originate  in  it,  though  the  actual  connection  of  the  nerve-fibres  with 
the  cells  has  not  been  demonstrated.  The  Jierve-cells  are  multipolar,  both  large  and 
small,  the  larger  being  principally  found  in  the  lenticular  nucleus. 

The  corpora  qiMdritjrmina  consists  of  two  distinct  and  separate  collections  of 
gray  matter,  one  at  or  near  the  surface,  which  belongs  to  the  basal  ganglia,  and  one 
in  the  centre  lining  the  a(|ue<iuct  of  Sylvius.  The  former  (»nly  will  be  ronsidcre<l 
at  present.  The  peripheral  gray  matter  of  the  corpora  r^uadrigemina  diflVrs  some- 
what in  the  anterior  and  posterior  lobes.  The  posterior  lobe^  or  testes  «re  comiHjsed 
almost  entirely  of  gray  matter,  covered  over  by  a  thin  stratum  of  white  matter,  and 
.separate*!  from  the  ci*ntral  gray  matter  by  traets  of  transverse  white  fibres  derived 
from  anil  forming  part  of  the  fillet.  The  anterior  lobes  or  nates  are  covered  super- 
ficially by  a  thin  stratum  of  while  matter :  beneath  this  is  a  layer  of  gray  matter 
terme<l  the  stratum  cinerum^  and  consisting,  as  well  as  the  gray  matter  of  the  pos- 
terior lobes,  of  small  multipolar  cells  imbedded  in  a  fine  network  of  nerves,    Beneath 
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ihi:*  again  is  a  characteristic  mass  of  j^'niy  mattor,  tenuctj  ih<- at  rat  urn  optlrunt,  which 
i8  matle  up  of  fine  nervo-fihres  counting  in  a  longituditial  direction,  ami  containing 
between  tlioin  stnall  Tnai^scs  of  gniy  snhstjinco  conisistinjr  of  small  mnltiptihu*  nerve- 
cells  JmheihifM]  in  jrray  matter.  LjlsiIv,  hetwenn  this  luxly  and  the  central  f^ray 
matter  urotiiid  the  iSylvian  aqueduct  its  a  thin  lamina  of  white  matter,  derived  from 
tJie  fillet. 

The  f^ent'cniate  hoiHett  are  continnons  with  the  ^niy  substance  of  the  ttplic  thnla- 
mns,  and  the  external  one  (ctirji.  p-nieulaimn  exlenmm)  is  peculiar  im  a<rnmit  of 
its  dark  coh»r.  due  to  itn  cells  containin;^  pi»jraent.  It  prettenti*  a  himitialed  armnt^i*- 
ment,  and  coni^ists  of  alternate  thick  layers  of  pmy  matter  and  thin  layen*  of  white 
matter*  Tt,s  cells  arc  multipolar.  The  internal  body  (corp.  geniculatum  intenium) 
is  of  lighter  color,  does  not  present  a  laminated  arrangement^  and  its  cells  are  smaller 
in  size  and  fusifonn  in  shape. 

The  loeug  niger^  or  gray  matter  of  the  cms  cerebri,  like  the  external  geniculate 
body,  is  |)cculiar  from  the  large  amount  of  dark  pigment-granulef*  which  are  cnn- 
tainol  in  itn  gang!iou-cell«,  and  which  give  to  it  its  dark  color,  from  which  it  has 
derivwl  its  name.      Its  cells  arc  suiull   and  multipolar. 

'^.  The  central  gray  matter  of  the  cerebrum  lincM  the  Mpp«»r  part  of  the  eere- 
hnxtpiual  tiilie.  which  is  the  remains  of  the  cavity  in  the  original  vesiclcit  from  which 
the  brain  wa^  formed,  and  is  continuous  with  the  gniy  matter  of  the  floor  of  the  fourth 
ventricle,  and  through  it  with  the  gray  matter  of  the  cord  [which  surrounds  the  '"ven- 
tricle of  the  cord  "  or  central  canal].  This  central  gray  matter  is  found  lining  the 
aqueduct  of  Sylviusk  by  which  the  third  connnunicates  wiili  the  fourth  ventricle:  it 
covers  the  inner  wall  of  each  o[ttic  thalamus,  forming  the  middle  or  gray  commissure 
of  the  third  ventricle;  it  also  lines  the  floor  of  the  third  ventricle:  it  crivcrs  behind 
the  upper  surface  of  the  tegmentum  of  the  cms.  and  in  front  it  approaches  the  sur- 
face of  the  brain,  forming  the  p«tsterior  p<»rforat«»d  space  and  the  lamina  einerca.  It 
forms  also  the  tuber  cinereutn  and  the  infundibulum,  and  in  the  lower  Vertcbnita, 
especially  fishes,  the  posterior  lobe  of  the  pituitary  IkmIv.  In  the  higher  vcrtebnit<« 
this  lobe  d<H's  not  jirescnt  any  nervous  structure,  l)eing  encroached  ui>on  and  oblit- 
erated by  an  ingrowth  of  connective  tissue  an<l  vessels.  The  gray  matter  surround- 
ing the  Sylvian  aqueduct,  which  has  been  before  mentioned  as  tlie  central  gruy 
matter  of  the  corpoiu  t|uadrigemina,  presents  some  features  requiring  esjjeeial  men- 
tion. It  forms  a  tolerably  thick  layer  sun'ounding  the  canal,  but  is  thicker  on  the 
lower  wall — that  i?.  below  the  canal — than  above.  The  cells,  which  ai'e  multipolar, 
are  here  collected  into  groups,  ami  form  nui'lei  for  the  origin  of  the  third,  fonnh. 
and  fifth  cnmial  nerves.  The  nucleus  for  the  third  and  fourth  c<msists  of  a  colunm 
of  cells  of  large  size  on  either  side  of,  and  clo.'m  to,  the  median  line.  The  up|»er 
nucleus  of  the  fifth  is  situat^l  external  to  this  at  the  extreme  lateral  margin  of  (he 
lower  part  of  the  gray  matter.  In  addition  to  these  cells  there  ai'e  found  at  the 
periphery  of  the  zone  of  gray  matter  surrounding  the  aque<ltict  some  other  and 
larger  cells,  sometimes  single,  s(mietinu»s  grou|MMl  in  twos  or  threes,  or  even  mor**. 

They  are  globular  and  lie  in  the  midst  of  well-markeil  nerve-fibree,  with  which 
their  processes  appear  to  be  continuous. 

The  white  matter  of  the  cerebrum  consists  of  medullated  fibres  varying  in 
size  and  arrangwl  in  bundles,  separatdl  by  neuroglia.  They  may  !»e  divicfed  into 
three  distinct  systems,  according  to  the  cotn-sc  which  they  take:  (1)  divergmg  or 
|»ednncular  fibres,  which  connect  the  hemi.splieres  with  the  medulla  oblongaia  and 
*'(nd  ;  {-)  iransvei-se  commissural  fibres,  which  connect  together  tlie  two  hendspberes  ; 
(;^)  commissural  fibres,  which  conticct  tlifforent  structures  in  the  .«ame  liemisphere. 

1.  The  diverging:  or  peduncular  fibres  consist  of  a  main  body  which  origi- 
nates in  the  cord  antl  medulla  oblongat«.  form  the  longitudinal  fibres  of  the  pons, 
and,  dividing  into  two  main  branches  diverging  from  each  other,  constitute  the 
rntra  cei'ehn  or  rcre6ral  pi'dttiivh-H,  iiud  ascend  into  the  optic  thalami  and  corpora 
striata,  and,  emerging  from  these  bodies,  form  the  corona  radiatn  ami  nuliate  into 
the  c(mvohitions  of  the  hemispheres.  As  they  pass  through  the  optic  thalami  and 
corpora  striata  many  of  the  fibres  terminate  in  the  gray  matter  of  these  ganglia. 
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and  other  fibres  iirise  from  tliern  in  greater  numlter  thjiu  those  i^bich  tenninate  in 
them,  ?o  that  more  fibres  pass  out  of  the  ganglia  than  pjL-ss  into  them.  But,  in 
addition  to  thej*e,  others  of  the  pediniciilar  fibre.-*  ymsH  uninierrupfedh'  through  the 
ganglia  from  the  cerebnil  peduncles  to  the  corona  r-a*liutji.  In  tlie  crura  cerebri,  as 
has  been  before  described,  tlie  diverging  fibres  derive<l  from  the  Icuigitudinal  fibres 
uf  the  {Kjus  Varolii  are  arranged  in  two  strata,  which  are  separaie^l  by  the  locus 
niger,  the  anterior  or  superfcial  8ti*atum  forming  the  crusta  of  thene  bodies,  and 
the  posterior  or  deeper  Hirulum  the  teijmentum,  ITie  fibres  derived  ft"om  these  two 
sources  take  a  difTcrent  course,  and  will  have  to  be  sepanitely  considorc<l. 

The  fibres  of  the  t^rusta  are  derived  from  the  anterior  pyrnniid  of  the  medulla 
(see  Figs.  444  and  44.>,  pp.  *i70  aud  071).  which  fibres  are  continued  iipwanl  through 
the  pons  to  form  the  cnistiv;  they  iire  reinforce*!  in  their  passage  ihrougfi  the  cms 
by  accessory  fibres  derived  from  the  central  grjiy  matter  around  the  Sylvian  aqueduct 
and  from  the  locus  niger.  When  they  emerge  from  the  cms  some  of  the  fibres  pass 
to  the  internal  capsule,  between  the  candate  and  lenticular  nuclei,  where  they  give  off 
branches  to  these  ganglia  and  receive  others  from  them,  and  then,  issuing  from  the 
ca]»sule,  they  diverge  to  form  a  part  of  the  corona  radiata,  pjussing  to  the  cerebral 
cortex.  Othere  of  the  fibres  pass  directly  upward  as  radiating  fibres  to  the  gray 
matter  of  the  cerebral  hemispheres. 

The  fibres  of  the  tt't/mentum  are  continuous  with  those  longitudinal  fibrcK  of  the 
l)ons  which  are  derived  from  the  fommtio  reticularis  of  the  medulla,  which  is  formed 
by  fibres  from  the  olivary  body,  lateral  and  posterior  columns  of  the  cord,  and  the 
superior  peduncle  of  the  cerebellum.  They  are  reinforced  by  fibrej?  from  the  cor- 
pora f|Uiidrigeniina  and  corpora  genicuiata,  and  enter  the  optic  thnttimns,  in  which 
many  terminate  aud  from  which  others  arise;  others  pass  through  the  body,  and, 
with  those  fibres  arising  in  it,  spread  out  to  form  the  corona  radiata,  especially  join- 
ing the  ganglion-ceils  of  the  cortex  of  the  temporo-sphenoidal  and  occipital  lobe8. 

2-  The  transverse  commisstiral  fibres  connect  together  the  two  hemis]>heres. 
They  include  (a)  the  tninsversc  fibres  of  the  corpus  callosum  ;  (it)  the  anterior  com- 
miHMiire ;  (c)  the  posterior  commissure. 

The  corpui  calloHum,  which  has  alreaidy  been  describe<l,  connects  together  the 
two  hemispheres  of  the  bmin,  penetrating  into  the  substance  of  the  convolutions, 
and  intersecting  the  fibres  of  the  corona  radiata  in  the  anterior,  middle,  and  part 
of  the  jK)sterior  lobes. 

The  anterior  rontnilniture  is  a  round  bundle  of  white  fibres  which  appears  to  con- 
nect the  twr)  cor])ora  striata  in  the  third  ventricle.  The  fibres  c:in,  however,  be 
traced  (lirough  this  body,  and  are  then  seen  to  curve  backward  and  outward  and 
spread  out  in  the  mtMlullary  substance  of  the  lemporo-sphenoidal  lobe. 

The  fjostcrior  rortii/itHHurr  ]>asses  into  the  optic  thalamus  on  either  side.  It  cf>n- 
sista  of  decussating  fibres  which  come  from  the  tegmentum  of  the  crus  on  one  side, 
and  pass  through  the  o|ttic  tbulamus,  acn>ss  the  third  ventricle,  to  the  white  sub- 
stance of  the  temporo-spbenoidal  lobe  of  the  other.  Some  of  the  fibres  may  also 
serve  as  rommifv^ural  fibres  between  the  two  optic  thalami. 

3.  Commissural  Fibres  comiectiug'  Different  Structures  in  the  Same 
Hemisphere. — These  fibres  are  of  two  kinds:  (1)  those  which  connect  adjacent 
convolatinns,  aTi<I  which  are  termed  art*untr  or  imtHfu^intion  fifireit ;  (2)  those  which 
connect  niore  distant  parts  in  the  same  bemisjihere — the  longitudhtal  or  collateral 
fibres. 

The  arcuate  or  assoeiation  fibres  are  situated  imme<liately  beneath  the  gray 
substance  of  the  cortex  of  the  hemispfaei^es,  and  connect  together  adjacent  con- 
volutions. 

The  Itmtjttudinal  ov  eollatfiral  fibres  include  the  following:  (r/)  the  fornix;  (A) 
the  longitudinal  fibres  of  the  corpus  callosuni :  (c)  the  la?nia  acmicircularis  ;  (d)  the 
uncinate  fasciculus;  (r)  the  fillet  of  the  gyrus  foruicatus ;  (/)  the  inferior  longi- 
tudinal fjLM'iculus. 

(fl)  The  fornix  connects  the  optic  tbalamtiB  with  tlie  hippocampus  major  and 
uncinate  convolution.     It  has  alre-ady  been  <lcscribed  as  arising  from  the  gray  mat- 
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ter  of  the  optic  iLaluujui: :  it  tbeu  euiergeB  from  the  uuiler  aui-face  of  thU  body, 
forms  the  corpus  albicans,  where  the  fibres  ure  arninged  in  loops,  l>etween  which 
nerve-cells  are  to  be  found;  it  then  pa?4»es  upward  into  the  third  ventricle,  and 
joins  with  the  fibres  of  the  other  side,  forming  the  boiiy  of  the  fornix  :  from  this 
the  posterior  pillars  (liver>;;e.  and,  enterini^  tlie  middle  eornu  of  the  lateral  ventricle, 
part  of  its  fibres  are  distributed  to  the  bipi>ocauipu8  major,  and  the  remainder  end 
a^  the  Uenia  hippocampi  or  fimbria,  which  is  continued  ixA  a  distinct  piece  to  the 
crochet  or  tuwuH  of  the  uncinate  convolution. 

(A)  Tlie  lovgitudituil  jibri'»  of  the  corpus  eaUo»nm^  or  nertfes  of  LaixctBU  connect 
the  anterior  and  jmsterior  extremities  of  the  gyrus  foiiiicatus  or  convolution  of  the 
corpus  callosum. 

(f)  The  Uvtiii  Hi'micircuJana,  situated  between  the  corpus  striatum  and  optic 
thalamus  in  the  lateral  ventricle,  is  connected  in  front  with  the  anterior  pillar  of 
the  fornix,  and  behind  with  a  nucleus  of  gray  matter  (nucleua  amytfdahv)  situated 
at  the  apex  of  the  tem|Hjro-sphenoidal  lobe  and  projecting  into  the  termination  of 
the  middle  bom  of  the  lateral  ventricle. 

{d)  The  uvf'i'nate  fntfciculns  connects*  the  convolutions  of  the  frontal  and  torn- 
poro-splicnoidal  lobes.  It  passes  across  the  bottom  of  the  Sylvian  fissure  and 
traverses  the  claUBtrum. 

(e)  The  fillef  of  the  fff/rus  foniicaiiis  is  a  band  of  white  matter  which  encircles 
the  hemisphere  in  an  antero-posterior  direction,  lyin;^  in  the  substance  of  the  con- 
volution of  the  c+)rpus  callosum.  Commencing  in  front  at  the  anterior  perfonited 
space,  it  passes  forward  and  upward  parallel  with  the  rostnim.  winds  nmnd  the 
genu,  runs  in  the  convolution  from  before  backward  immediately  above  (lie  corpus 
callosum,.  turns  round  its  posterior  extremity,  and  is  continued  downward  and  for- 
ward in  the  temporo-sphenoidal  lobe  to  again  reach  the  perforated  space.  In  ita 
course  it  is  connected  with  the  secondary  convolutions  of  the  gyrus  ibmicatus  by 
short  arcuate  fibres. 

(/)  The  iftft'n'or  lojuptudinol  fnnrfnilufi  is  a  collection  of  fibres  which  connects 
the  temporo-sphenoidal  and  occipital  lobes,  running  along  the  outer  wall  of  the 
middle  and  posterior  corrm. 

[For  the  Blood-vessels  of  the  Brain,  see  p.  534.] 


The  CEREBBLLtJM. 

The  Cerebellum,  or  little  Imtin,  is  that  j)ortion  of  the  encephalon  which  is  con- 
tained in  the  inferi<u'  occipital  fossfe.  It  is  situatetl  beueatb  tbc  posterior  lobes  of 
the  cerebrum,  from  which  it  is  separated  by  the  tentorium,  h^  average  weight  in 
the  male  is  5  oz.  4  dr.  It  attains  its  maximum  weight  between  the  twenty-fifth 
and  fortieth  years,  its  increase  in  weight  after  the  fourteenth  year  being  relatively 
greater  in  the  female  than  in  the  male.  The  projwrtion  between  the  cerebellum 
and  cerebrum  is,  in  the  male,  as  1  to  8^,  nnd  in  the  female  as  1  to  SJ.  In  the 
iufiint  the  cerebellum  is  |>roportiomitelv  much  smaller  than  in  the  ad(ilt»  the  rela- 
tion between  it  and  the  cerebrum  being,  according  to  Olmussier,  between  1  to  13 
and  1  to  26 ;  by  Cruveilhier  the  proportion  was  found  to  be  1  to  20.  In  form  the 
cerebellum  is  oblong  and  fiattenea  from  above  tlownward.  its  great  diameter  being 
from  side  to  side.  It  mejisures  from  three  and  a  half  to  four  inches  transverwly 
and  from  two  to  two  and  a  half  inches  from  before  backward,  being  about  two 
inches  thick  in  the  centre  and  about  six  lines  at  tlie  circumference,  which  is  the 
thinnest  part.  It  consists  of  gray  and  white  mutter:  the  former,  darker  ihan  that 
of  the  cerebrum,  occupies  tbe  surface ;  the  latter,  the  interior.  The  surface  of  the 
cerebellum  is  not  convoluted  like  the  cerebrum,  but  traversed  by  numerous  curved 
furrows  or  sulci,  which  vary  in  depth  at  different  [larts  and  separate  the  laminie  of 
which  ii^  exterior  is  coniposed. 

Its  upprr  Murffi*^t*  (f^'g'  47K)  is  somewhat  elevated  in  the  medi.nn  line  and 
deprepse<i  toward  its  circumference;  it  consists  of  two  lateral  liemis|dieres  con* 
nected  together  by  an  elevated  me<lian  portion  or  lobe,  the  superiitr  verm\f*/rw  pro^ 
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i*f9».  The  metlian  lolie  is  the  fiindamental  part,  ami  in  some  animals,  an  fishes  and 
re])tilei?,  the  miiIv  part  which  exit*l!<,  the  hemispheres  being  adtlitionH  and  nttaining 
their  maximum  size  in  man.  The  heminpherej*  aro  separated  in  f'p*<ni  bv  a  deep 
notch,  the  inchura  verehffli  tmterior^  which  encircles  the  coq>ora  quadrlgeinina 
behind;  they  are  also  separated  by  a  similar  notch   behind,  the  incisura  cembelli 

Fio.  478. 


tTpperSnrfhee  of  tbo  Cerebenuin. 

pogft'nor,  in  which  is  received  the  upper  part  of  the  falx  cerebelli.  The  superior 
vermiform  process  (tipper  part  of  the  median  lobe  of  the  cerebelluin)  extends  from 
the  notch  on  the  anterior  to  that  on  the  posterior  border.  It  is  divided  into  thn»e 
lobes:  the  hhufuH  rcnfraliH^  a  small  lobe,  situated  in  the  inoisura  anterior;  the 
monticuluif  cerebelli,  the  central  projecting  part  of  the  process ;  and  the  commia- 
8ura  6implex^  a  small  lobe  near  the  inciMura  posterior. 

Fio.  479. 


I'ndcr  Snrlhce  of  the  Cervlxtlliim. 


The  under  nurface  of  the  cerebellnm  (Fig.  479)  is  subdivided  into  two  lateral 
hemispheres  by  a  depression,  the  vallei/,  which  extends  from  before  backward  in 
the  midille  line.  The  lateral  hemi^ipheres  are  lodged  in  the  inferior  occipital  fosj*je; 
the  median  rlepression  or  valley  receives  the  back  part  of  the  medulla  oblongata,  ia 
broader  in  the  centre  than  at  either  extremity,  and  has  projecting  from  iti*  floor 
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part  of  the  ineilian  Inbe  of  tho  cereliellum,  called  the  inferior  vermiforrn  ^rrocrgs. 
riio  parts  entering  into  tJie  eojTipfisition  of  this  liodv  are,  from  behind  forward,  the 
coinmiiiiiurii  hrfris,  situated  in  the  inciMura  po.«terior ;  in  front  of  tliis,  a  liiniinatcMi 
comical  projection,  the  ptftninid :  more  anteriorly,  a  hir;;er  eminence,  the  urulit. 
which  is  placed  between  the  two  rounded  lobes,  the  amifijilnltv  or  tonsih,  which 
occupy  the  sides  of  the  valley.  The  uvula  is  connected  with  the  amvjirdalpf*  I>y  a 
commissure  of  gray  matter  indented  on  the  surface,  culled  \\\\.'  furruwvd  (mnd.  In 
front  of  the  uvula  is  the  mnJtile  ;  it  i;*  the  anterior  pointed  tiMinination  of  the  infe- 
rior vermiffirm  process,  and  projects  into  the  cavity  of  the  fourth  ventricle;  it  has 
i>ecn  named  by  Mal»<*arne  the  iinninatful  tu/n'rfff.  On  each  side  of  tlic  nodule  is  a 
thin  lavt'r  nf  white  sultstance  attached  extornaUy  to  the  flocculus  and  inlenially  ro 
the  nodule ;  these  form  together  the  poHtrrior  tnedulhtnf  velum  or  commissure  of  the 
flocctdiis.  It  is  usually  covere*!  in  and  concealed  by  the  amygdahe,  and  cjinnot  be 
seen  until  they  are  drawn  aside.  This  bund  is  of  a  semilunar  form  on  each  siile,  its 
anterior  margin  being  free  and  concave,  its  posterior  attached  just  in  front  of  the 
furrowed  band.  Between  it  and  the  nodule  and  the  uvula  behind  is  a  deep  fossa 
called  the  »walhiw'H  ne»t  (nidus  hirundinift), 

Ijobes  of  the  Oerebellum. — Each  hemisphere  is  dividc<l  into  an  upper  and  a 
lower  portion  by  the  great  Ijorizontal  fisHure,  which  commences  in  front  at  the  pons 
and  passes  horizontidly  round  the  fix^  margin  of  either  hemisphere  backward  to  the 
middle  line.  Frmn  this  primary  fissure  numerous  secondary  fissures  pmceed  which 
separate  the  eerehelluui  into  lobes. 

Upon  the  upper  surface  of  either  hemisphere  there  are  two  lobes,  separated  from 
each  other  by  a  fissure.  These  are  the  anterior  or  Siptitrf  lobe^  which  extends  as 
far  back  aa  the  |K)srerior  edge  of  the  venniforni  procesH.  and  xha  jioHterior  or  nemi- 
htttar  lohf,  which  paaaes  from  the  termination  of  the  preceding  to  the  great  hori- 
zontal fissure. 

rj>i>n  the  under  surface  of  either  hemisphere  there  are  five  lobes,  separate<l  by 
sulci;  these  are,  from  before  bm^kward — 1,  the  Jioft^uluH  or  sufiffcdtincuhr  loht\  » 
prominent  tuft  nituated  behind  and  below  the  middle  peduncle  of  the  cerebellum : 
its  surface  is  composed  of  gray  matter  subdivideii  into  a  few  small  himinw :  it  is 
sometimes  called  ihv  pneumotfttntrir  W'm/c,  from  being  situated  beldnd  the  pneumo- 
gastric  nerve;  li,  the  amygdtda  or  tousiK  situated  on  tither  side  of  the  great  median 
fissure  or  valley  and  pntjecting  into  the  fourth   ventricle;  3,  the  ditpitttrir  !ohr^ 

situated  on  the  outside  of  the 
Fio.  480.  tonsil   and  connected   in  part 

with  the  pyi-amid;  4.  the  «/*•>*- 
dcr  iobey  behind  the  digastric. 
and  connected  with  the  back 
part  of  the  pynniiiil  and  the 
commissura  brevis;  and,  more 
pf>steriorly,  o,  the  inftrior  po$- 
fi'rior  lohf\  which  also  joins 
the  commissura  brevitt  in  the 
valh'v. 

latertial  Structure  of  the 
Cerebelluni.  —  The  cerebel- 
lum consists  of  both  white  and 
gray  matter. 

If  a  vertical  section  (Fig. 
4ft0)  is  mafic  through  either 
hemisphere  <»f  the  cerebellum 
midway  between  its  centre  and 
the  superior  vermifonn  proces-s, 
the  interior  will  be  found  to  t.'onsist  of  a  central  stem  of  white  matter  which  contains 
in  its  interior  a  gray  tmtss.  the  rorpuf  denttttnoi.  From  the  surface  of  thii?  central 
stem  a  series  of  plates  of  medullary  matter  are  detached,  which,  covered  with  gray 
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matter,  iunu  itio  lamiusc,  and  from  the  uDtenor  part  of  ctuch  beroispliorc  arihu  three 
largt*  prtK.'.ci4se»  or  peiluncles — >iupenor.  middle,  and  iufcrinr — liy  wliich  the  cerebel- 
lum is  connected  with  the  re*t  of  the  cnrephalon. 

The  white  matter  includes  two  vnriet.icj*  of  nerve-miiiter :  (1)  the  ludurumfar 
fibres  wiiieh  are  ilirectly  continuous  with  llie  fibrun  of  Uje  pe^luudes  of  the  cere- 
bellum; (2)  the  fibres  (Jihree  aroprite)  proper  to  the  cerebellum  it^lf. 

The  peduncles  of  the  cerebellum — superior,  middle,  and  posterior — Berve  to  con- 
nect it  with  the  rest  of  the  encephalon. 

The  superior  pedum^h'H  (processus  e  cerebello  nd  testes)  arise  from  the  ini<ld1e  of 
the  while  »iialter  of  the  cerebral  hemispheres ;  they  rna  beneath  the  tester  of  the 
coqKira  quadriiieMiiuH,  and,  emcririnir  at  its  posterior  bonier,  pni's  outward  and  baek- 
wur<l  to  the  cerebellum.  Each  |tcduncle  fonna  the  upper  j-inrt  of  the  lateral  boun4l- 
ary  of  the  fourth  ventricle,  and  is  connecteii  with  its  fellow  of  the  opjiosite  side  by 
the  valve  of  Vieus.'iens.  Beneath  tlie  corponi  i|Uibdrij^emina  the  innennfwt  fibres  of 
eacli  peduncle  decussate  with  each  other,  so  that  some  fibres  from  the  one  half  of  the 
cerebrum  are  contintied  into  the  other  half  of  the  cerebellum.  Upon  entering:  tlie 
•ebellum  the  fibres  of  this  pe^limcle  pass  to  a  great  extent  \nio  the  interior  of  the 
irpus  dentatum,  though  some  wind  round  it  and  reach  the  gray  cortical  matter, 
specially  on  its  inferior  surface. 

The  middU  pedunrles  [processiia  ad  pontem)^  the  largest  of  the  three,  connect 
together  the  two  hemis])heres  of  the  cerebellum,  forming  their  great  tninsverse 
commissure.  They  consist  of  a  mass  of  curved  fibres  which  arise  in  the  gniy  mat- 
ter of  the  foliatcil  cftrtex  of  the  hemispheres  of  the  cerebellum  and  pass  m-ross  the 
pons  Varolii,  forming  its  trauverse  fibres,  to  the  same  point  on  the  opjMisite  side. 

The  inferior  jtednncleH  {proce9BU9  ad  medtiUai/i)  connect  the  cerebellum  with 
the  medulla  oblongata.  As  the  restifonn  bodies  they  piiss  upward  and  outward, 
forming  part  of  the  lateral  wall  of  the  fourth  ventricle;  entering  the  cerebellum, 
they  end  in  the  gray  cortex  of  the  upper  surface  of  this  organ. 

The  fibrte  proprin' of  the  cerebellum  are  of  two  kin<ls:  (\j  cntmnigsura!  fibres^ 
which  cross  the  middle  line  to  connect  the  opposite  halves  of  the  hemispheres,  some 
at  the  anterior  part  and  others  at  the  j>osterior  part  of  the  vermiform  process :  (2) 
arcuate  or  aMHoeiafion  fihren^  which  connect  one  lamina  with  another,  arching  across 
the  fissures  between  the  laminsc. 

The  gray  matter  of  the  cerebellum  ia  found  in  two  situatinns :  (1)  on  the  sur- 
face, forming  the  cortex  ;  (2)  as  independent  masses  in  the  interior. 

The  gray  matter  of  the  cortex  presents  a  characteristic  foliate<l  appearance, 
from  its  arrangement  in  a  series  of  laminae,  due  to  the  division  of  the  central  white 
substance  into  a  series  of  plates  wliicli  divide  and  subdivide  and  are  capped  with 
gray  matter.  This  aiTangemcnt  gives  to  the  cut  surface  of  the  organ  a  foli- 
ated appearance,  to  which  the  name  arhor  vitfp  hjis  been  applie<i  (Fig.  4H0).  This 
cortex  presents  a  remarkable  stmcture  consisting  of  two  ilistinct  layers — viz,  an 
external  gniy  or  cellular  layer,  and  an  intermd  rust-colored  granular  layer.  Between 
the  two,  or  rather  situate*!  in  the  dee|>c«t  part  of  the  gray  or  cellular  layer,  is  an 
incomplete  stratum  of  the  characteristic  cells  of  the  cerebellum,  the  rorjmneiea  of 
Parkiiijit*.  Externally,  the  cortex  is  covered  by  pia  mater,  and  internally  is  the 
medullary  centre,  consisting  mainly  of  nerve-fibres. 

Tfic  i'jrtermd  ijray  or  fuHtifdr  /aj/er  (Fig.  4K1,  a)  consists  of  a  transpiirent  tissue, 
like  neuroglia,  containing  fibres  and  cells.  The  fibres  arc  deliiratc  fibrilhe  running 
at  right  angles  to  the  surface,  and  many  of  them  connected  with  the  processes  of 
the  large  nerve-cells  immediately  below  ;  others  are  delicate  supporting  connective- 
tissuedike  fibres,  which  spread  out  into  a  broad  base  against  the  inner  surface  of  the 
pia  mater. 

The  cells  are  granuledike  bodies,  some  very  small  and  probablv  belonging  to 
the  neuroglia;  others,  according  to  liockhaii  (Marke.  connected  with  the  processes 
of  the  corpuscles  of  Purkinje,  which  lie  immediately  beneath. 

The  corp}t»ch»  of  Pttrkif^e  (Fig.  481,  h)  are  flask-shaped  cells  resting  in  the 
external  layer  against  the  rust-colored  internal  layer.     From  their  innler  surface  u 
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sinfile  slender  process  arisen,  which  piis^es  through  the  irmer  Itiycr  and  becomes 
(Mjrftiiiuous  with  the  axial  cvliiuler  of  a  niodulhiUHl  nervr-fihre  iu  the  medullary 
substance  beneath.  From  the  other  extremity  two  iwripheral  processes  are  driven 
off,  which  branch  in  an  antler-Iike  manner  in  the  external  layer,  some  of  the  finer 
procejsses  becoming  connected  with  the  cells  in  this  layer. 

The  inner  or  mst-eolored  hiyt^  ( Fig. 
481,  c)  is  characterized  by  containing 
multitudes  of  grunulur-louking  bodies 
imbeddctl  in  a  frelutinous  matrix.  They 
are  minnte  stellate  cells  con*i.sting  of  a 
wcll-deiined  nucleus  with  a  tiiin  proto- 
pla.smic  envelope.  Between  the  cells  is 
a  fine  nerve-tietwurk,  with  which  the 
processes  of  the  colls  are  supposed  to  be 
continuous. 

i2.  The  indrptmiimf  cnttrt'tt  of  gray 
matter  iu  the  cerebellum  are — (1)  (he 
corpus  defitatumt  (2)  the  roof-nuclei  of 
Stilling. 

The  corj}U9  deniatvm  or  ga-nglhn 
of  th*-  CpreoeHum  is  situated  a  little  to 
the  inner  aide  of  the  centre  of  the  stew 
of  white  mutter.  It  consists  of  an  open 
bag  or  ca|)sulc  of  gray  matter,  the  section 
of  which  presents  a  gray  den tated  outline. 


VertlCHl  StvLJon  thnui^h  tbe  Omy  Multcr  of  tln>  ntiman  CerelwUiiin  (miijrniftfM  nlniut  100  d(«mfti?T>— Klein 
%\\*\  N*^I<U*  Smith);  i.tlu'  «'ittornnl  groy  nrrrlliilor  Inyer;  b,  I'orpusrle*  i-f  r»irl(iril>~:  r  lnf*T*inl  rtT»t-<v>lrinvj 
irraniilnr  Inyt-r;  d.  wbito  'iibiiliinfL'.   Two^rniuIitHl  CAplllrirle<»  iirf  h»l'«  nl  thi-  ir  ;  i  .  v 

niatitT  l'^l>tl  tltf  pin  niatAr.    Tlie  nen't'-iti-itrork  has  iH'cn  "[nitt<.'il  In  th*-  tnr.: 

nt'**.     It  Is  wt'ii  fit  B,  wliii;h  nhnw^  one  of  thy  (raiic]i"in'*'ell>  <if  I'lirkiii,)*'  wi'''  I 

prfH'C"**.'*.  unil  «  purtlnn  nf  ih«'  nrtldliilni;  cmttiulor  iind  iflluliir  Invpni.  Npftrir  \h,_-  snriHif  u-.'  tm  *r.i-.  nf  lue 
ncrvf-in'twork  bi-o<imc  ni-Tc  flnncniod,  Oi  If  ihcv  were  -'tretchtMl  <itu  in  a  dlrectlun  verricAl  lo  the  surface. 
Al  llu'  nurfaiv,  hoWc'ViT,  they  oiv  Uki;  tbrt»t<  hure  ^ep^^-^^■nled.  but  smaller. 

open  at  itA  antenor  part.  It  is  surrounded  by  white  fibres;  white  fibres  are  also 
contained  in  its  int^^rior.  which  issue  from  it  to  join  the  superior  pefluncles.  The 
roof-nuelfii  of  Stilling  are  two  small  gray  masses  situated  at  the  anterior  end  of 
the  superior  vermiform  process  and  projecting  int^)  the  valve  of  Vieussens,  so  as  to 
assist  in  the  formation  of  the  roof  of  the  fourth  ventricle. 


FotJRTH  Ventricle  (Fig.  441,  p.  666,  and  Figs.  475  and  476,  pp.  700  and  701). 

The  fourth  ventricle^  or  ventricle  of  the  cerebellum,  is  the  space  betwoon 
the  posterior  surface  of  the  medulla  oblongata  and  pons  in  front  and  the  cerebellum 
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behind.  It  is  lozenge-  or  diamoDd-sha]>ed :  that  is  to  aay,  it  is  composed  of  (wo 
triangles,  with  their  basics  opposed  to  each  other.  The  lower  triangle  appears  to 
be  formed  hy  the  divergence  of  the  posterior  pynunids  or  funiculi  gracilcs  and 
the  restiforrn  bodies  of  the  medulla  oblongata  on  either  side.  These  columns  pass 
upward  and  outward  at  au  acute  augle  to  the  latenil  hctuispheres  of  the  cerebellum, 
leaving  by  their  divergence  a  triangiilar  space  which  forms  the  lower  half  of  the 
fourth  ventricle.  In  like  manner,  the  upper  triangle  appears  to  be  fonned  i»y  the 
divergence  of  the  superior  peilunclei:*  (proc4?**sus  e  cerebello  ad  testes')  of  the  cerebel- 
lum. TheJ»c  crnni  as  they  emerge  from  the  corpora  quadrigemina  are  in  contact  by 
their  lateral  margins,  hut  thev  gradually  diverge,  pju^ing  downwani,  backward,  luid 
outward,  to  reach  the  cerebellum,  thus  enclosing  n  triangular  apace  which  forms  the 
upper  half  of  the  fourth  ventricle.  This  cavity  is  therefore  bounded  laterally  by 
the  processus  e  cerebello  ad  testes  above,  and  by  the  diverging  restifonu  bodies  and 
posterior  pynimids  below. 

It  preneutM  four  angles.  The  upper  angle  reaches  as  high  as  the  upper  border 
of  the  pons;  it  presents  the  lower  opening  of  the  amieduct  of  Sylvius,  by  which 
this  ventricle  communicates  with  the  third  ventricle.  The  lower  angle  is  on  a  level 
with  the  lower  border  of  the  olivary  body,  and  presents  a  minute  opening,  the  aper- 
ture of  the  central  canal  of  the  spinal  cord.  At  it>*  lateral  angles  llic  fourth  ven- 
tricle is  extended  for  a  short  distance  between  the  side  of  the  medulla  and  the  cere- 
bellum, where  these  two  structures  come  in  contact. 

The  roof  is  arched  and  is  formcil  in  the  upper  triangle  by  the  valve  of  Vieussens 
— a  lamina  of  white  matter  streaked  with  gray  which  bridges  across  from  one  8U|>e- 
rior  peduncle  to  the  other.  The  roof  of  the  lower  half  is  formed  by  a  reflection  of 
pitt  mater  passing  from  the  under  surface  of  the  inferior  vermiform  process  of  the 
cerebellum  to  the  spinal  cord.  Above  this  is  the  inferior  vennifonn  process  itself. 
This  pia-matral  covering  is  lined  on  its  under  or  ventricular  surface  by  a  layer  of 
epithelium  which  is  continuous  with  that  lining  the  si<les  and  base  of  the  cavity, 
and  is  perforated  by  a  hole,  tlie  foramen  of  Majendie^  by  Mhich  the  cavity  of  tie 
ventricle  communicates  with  the  snbarachnoidean  space. 

The  fttmr  is  formed  by  the  j>osterior  surface  of  the  medulla  oblongata  and  pons. 
In  the  median  line  is  seen  a  fissure  which  gradually  becomes  obliterated  above  and 
terminates  below  at  the  lower  angle  of  the  ventricle.  From  the  resemblance  that 
there  is  in  the  diverging  lower  boundaries  of  the  Sfmco  and  the  central  fissure  to 
the  nib  of  a  writing-pen,  the  lower  triangle  has  been  named  the  calamm  scriptorium* 
On  each  side  of  the  median  fissure  are  two  spindle-shaped  longitudinal  eminences, 
the  fasciculi  terete s ;  they  extend  the  entire  length  of  the  floor,  being  indistinct 
below  and  of  a  grayish  color,  hut  well  marked  and  whiter  above.  Each  eminence 
consists  of  fibres  derived  from  the  hiiend  tnict.  restifonn  body,  and  j>osterior  pyr- 
amid, which  ascend  to  the  cerebrum.  External  to  this  eminence  there  is  a  slight 
groove  which  terminates  below  in  a  little  fossa,  called  the  fovea  posterior^  and  in 
the  same  groove,  opposite  the  widest  part  of  the  ventricle,  there  is  a  second  depres- 
sion or  fossa,  called  the  fovea  anterior.  Above  the  anterior  fossa  and  external  to 
the  fasciculi  teretes  is  a  small  eminence  of  dark  gray  substance  which  presents  a 
bluish  tint  through  the  thin  stratum  covering  it;  this  is  called  the  Incus  orruhus ; 
an*!  a  thin  streak  of  the  same  color,  continued  up  from  this  on  either  side  of  the 
fasciculi  terctos  as  far  as  the  top  of  the  ventricle,  is  called  the  ftruia  viohirra.  The 
lower  part  of  the  floor  of  the  ventricle  is  crossed  by  several  while  transverse  lines, 
linccB  transverstf ;  they  emerge  from  the  posterior  median  fissure;  some  enter  the 
crus  cerebelli,  others  enter  the  roots  of  origin  of  the  auditory  nerve,  whilst  some 
pass  upward  and  outward  on  the  floor  of  the  ventricle. 

In  addition  to  the  objects  above  mentioned  there  are  to  be  seen  on  the  floor  of 
the  fourth  ventricle  several  little  elevations  or  eminences  which  corresjwnd  to  the 
nuclei  of  origin  of  some  of  the  cranial  nerves,  which,  as  before  mentioned,  arise 
from  special  collections  of  ganglion-cells  in  the  gnvy  matter  of  the  floor  of  this  cav- 
ity. One  of  these  eminences  is  to  be  seen  on  either  side  of  the  middle  line,  close 
to  the  inferior  angle  of  the  space;  this  marks  the  nucleus  of  origin  of  the  hypo- 
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gloRsiil  and  Hpinitl  accessory  nerve.  In  iront  and  external  tn  tins,  and  just  beliind 
tilt'  ioveii  jMiMtfrior.  is  a  seoimd  eminence,  vhirh  iiiarks  the  nuclei  of  the  |tnetim(»- 
gafitric  and  glohffo-pharyngeal  nerves,  tlie  lower  part  of  the  elevation  coire^ponding 
to  the  root^  of  on;rin  of  the  pneuino(ra.stric ;  the  upper  |mrt  to  that  of  the  ghx«so- 
pharynj^eal.  lu  front  of  the  fovea  posterior  and  in  a  lino  with  the  preceding 
elevation  is  a  third,  which  marlcH  the  pumtion  of  the  nuelcuH  of  the  auditory 
nerve.  Finally,  in  the  upper  part  of  the  Bpaee  clo^e  hehind  the  fovi^  unieritjr  is 
a  rounded  elevation  whieh  denotes  the  common  nucleus  of  the  abducent  and  facial 
nerves. 

The  lining  membrajtt*  of  the  fourth  ventricle  is  continuous  with  that  of  the 
third  through  the  a(|ueducl  of  Sylvius,  and  its  cavity  oonimiinicateH  below  with 
the  subarachnoid  space  of  the  brain  and  cord  through  an  a|>erture  in  the  layer  of 
pia  mater  extending  between  the  cerebellum  and  medulla  obhoigata.  Laterally, 
thin  membmne  is  reflected  outwartl  a  short  distance  between  the  cerebellum  and 
medulla. 

The  choroid  plexuses  of  the  fourth  ventricle  are  two  in  numlx'r:  they  are 
delicate  voi^eular  fringes  which  project  into  the  ventricle  on  each  side,  pairing 
from  the  point  of  the  inferior  vermiform  process  to  the  outer  margin  of  the  resti- 
form  bodies. 

The  (fray  wtitter  in  the  floor  of  the  ventricle  consists  of  a  tolerably  thick 
stratum  eontluuouH  below  with  the  ^ray  commissure  of  the  cord,  and  extending 
Qp  as  high  as  the  atjueductof  Sylvius,  and,  in  uddition,  of  some  special  deposits 
connected  with  the  roots  of  origin  of  certain  nerves  which  have  already  been 
referred  to. 


Cranial  Nerves, 


THE  Cranial  Nerves  arise  from  Bome  part  of  the  cerebro-spinal  centre,  and  are 
Iransmittt'd  through  foramina  in  the  base  of  the  cranium.  They  have  been 
named  bv  Willis  nnmerically,  according  to  the  order  in  whidi  they  |m.«s  out  of  tho 
base  of  the  brain.  Other  names  arc  also  given  to  iliem.  derived  from  the  parte  to 
which  they  are  distrilmted  or  from  their  functions.  Taken  in  their  order,  from 
before  backward,  thev  are  as  follows: 


iBt,  Olfaetorv. 
2d.    Optic. 

7th, 

S<1,    Motor  oculi. 

4th,  Pathetic. 

8th, 

/ith.  Trifacial  (TrigcminuH). 

6th,  Abducens. 

9th, 

{Facial  (Portio  dura). 
Auditory  (Portio  mollin). 
I'  Glosso-pliaryngeal. 
<  Pneumogiiatric  (Par  vagum). 
(  Spinal  AceesBory. 
Hypoglossal. 


It  will  be  seen,  however,  that  this  arrangement  is  nomewhat  defective;  that,  in  fact, 

two  entirely  separate  and  distinct  nerves,  the  facial  and  auditory,  are  clasped  together 
as  the  seventh  pair ;  and  that  three  nerves,  the  glosso-pharyngeal.  pnenmocastric, 
and  spinal  accessory,  are  included  in  the  eighth  pair.  This  has*  induced  Som- 
merring  to  alter  the  numerical  arrangement  somewhat.  He  considers  the  seventh 
pair  as  consisting  of  two  nerves,  which  he  enumerates  aa  seventh  and  eighth  respect- 
ively, and  the  eighth  pair  a.s  c<»nsisting  of  three  distinct  nerves,  which  he  nainen  the 
ninth,  tenth,  and  eleventh,  while  the  last,  or  ninth  nerve  of  Willis,  he  calU  the 
twelfth  cranial  nerve. 

The  following  table  will  show  the  respective  arrangements: 


pair. 


S^Smnierring. 

wini». 

Olfactory, 

First        pair. 

First 

Optic, 

Second 

Second 

Motor  oculi, 

Third 

Third 

Pnthetic, 

Fourth 

Fourth 

Trifacial, 

Fifth 

Fifth 

Abducens, 

Sixth 

Sixth 

Facial  (Portio  dura). 

Seventh     *• 

>  Seventh 

Auditory  (Portio  mollis), 

Eighth       - 

Olosso-pharvngeal, 

Ninth 

i  Eighth 

Pneumogastric, 

Tenth 

Spinal  AceessorA', 

Eleventh    " 

•    ) 

HypogloHH.al, 

Twelfth      - 

Ninth 

There  can  be  no  doubt  that  the  arrangement  of  S()mmerring  is  the  lietler  of  the 
two,  and  it  is  graduallv  bein*  adopted  by  anatomical  writers  of  the  jirescnt  dav-  It 
has  been  thought  better,  therefore,  to  niter  the  plan  that  ha.^  hitherto  been  adopted 
in  this  work,  and  to  adijpt  the  Domeuclalure  of  Sommerring.  [Tlie  little  branch 
of  the  hypoglossal  nerve  descending  on  the  sheath  of  the  carotid  artery,  however, 
still  retains  its  old  name,  the  ramus  th'scemlatit  noni  (descending  branch  of  the 
ninth),  though  really  a  branch  of  the  twelfth  nerve. 

The  cranial  nerves  may  be  subdivided  into  four  gmups,  according  to  the  pecu- 
liar function  possesse^l  by  each — viz.   nerves  of  sftecial  sense,  nerves  of  common 
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sensation,   nerves   of  motion,   and   mixed   uerveni 
arranged : 

Nerves  of  Special  Setuie, 
Olfactory. 
Optic. 
Auditory. 

Part  of  glosso-pharyngeal. 
Lingual  or  gustatory  branch  of  fifth. 


These  groups  may  be   thus 


Nerves  of  Common  Sensation* 

Fifth  (greater  |)ortion). 
Part  of  glosso-pharyngeal. 


Nerv€4t  of  Motion. 
Motor  ocuii. 
Pathetic. 

Part  of  third  diviBion  of  fifth. 
A  bducens. 
Facial. 
Hypoglossal. 

Mixed  Nerves, 
pDcuraogastric, 
Spina!  accessory. 


All  the  cranial  nerves  arc  connected  to  some  part  of  the  surface  of  the  brain. 
This  is  terme<l  their  superJieHtl  or  apparent  orif/in.  But  their  fibres  may,  in  nil 
casea,  be  traced  deeply  into  the  substance  of  the  organ.  This  part  is  called  their 
deep  or  real  orhjin} 

First  Nebvb  (Fig.  466,  p.  688). 

The  flret  or  Ol&ctory  Nerve,  the  special  nerve  of  the  sense  of  smell,  is  in 
reality  a  slendor  process  f>f  brain-substance  extending  forward  on  the  under  surface 
of  the  frontal  lobe  and  terminating  in  a  bulbous  extremity,  from  which  the  olfao 
tory  nerves  are  given  off.     The  process  arises  by  three  njots. 

The  external^  or  long,  root  is  a  narrow,  white,  medullary  band  which  passes  out- 
wnrd  across  the  fimsuro  of  Sylvius  into  the  substance  of  the  island  of  Roil.  ItA 
deep  origin  has  been  truced  to  the  nucleus  of  gray  matter  in  the  temporo-sphenoidal 
lobe  in  fmnt  of  the  pes  hippocampi. 

The  midiih\  or  r//v/y,  root  arises  from  a  papilla  of  gray  matter  (rarnnruhi  mant' 
millaris)  imbedded  in  the  anterior  lobe.  It  contains  white  fibres  in  its  interior 
which  are  connected  with  the  corpus  striatum. 

The  mfcrnal,  or  shorty  root  is  composed  of  white  fibres  which  arise  from  the 
inner  and  back  part  of  the  anterior  lobe,  being  connected,  according  to  Fovillet 
with  the  longitudinal  fibres  of  the  gyrus    fornicatus. 

Tliese  three  roots  unite  and  fimn  a  fiat  band,  naiTower  in  the  middle  than  at 
either  extremity,  and  of  a  somewliat  prismoid  fonn  on  section.  It  is  soft  in  texture, 
ami  contains  a  considerable  amount  <if  gi*ay  matter  in  its  substance.  As  it  passes 
forward  it  is  contained  in  a  deep  sulcus  between  two  convolutions  lying  on  the 
under  sni'face  of  the  anterior  lobe,  on  either  side  of  the  longitudinal  fissure,  and  is 
reUiined  in  ]>ositiiin  by  tlio  arachnoid  membrane  which  covers  it.  On  reaching  the 
cribrifoi-m  jdate  of  the  ethmoid  bone  it  expands  into  an  oblong  mass  of  gniy  brain- 
substance,  the  olfactory  bulb.  From  the  under  part  of  this- bulb  are  given  off 
numerous  filaments,  about  twenty  in  number,  which  pass  llirough  the  cribrifonu 
foramina  and  are  distributed  to  tlie  mucous  membrane  of  the  nose.  Each  filament 
is  surrounded  by  a  tubular  prolongation  from  the  dura  mater  and  pia  mater,  the 
former  being  lost  on  t}io  periosteum  lining  the  nose  ;  the  latter,  in  the  neurilemma 
of  the  nerve.  The  filiimcnts,  as  they  enter  the  narcs,  are  <livisible  into  three 
groups  :  an  inner  group,  larger  than  those  on  the  outer  wall,  spread  out  over  the 
upper  third  of  the  septum  ;   a  mithlle  set,  confined  to  the  roof  of  rhe  nose ;   and  an 

*  The  deep  origin,  or  pntnK  of  oonnerrion,  nf  ih^  cranial  nenrm  with  the  hrnin  isiitill,  in  mm* 
instnnceK,  n  motter  r>f  tincenainty.  It  seen)))  pmlmble  ttint  Cflcli  of  iliem  nri<teo  from  si^ne  ffpecinl 
centre  of  kthv  nmttLT,  lernieiH  a  nndnus:  at  all  eveiit.s,  ninii>  nf  tliem  iiin  tw  lnirr«t  lo  Niirh  Mpeeial 
nuHei,  llirongli  wliirh.  n-t  (JniiKt.  they  are  (Mnn&ted  with  <nher  {Hirtirms  nf  the  rrrehnil  mn«  It 
bat*  bwn  ihmiirhi  ndvisaMe  in  the  lexl  lo  pivc  only  the  most  riifKiern  views  uk  lo  tlie  deep  origin  of 
thex«  nerves,  uiilitiiit  btinlenin^  the  Htndent's  min<l  wiili  all  ihe  diH'erent  <tpitiii>ti(i  *A  nnnlomiMU 
which  hiive  At  v«riotiH  limea  l»een  sel  fnrlli  In  re^nrd  m  ilie  (>lii(v  fmni  which  ihesp  nerve*  lake  their 
origin.  For  thctw  recuul  vitiwu  the  i:)dilor,  u  staUMl  in  a  former  edilioji,  id  Loduhied  tu  ihe  liu«  Dr. 
Lorkhart  (.'larke. 
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outer  set,  which  are  distributed  over  the  saperior  and  middle  turbinated  bones  and 
the  surface  of  the  ethmoid  in  front  of  them.  As  the  fihiments  descend  they  unite 
in  a  plexiforra  network,  and  are  believed  by  most  observers  to  terminate  in  the  ctlh 
of  Schultze. 

The  olfactory  differs  in  structure  from  other  nerves  in  contnininp;  gray  matter  in 
its  interior  and  being  soil  and  pulpy  in  consistence.  Its  filaiiionts  are  deficient  in 
the  white  substance  of  Schwann,  and  consist  of  axis-cylinders  with  a  distinct  uuclcateil 
sheath,  in  which  there  are,  however,  fewer  nuclei  tlian  in  ordinary  non-modullated 
fibres. 

Second  Nebvb. 

The  second  or  Optdo  Nerve,  the  special  nerve  of  tlie  sen.^e  of  sight,  is  distrib- 
uted exclusively  to  the  eyeball.    The  nerves  of  opposite  sides  are  connected  to^retbcr 
at  the  commissure,  and  from  the  back  of  tlie 
commissure   they  may   be  traced   to   the  brain 
under  the  name  of  the  optic  tracts. 

The  optic  tract  at  its  connection  with  the 
brain  is  divideii  into  two  bands.  One  of  these 
arises  from  the  stnitum  vpticuvi  of  the  corpora 
quadri<;omina,  emerges  from  this  body  as  the 
anterior  brficluum.  and  pa>ises  between  the  inner 
and  outer  geniculate  bodies;  the  other  arises 
from  the  optic  tliulanms  and  passen  through  the 
innei  geniculate  budy,  from  wliich  it  derives 
fibres,  and  joins  with  the  other  band  to  form 
the  tract.  PVom  this  origin  the  tract  winds 
obliquely  across  the  under  surface,  of  the  cms 
cerebri  in  the  form  of  a  flattened  band  destitute 
of  neurilenmia,  and  is  attached  to  the  crus  by 
its  anterior  margin.  It  then  assumes  a  cylin- 
drical form,  and  as  it  passes  fonvard  is  eonnecte<l 
with  the  tuber  cinereura  and  lamina  cinrrea, 
from  botli  of  which  it  receives  fibres.  It  finally 
joins  with  the  tnict  of  the  opposite  side  to  form  the  optic  crmnninvtire. 

Tlie  commissure  or  ch'asma,  somewhat  quadrihiteral  in  form,  rests  upon  the  optic 
groove  of  the  sphenoid  bone,  being  boundeii  above  by  the  lamina  cinerea,  behind  by 
the  tuber  cinereum,  on  either  side  by  the  anterior  perfo- 
rated space.  AVithin  the  commissure  the  optic  nerves  ttf 
the  two  sides  undergo  a  partial  decussation.  The  fibres 
which  form  the  inner  margin  of  each  tract  are  continued 
across  from  one  to  the  other  side  of  the  brain,  and  have 
no  connection  with  the  optic  nerves.  These  may  be 
regarded  a^  commissural  fibi'es  {intereerebrnt)  between 
the  thalami  of  opposite  sides.  Some  fibres  are  continued  coum- of  ihe  Fu.rc*  in  Uw  (U'Or 
across  the  anterior  border  oi  the  cbmsraa,  and  connect 

the  optic  nerves  of  the  two  sides,  having  no  relation  with  the  optic  tracts.^  They 
may  be  regarded  as  commissural  fibres  between  the  two  retina*  {ivterrctimil  fibres)* 
The  outer  fibres  of  each  tract  arc  continued  into  the  optic  nerve  of  the  siime  side. 
The  central  fibres  of  each  tract  are  continued  into  the  optic  nerve  of  the  o|i[M>site 
side,  decussating  in  the  commissure  with  similar  fibrt*9  of  the  opposite  Traet.^ 

The  ftpfie  tterrrx  arise  from  the  fore  part  of  tlie  commissure,  and,  diverging  from 
one  another,  become  rounded  in  form  iind  firm  in  texture,  and  are  enclosed  in  a 
sbeatli  derived  from  the  arachnoid.     As  each  nerve  passes  through  the  correspond- 

'  The  presence  of  these  6l)reB  hue  been  doubted  by  nome  observers,  but  ihey  Itnve  l»een  recently 
MKcrtiM  to  exist  by  Stillinff. 

'  A  ^pe4■i^le^  of  coiigeuital  abeenoe  of  the  uptic  uommiwure  is  to  be  found  lu  the  museum  of  the 
Westmiiuter  Ho«pilai. 
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ing  optic  foramen  it  receives  a.  sheath  from  the  (iiira  mater,  and  as  it  enters  the  orbit 
this  sheath  subdivide.s  into  two  layers,  one  of  which  becomes  continuous  with  the 
periosteum  of  the  orbit;  iho  other  forms  a  sheath  for  the  nerve  and  surrounds  it  na 
far  as  the  sclerotic.  The  nerve  j»asi(cs  through  the  cavity  of  the  orbit,  pierces  the 
sclerotic  and  choroid  coats  at  the  bacic  part  of  the  eyeball  a  little  to  the  nasal  side 
of  it-s  centre,  and  ex|»au(hi  into  the  retina.  Arnold  describes  a  coiiimunication 
between  the  optic  nerve  in  tiie  orbit  and  the  a^ceudin;^  branclics  of  >rcckel's 
ganglion.  A  puiall  artery,  the  artcria  centraltn  retime,  jjciforates  the  optic  nerve 
a  little  behind  the  globe,  and  runs  along  its  interior  in  a  tubular  canal  of  fibrous 
tissue.  It  supplies  the  inuor  surface  of  the  retina  and  is  accompanied  by  corre- 
sponding veins.  [For  the  exact  connection  between  the  optic  nerve  and  the  retina 
see  the  aeiicriptioQ  of  the  Eye.] 


i^f*»*fnu^^ 


Third  Nerve  (Figs.  484,  485). 

The  third  or  Motor  oculi  Nerve  supplies  all  the  muscles  of  the  orbit  except 
the  Superior  oblique  and  External  rectus;  it  also  sends  motor  filaments  to  the  iris 

and   the  ciliary  muscle.     It  is   a 
'"'       '  rather   l.'ir«re    nerve,    of    rounded 

form  anil  firm  texture,  having  its 
apparent  origin  from  the  inner 
surface  of  the  cnia  cerebri  imme- 
diately in  front  of  the  jmns  V'andii. 
The  liffp  oriijht  max-  be  rrace«l 
(lirough  the  locus  nig4*r  and  teg- 
mentum <tf  the  crus  to  a  nucleus 
situated  <m  either  side  of  the  me- 
dian line  in  the  floor  of  the  aque- 
duct of  Sylvius,  beneath  the  cor- 
pora nuailri)xcmlMa.  On  cmcr;:^ing 
froui  the  brain  tlic  nerve  is  invented 
with  a  shcutli  of  piu  mater  and  eu- 
close*!  in  a  pndongation  from  the 
arachnoid.  It  then  pierces  the  dura 
mater  below  jiud  external  to  the 
posterior  cliuoid  process,  passing 
between  tbc  two  processes  from  the 
fnn?  and  attacheil  borders  of  the 
tentorium,  which  are  prolonged 
forward  to  be  connected  with  the 
anterior  and  postermr  dinoid  pro- 
cost's  of  tlie  sphenoid  bcuie.  It 
passes  along  the  outer  wall  of  the 
caveraous  sinus,  above  tlie  other 
orbital  nerves,  receiving  in  its 
course  one  or  two  filaments  from 
the  cavernous  plexus  of  the  sym* 
pathetic.  It  then  divides  into  two 
branches,  which  enter  the  orbit 
through  the  sphenoidiil  fissure  be- 
tween the  two  heads  of  the  External  rectus  muscle.  On  passing  through  the  fissure 
the  nerve  Is  placed  below  the  fourth  and. the  fronted  and  lachrymal  bmnches  of  the 
ophthalmic  nerve,  nnd  has.  passing  between  its  two  divisions,  the  nasal  nerve. 

The  anptrriitr  tliiuHton^  tlie  smaller,  pusses  inwanl  over  the  optic  nerve,  and  sup- 
plies the  Su])erior  riH'tus  und  Levator  palpel)ne.  It  occasionally  communicatee  with 
the  ganglionic  bmnch  of  the  nasjd  nerve. 

The  inferior  division,  the  larger,  divides  into  three  branches.    One  passes  beneath 
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the  optic  nerve  to  tlie  Internal  rectus,  another  to  the  Inferior  rectus*  and  llie  third, 
the  largest  of  the  three,  pat4*>e3  forward  between  the  Inferior  and  External  nrti  to 
the  Inferior  oblique.  From  the  latter  a  short  thick  branch  is  (riven  off  to  the  lower 
j»arl  of  the  lenticular  ganglion,  which  forms  its  inferior  root  an'l  give*«  one  or  two 
Htameutd  to  the  Inferior  rectus.  All  the^e  branches  enter  the  muscles  on  their  ocu- 
lar surface. 

Fourth  Nerve  (Fig.  484). 

The  fourth  or  Pathetic  Nerve  (trochlear)^  the  smallest  of  the  cranial  riervea, 
guppUcs  the  Superior  obiii|ue  muscle.  li&  upparv tit  orx^m,  at  tlie  base  of  the  brain, 
is  on  the  outer  side  of  the  crus  cerebri,  just  in  front  of  the  pon.s  Varolii,  but  the 
fibres  can  be  traced  backward  bebind  the  coqH>ra  (juadrij^eiuina  to  the  valve  of 
V^ieussens,  on  the  upper  surface  of  which  the  two  nerves  are  connected  hy  a  trans- 
verse baud  of  fibres,  forming  a  partial  decussation.  Its  deep  origin  may  be  traced 
to  a  nucleus  in  the  Hoor  nf  the  aqueduct  of  Sylvius  iniraedialely  below  that  of  the 
third  nerve.  The  nerve  winds  round  the  outer  side  of  the  crus  cerebri  immediately 
above  the  pons  Varolii,  pierces  the  dura  mater  in  the  free  border  of  the  tentorium 
ccreltelli  near  the  posterior  elinoid  process,  above  the  oval  opening  for  the  fifth 
nerve,  and  passes  forward  through  the  outer  wall  of  the  cavernous  sinus  between 
the  third  and  the  oplilhalmic  division  of  tiie  fifth.  It  crosses  the  third  nerve 
and  enters  the  orbit  through  the  sphenoidiil  fisfiure.  It  now  becomes  the  highent 
of  nil  the  nerves,  lying  at  ihe  inner  extremity  of  the  fissure  internal  to  the  frontal 
nerve.  In  the  orbit  it  passes  inward  above  the  origin  of  the  Levator  palpebne. 
ami  finally  enters  the  orbital  surface  of  the  Superior  oblitjue  muscle. 

In  the  outer  wall  of  the  cavernous  sinus  this  nerve  receives  some  filaments 
from  the  cavernous  plexus  of  the  sympathetic.  It  is  not  nnfrcf|ucntlY  blended 
with  the  oidithalmic  division  of  the  fifth,  and  occasionally  gives  off  a  brancli  to 
assist  in  the  formation  of  the  lachrA'mnl  nerve.  It  als(»  gives  off  a  recurrent 
branch,  which  passes  liaekwnnl  between  the  layers  of  the  tentorium,  dividing 
into  two  or  three  filaments  which  may  be  traced  as  far  back  as  the  wall  of  the 
lateral  sinus. 


PiTTH  Nerve. 

The  fifth  or  Trifacial  Nerve  (trignmnun)  is  the  largest  cranial  nerve,  and 
resembles  a  spinal  nerve  in  several  particulars:  it  arises  by  two  nx^ts;  of  these  the 
anterior  is  the  smaller  and  is  the  motor  ro(tl,  the  posterior  the  larger  anri  sensory. 
More<>ver.  like  the  spinal  nerves,  the  posterior  or  seusor\'  root  has  a  ganglion  devel- 
oped upon  it.  The  functions  of  this  nerve  are  various.  It  is  a  nerve  of  common 
sensation  and  of  motion,  and  perhaps  to  a  certain  extent  of  special  sense.  It  is 
the  great  sensitive  nerve  of  the  head  and  face,  the  motor  nerve  of  the  muscles  of 
mastication,  and  its  lingual  branch  is  possibly  one  of  the  nerves  of  the  special  sense 
of  ijistc.  It  arises  by  two  roots — a  posterior  larger  or  sensory,  and  an  anterior 
smaller  or  motor  root.  Its  fuprtfinal  oriffin  is  from  the  side  of  the  pons  Varolii, 
a  little  nearer  to  the  upf»er  than  the  lower  border.  The  smaller  root  conf^ists  of 
three  or  four  bundles;  in  the  larger  the  bundles  are  more  mmicrous,  varying  in 
number  fmrn  seventy  to  a  hundred;  the  two  roots  are  sepanite^I  from  one  another 
by  a  few  of  the  transverse  fibres  of  the  pons.  The  large  nx>t  of  the  fifth  or  tri- 
geminal arises  chiefly  from  the  gniy  tubercle  of  Kolando  or  the  upper  expanded 
extremity  of  the  posterior  gray  horn  of  the  medulla  ;  the  small  or  mr»tur  root  arises 
from  two  masses  of  larger  multipolar  cells  situated  <m  the  inner  side  and  rbtse  to 
the  gray  tubercle,  and  intimately  connected  with  it.  The  two  roots  of  the  nerve 
pass  forward  thnuigh  an  oval  opening  in  the  duni  mater  on  the  siipei'ior  border  of 
the  petrous  |K)rtion  of  the  temiH»rul  bone,  above  the  internal  auditory  meatus:  tbey 
thc!i  run  between  the  bone  and  the  dura  mater  to  the  apex  of  the  petrous  p<»rtion 
of  the  temporal  bone,  where  tiie  fibres  of  the  sensory  root  fonn  a  large  semiluiiur 
ganglion  {Gatmeriaii),  while  the  motor  root  passes  beneath   the  ganglion   without 
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Laving  any  connection  vrith  it,  and  outside  the  cranium  joins  with  one  of  the  trunks 
derived  from  it. 

The  Qasserian  or  aerailunaj*  ^n^lion'  is  hxlged  in  a  depre^ion  near  the  apex 
of  the  petrous  portion  of  the  temporal  bone.  It  is  of  somewhat  creseentic  f<trm, 
with  iu  convexity  turned  forward.  ltd  upper  surface  is  intimately  adherent  to  the 
dura  mater.  Besides  the  small  or  motor  root  the  large  superficial  petrosal  nerve 
lien  underneath  iho  gan;:Iion. 

Branches. — This  ganglion  receives  on  its  ittner  side  filaments  from  the  carotid 
plexus  of  the  sympathetic,  and  from  it  some  minute  branches  are  given  off  to  the 

Fio.  486. 
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Nerves  of  tb«  Orbit  luid  OphlluUnUc  G*agllun  (ilde  view). 

tentorium  cerebelli  and  the  dura  raatcr  in  the  middle  fossa  of  the  cranium.  From 
its  anterior  border^  which  is  direct^^'d  forward  and  outward,  three  large  branches 
procee<l — the  ophtkalmiv,  superior  maxillar^^  and  ittft'rior  maxiUarif.  The  oph- 
thalmic and  superior  maxillary  consist  exclusively  of  fibres  derived  from  the  larger 
root  and  ganglion,  and  are  solely  nerves  of  common  sensation.  Tlie  third  division, 
or  inferior  maxillary,  is  composed  of  fibres  from  both  r<x>ts.  Tliis,  ihereftire^ 
Strictly  speaking,  is  the  only  portion  of  the  fifth  nerve  which  can  be  said  to 
reju^mhle  a  spinal  norve. 


Ophthalmic  Nerve  (Figs.  484,  485). 

The  OphthalzniG,  or  first  division  of  the  fifth,  is  a  sensory  nerve.  It  supplies 
the  eyeball,  the  lachrvTiial  gland,  the  mucous  lining  of  the  eye  and  nasal  fossse,  and 
the  integument  and  muscles  of  the  eyelo'ow,  forehead,  and  nose.  It  is  the  smallest 
of  the  three  divisions  of  the  fifth,  arising  from  the  upper  part  of  the  Gasserian 
ganglion.  It  is  a  short,  flattened  band  about  an  inch  in  length,  which  passes  for- 
ward along  the  outer  wall  of  the  cavernous  sinus  below  the  other  nerves,  and  just 
before  entering  the  orbit  through  the  sphenoidal  fissure  divides  into  three  branches. 
lathrifmiiU  front'il,  and  iniaal.  The  ophthalmic  nerve  is  joined  by  fihimenU  from 
the  cavernous  plexus  of  the  svmpathetic,  communicates  with  the  third  and  sixth 

'  T  »m  indebieil  to  my  friend  Mr  J.  Mr-'^arthy  for  llie  follnwing  ante:  "A  V^iennese  nnalomiiit, 
Raimuntl  BnUha»ar  Hinwh  ( 17(>6),  won  the  fin*!  wlio  rrcopni»«<t  il>f  pnnL'lionic  iminre  of  tlie  awell- 
ing  on  the  sennory  r*>f«l  of  the  fifih  nerve.  Brxl  mlloH  it,  in  linn^r  of  his  otherwiw  nnknown  teurher, 
Joii.  Lnur.  fJ:t.-*i«fr,  ibe  'f^n^Iloii  (Insseri.'  .riiHiia  C*»>weriiis,  whose  name  i»*  yivpn  to  the  muficulo- 
ciiliinonud  nerve  uf  lUc  arm,  wa*  |jrufesi*or  at  Padua,  1643-1006."  {«Sce  Hyrth,  l^thrhutk  ilcr  AntUamie, 
,t>.  805  and  p.  65.) 
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nerve,  and  is  not  unfrequontly  joined  with  the  fourth,  and  gives  off  recurrent  fila- 
ments which  pass  between  the  layers  of  the  tentorium  along  with  a  hranch  from 
the  fourth  nene. 

Its  l>ra»vhes  are  the 


Lachrvmal. 


Frontal. 


Nasal. 


The  Lachrymal  is  the  araallest  of  the  three  hranches  of  the  ophthalmic.  Not 
unfrerjueutly  it  iiriK'S  by  two  Blanient^,  one  from  the  oj)hthalmic.  the  other  from  the 
fourth  ;  and  thin  Swan  considei's  to  be  It^  u«uul  condition.  It  passes  foi-ward  in  a 
separate  tube  of  dura  mater,  and  enters  the  orbit  throuj^h  the  narrowest  part  of  the 
sphenoidal  fissure.  In  the  orbit  it  ^una  along  the  upf)er  border  of  the  Kxtenial 
rectus  musele  with  the  lachrymal  artery,  and  semis  off  a  recurrent  brunch  which 
joins  the  orbital  branch  of  tlie  superior  maxilliiry  nerve  and  occasionally  takes  the 
place  of  the  temporal  branch  of  this  uer\'e,  which  is  then  abBent.  Wiiliin  the  lach- 
rymal ;:I:ukI  it  gives  off  several  filaments,  which  supply  the  gbind  and  the  conjunc- 
tiva. Firially,  it  piercer*  the  palpebral  ligament.s,  and  terminates  in  the  integument 
of  the  upper  eyelid,  joining  with  filaments  of  the  fiwial  nerve. 

The  Frontal  is  the  largest  division  of  the  ophthalmic,  and  may  he  reg:irde<l, 
both  from  its  size  and  direction,  as  the  continuation  of  the  nerve.  It  enters  the 
orbit  above  the  muscles,  through  the  highest  and  biTiadcst  part  of  the  sphenoidal 
fissure,  and  nins  forward  along  tlie  middle  line  between  the  Levator  palpebrae  and 
the  periosteum.  Midway  between  the  ajK»x  and  the  base  of  the  orbit  it  divides  into 
two  branches,  supratrochlear  and  supraorbitaj. 

The  iupratroehlear  branchy  the  smaller  of  the  two,  passes  inward  above  the  pul- 
ley of  the  Superior  oblique  muscle,  and  gives  off  a  descending  filament  which  joins 
with  the  infratrochlear  branch  of  the  nasal  nerve.  It  then  escapes  from  the  orbit 
between  the  pulley  of  the  Superior  obli^iue  and  the  supniorbiiul  foramen,  curves  up 
on  to  the  forehead  close  to  the  bone,  and  ascends  beneath  the  Con*ugator  supercilii 
and  Occipito-frontalis  muscles,  to  both  of  which  it  is  distributed;*  finally,  it  is  lost 
in  the  integument  of  the  forehead. 

The  supraorbital  branch  passes  forward  tlirough  the  snprnorbital  foramen,  and 
gives  off  in  this  situation  palpebral  filament:*  to  the  upper  eyelid.  It  then  ascends 
upon  the  forehead,  and  terminates  in  mus<:ular,  cutaneous,  and  pericranial  branches. 
The  muscular  branches  supply  the  Corrugator  supercilii,  Occipito-frontalis,  and  Orbic- 
ularis palpebrarum,  furnishing  these  muscles  with  con»mon  sensation  and  j«)ining  in^ 
the  substance  of  the  latter  muBcle  with  the  facial  nerve.  Tlie  rutaveous  branches^ 
two  in  number,  an  inner  and  an  outer,  supply  the  integument  of  the  cranium  us  far 
back  as  the  occiput.  They  are  at  first  situated  beneath  the  Occipito-frontalis,  the 
inner  branch  perforating  the  frontal  portion  of  the  muscle,  the  outer  branch  its  ten- 
dinous aponeurosis.  The  pm'craniaJ  bratwhes  arc  distribute*]  to  the  pericranium 
over  the  frontal  and  parietal  bones.  They  are  derived  from  the  cutaneous  branches 
whilst  beneath  the  uiuside. 

The  Nasal  Nerve  is  intermediate  in  size  between  the  frontal  and  lachrymal,  and 
more  deeply  placeil  tjian  the  other  branches  of  the  ophthalmic.  It  enters  the  orbit 
between  the  two  heads  of  the  External  rectus,  and  passes  obliquely  inward  across 
the  optic  nerve,  beneath  the  Levator  puJpebne  and  Su|)erior  rectus  muscles,  to  the 
inner  wall  of  the  orbit,  where  it  enters  the  anterior  ethmoidal  foramen,  immediately 
below  the  Superior  oblique.  It  then  enters  the  cavity  of  the  cranium,  trnvcrses  a 
shallow  gn>ove  on  the  front  of  the  crihrifonn  plate  of  the  ethmoid  bone,  and  ftasses 
down,  through  the  slit  by  the  side  of  the  crista  galli,  into  the  nose,  where  it  divides 
into  two  branches,  au  internal  and  an  external.  The  intervaf  hratich  supplies  the 
mucous  membrane  near  the  fore  f>art  of  the  septum  of  the  nose.  Tlie  atfrnal 
branch  descends  in  a  groove  on  the  inner  surface  of  the  nasal  bone,  and  supplies  a 
few  filaments  to  the  mucous  membrane  covering  the  fore  part  of  the  outer  wall  of 

'  The  stndetil  ithotilfl  reraemtwr  that  the  finrt  two  divitiionB  of  the  fifth  nerve  iire  parclv  Bensory, 
And  that  in  the  text,  when  hrnnchcj  nrc  dc»oribc(l  frnni  these  two  divisions  af>  supplying  muacles,  it  It 
only  with  sensation,  and  that  these  nerves  arc  not  ihtir  true  motor  su^jjly. 
M 
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the  n»rcH  as  far  as  the  inferior  spongy  bone;  it  then  leaves  the  cavity  of  ilio  nose 
between  the  lower  border  of  the  nuiil  bone  and  the  upper  iateml  carliki^e  of  the 
nose,  and,  passing  down  beneath  the  Compressor  nasi,  supplies  die  integument  of 
the  ala  and  the  tip  of  the  nr>He,  joining  with  the  facial  nerve. 

The  branches  of  the  na8al  nerve  are  the  gatujlionic,  ciliaryy  and  infra  trochlear. 
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6.  PoBii^:..-;  -.v: 

c,  Ante riur  den lai  nerve. 

The  three  foramina  of  exit  i^f  the  fifth  nerve  on  the  tuv  are  Indicated  by  amoll  clrelea  un  llut  ftunbU,  lufnt. 
orbital,  and  nieniMl  nerve?.— W.  W.  K.] 

The  gnit^fUonic  is  a  slender  branch,  about  half  an  inch  in  length,  which  usually 
ari.flcs  from  the  nasal  between  the  two  heads  of  the  External  rectus.  It  pa^wes  for- 
ward on  the  outer  side  of  tbc  optic  nerve,  and  enters  the  superior  and  posterior  an^le 
of  the  ciliary  o:ani;lion,  forming  its  superior  or  long  root.  It  is  Himetimes  joine*l  by 
a  filament  from  the  cavernous  plexus  of  the  sympathetic  or  from  the  superior  division 
of  the  third  nerve. 

The  long  eiliaty  neroeg^  two  or  three  in  number,  are  given  off  from  the  nasal  as 
it  crosses  the  o])tic  nerve.  Ther  join  the  .short  ciliary  nerves  from  the  ciliary  gang- 
lion, pierce  the  posterior  |>art  of  the  sclerotic,  and,  running  forward  between  it  and 
the  choroid,  are  distributed  to  the  ciliary  muscle  and  iris. 

The  infratrochhar  branch  is  given  off  just  as  the  nasal  nerve  parses  through  the 
anterior  ethinoi<lnl  foramen.  It  runs  foi-wanl  along  thetipper  border  of  the  Intenial 
rectus,  and  Is  joinetl  beneath  the  pulley  of  the  Superior  Qbli<|ue  by  a  iilament  from 
the  supratrochlear  nerve.  It  then  pnsistsi  to  the  Inner  angle  of  the  eye.  and  supplier 
the  integument  of  the  eyelids  and  side  of  the  nose,  the  conjunctiva,  lachrymal  sac, 
and  caniucula  luchn'malis. 


Ophthalmic.  Lenticular,  or  Oihary  Qanqlioh  (Fig.  485). 

Connected  with  the  three  divisions  of  the  fifth  nerve  are  four  small  ganglia. 
With  the  first  division  is  connected  the  ophthalmic  tfaiiglion  ;  with  the  second  divia- 
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ion,  the  upheno-nalatinc  or  Mt'ckeVs  ganglion ;  and  with  the  third,  the  otit*  and  tnih- 
maxillary  ganglia.  All  the  four  receive  sensitive  Blaiuents  from  the  fiftli,  and  motor 
and  sympathetic  filaments  from  various  sources;  these  filaments  are  callM  the  ruifU 
of  the  ganglia.  The  ganglia  are  also  connected  with  the  cervical  portion  of  the 
sympathetic. 

The  Ophthalmic,  Lentioular,  or  Giliaj*y  Ganglion  i8  a  HmalU  quadrangular, 
flattened  ganglion,  of  a  reddish-gi-ay  color  and  about  the  size  of  a  pin's  head,  situ- 
ated at  the  back  part  of  the  orbit  betweea  the  optic  nerve  and  the  External  rectus 
muscle,  lying  generally  on  the  outer  side  of  the  ophthalmic  artery.  It  is  enclosed  in 
a  quantity  of  loi>se  fat,  which  makes  it.s  distiection  Hoiucwliat  ilifficrult. 

Its  brajwhen  of  communication  or  roottt  are  three,  all  of  wbicji  enter  its  posterior 
border.  One,  the  h^ng  root  [sen.Hory],  is  derived  from  the  na-«>nl  branch  of  the  oph- 
thalmic, and  joins  ita  superior  angle.  The  second,  the  ?»liort  root  [motor],  is  a  short 
thick  nerve,  occasionally  divided  into  two  pans,  which  is  derived  from  the  branch 
of  the  third  nerve  for  the  Inferior  oblique  muscle,  and  is  connecletl  with  the  inferior 
angle  of  the  ganglion.  The  thirtl,  the  sympathetic  root,  is  a  plendcr  filament  from 
the  cavernous  ple.xus  of  the  sympnthetic.  This  is  frequently  blended  with  the  long 
root,  but  sometimes  passes  to  the  ganglion  ^'[inrately.  According  to  Tiedemann,  this 
ganglion  receive**  a  filament  of  communication  from  the  8pheno-|mlntinc  ganglion. 

Its  braiwhen  of  diiatribxUion  ure  the  short  ciliary  nerves.  The.^e  are  delicate  fila- 
ments, from  six  to  ten  in  number,  which  arise  from  the  fore  part  of  the  ganglion  in 
two  bundles,  connected  with  its  superior  and  inferior  angles;  the  lower  bundle  is 
the  larger.  They  run  forward  with  the  ciliary  arteries  in  a  wavy  course,  one  set 
above  and  the  other  below  the  optic  nerve,  and  are  joined  by  the  long  ciliary  fnmi 
the  nasal.  They  pierce  the  sclerotic  at  the  buck  part  of  the  globe,  pass  forwanl  in 
delicate  grooves  on  its  inner  surface,  and  are  distributed  to  the  ciliary  muscle  and 
iris.  A  small  filametit  is  de^^cribed  by  Tiedemann,  penetrating  the  optic  nerve  with 
the  arteria  centralis  retinte. 


Superior  Maxillary  Nbrvbj  (Fig.  487). 

The  Superior  Maxillary,  or  second  division  of  the  fifth,  is  a  senson^*  nerve.  It 
is  intermediate,  both  in  position  «nd  size,  between  the  ophthalmic  and  inferior  niax- 
iJlary.  It  commence.s  at  the  middle  of  the  Gnsserian  ganglion  as  a  flattened  plexi- 
form  baud,  and  passes  forward  through  the  foramen  rotunduiu,  where  it  becomes 
more  cylindrical  in  form  and  firmer  in  texture.  It  then  crosses  the  spheno-maxil- 
lary  fossa,  enters  the  orbit  through  the  sjiheno-maxillary  fissure,  ti*averses  (be  infra- 
orbital canal  in  the  floor  of  the  orbit,  and  appears  upon  the  face  at  the  infraorbital 
foramen.*  At  its  termination  the  nerve  lies  beneath  the  Levator  labii  superioris 
muscle,  and  <livides  into  a  leash  of  branches,  which  spread  out  upon  the  side  of  the 
nose,  the  lower  eyelid,  the  upper  lip.  joining  with  filaments  of  the  facial  nerve. 

The  branches  of  this  nerve  muy  be  tlivided  into  three  groups:  1,  tbose  given 
ofl"  in  the  spheno-moxillary  fossa ;  2,  those  in  the  infraorbital  canal;  3,  those  on 
the  lace. 

(  Orbital  or  Temporo-malar. 
Spheno-maxillary  fossa <  Spheno-platine. 
(  Posterior  Dental. 
Infraorbital  canal     .  Anterior  Dental.      ' 

(  Palpebral. 
On  the  face    ...      -'  N;i>:d. 
y  Labial. 

In  addition  to  these  named  branches  the  superior  maxillary  nerve  freqnentlj 
gives  off  a  minute  recurrent  branch  directly  after  its  origin  from  the  Ga8,serian 
ganglion,  wbich  supplies  the  dura  mater. 

The  orbital  or  temporo-malar  branch  arises  in  the  spheno-maxillary  fossa, 

*  After  it  enCen  the  infrmorbitol  auial  the  nerve  is  frecjuenUx  culled  tlie  infraorbital. 
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enters  the  orhit  by  the  sphenivmaxillary  finsure,  and  divides  at  the  back  of  that 
cavity  into  two  hninchea,  temporal  nnd  iiuvlar. 

The  temporal  branch  runs  in  a  gnxjve  ah^ng  tlie  outer  wall  of  the  orbit  (in  the 
malar  bone),  receives  a  brunch  of  connuuniontinn  from  the  lacbrvnml.  nnd.  passing 
through  a  foramen   in   the   malar   bone,  enters  the   temporal   foHsu.       It   ascends 


Fio.  487. 


St  ternary  Ji^^f 


jMftmU-H^ 


Dlfitrf button  of  the  Becond  and  Third  DlvUioiu  of  the  Viflh  Xerre  nnd  SubmaxUlarr  Ganglloa. 


between  the  bone  and  substance  of  the  Temporal  muscle,  pierce?:  this  muscle  nnd 
the  ti'inpcjral  fiuscia  about  an  inch  above  the  ZYg<uiia,  and  is  distributed  to  the 
iniegument  covering  the  temple  and  side  of  the  forehead,  communicating  with  the 
facial  ami  auriculo-tempora!  branch  of  tlie  inferior  niaxillarv  nerve.  As  it  jiiercee 
the  temp'iral  fascia  it  gives  off  a  slender  twig  >\Iiicb  luiis  betwwn  the  two  lavera  of 
the  fascia  t^^  the  outer  angle  of  the  orbit. 

The  malar  hraneh  piissos  ahmg  the  exlernal  inferior  angle  of  the  orbit,  emergoa 
upon  the  face  through  a  furauien  in  the  umlar  bone,  and.  in-rforating  the  Orbicu- 
laris palpcl>rarum  miiHclc,  supplies  the  skin  on  the  proininence  of  the  cheek,  nnd  is 
named  mhcutatwoutt  mala'.  It  joins  witli  the  facial  and  the  palpebnd  branches  of 
the  su[)eri<ir  maxillArv. 

Tlie  Bpheno-palatine  branches,  two  in  number,  descend  to  tlic  spheno-palatine 
ganiilion. 

The  posterior  dental  branches  ari.>*e  from  the  trunk  of  the  nerve  just  a.s  it  is 
about  to  enter  the  infmorbital  canal :  ibey  are  generally  two  in  number,  but  some- 
timefl  arifle  by  a  single  trunk,  and  immediately  divide  and  pass  downward  on  the 
tuberosity  of  the  superior  niaxilhiry  bone.  One  of  them  enters  a  canal  in  the  sub- 
Stance  of  the  su|>erittr  maxillary  fmne,  passes  from  behind  forward,  and  joins  op|K>- 
Mt«  the  canine  fossji  with  the  anterior  dental.  Numer<»us  filaments  are  given  off 
rom  the  lower  border  of  this  nurve,  which  form  a  minute  plexus  in  the  outer  wall 
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of  the  superior  maxillary  bone  immediately  almve  the  alveoli.  From  this  plexus 
filaments  are  (li;nrihiite<l  to  the  pnlp  of  the  molar  toelli,  the  lininn;  membrane  of  tho 
antrum,  and  correi>poiiding  portion  of  the  gums.  Tlie  other  branch  is  distributc<l 
to  the  pim.s  and  mncoiis  membrane  of  the  cheek. 

The  anterior  dental,  nf  larj^c  sLize,  is  given  off  from  the  suj)erior  maxillary 
nerve  just  before  it-^  exit  from  the  infraorbital  foramen ;  it  enters  a  special  ciuml  in 
the  anterior  wall  of  the  antrum  and  communie^tes  with  the  posterior  dental.  In  its 
course  throujrh  its  special  canal  it  j^ive**  off  a  branch  which  iii  sometimes  called  the 
middle  (/»*n/rf/,  which  supplies  the  bicus^pitl  teeth.  OccjiJ^ionallj  this  branch  is  given 
off  directly  from  the  (*uperior  maxilbiry  nerve  in  the  back  pnrt  of  the  infraorbital 
canal,  and  nin^  in  a  special  canal  to  the  bicuspid  teeth.  Other  filanient.s  of  the 
anterior  *lental  nerve  are  distributed  to  the  canine  mid  incisor  teeth,  and  others  are 
lost  upon  the  lining  membrane  covering  the  fore  |iai't  of  the  inferior  meatus.  In 
this  situation  it  forms  a  comiuunication  vsith  a  nusal  bi-anch  from  Meckel's  ganglion 
[marked  bv  a  swelling],  called  the  *;^/;/*/^/««  <if  Bm'hdaJt'k. 

The  palpebraJ  branches  pass  ujnvard  beneath  the  ()rhicalaris  palpebrarum. 
They  sujiply  this  muscle,  the  inte;^uuient,  antl  conjunctiva  of  the  lower  ey<'lid  with 
sensation,  joining;  at  the  outer  an;4le  of  the  orbit  with  the  facial  nerve  and  niulur 
branch  of  the  orbital, 

The  nasal  branches  pass  inward;  they  supply  the  integument  of  the  side  of 
the  Uffse,  rind  join  witli  the  na^ial  branch  of  the  ophthalmie. 

The  labial  branches,  the  largest  and  nmst  numerous,  descend  beneath  the  Leva- 
tor hibii  superioris,  and  are  Jiitlribuled  t<t  the  integument  and  muscles  of  the  upj>er 
lip,  the  mucous  membrane  of  the  mouth,  and  labial  glambs. 

All  iliese  brandies  are  joined,  immediately  beneath  the  orbit,  by  filaments  from 
the  facial  nerve,  forming  an  intricate  plexus,  the  infraorbital. 


Spheno-palatine  or  Meckel's  Ganguon  (Figs.  4>i7,  4?*8). 

The  Spheno-palatine  Gang-lion  {MeckeVt),  the  largest  of  the  cranial  ganglia, 
is  deeply  placed  in  the  spheno-maxillai'v  fossa,  close  to  the  spheno-palatine  foramen. 
It  is  triangular  or  heart-shajK'd,  of  a  red<lish-gray  color,  and  is  situated  just  below 
the  superior  maxillary  nerve  a.*i  it  crosses  the  fossa.  The  two  spheno-palatine 
branches  of  this  nerve  descend  ta  the  ganglion  ;  the  fibres  derived  from  tnem  for 
the  most  part  pass  in  front  of  the  ganglion  as  they  proceed  to  their  destination  in 
the  palate  and  na.Mal  fossa,  and  are  not  incoqwrated  in  the  ganglionic  mass;  some 
few  of  the  fibres,  however,  enter  the  ganglion,  constituting  its  sensory  root.  Liko 
the  other  ganglia  of  the  fifth  nerve,  it  possesses  a  motor,  a  »ens*try,  and  a  sympa- 
thetic root.  Its  motor  root  is  derived  from  the  facial  through  the  Vidian,  its  sensory 
root  from  the  fifth,  and  its  sympathetic  n^ot  from  the  carotid  plexus  through  tho 
Vidian.  Its  branches  arc  divisible  \\\U\  four  groups:  (iftfcndin<^.  which  pass  to  the 
orbit ;  dfurerulitu/,  to  the  palate ;  intmutL  to  tlie  nose ;  and  pomtfrior  branches,  to 
the  pharynx. 

The  agrntdint)  hranrhett  are  twu  or  three  delicate  filaments  which  enter  the  orbit 
by  the  spheno-maxillary  fissure  and  supply  the  periosteum.  Arnold  describes  and 
delineates  these  branches  as  ascending  to  the  optic  nerve.  BiJck  describes  a  bmnch 
as  going  to  the  cavernous  sinus  to  communicate  with  the  sixth  nerve,  and  Tiede- 
mann  a  communicating  branrb  t^»  the  ifphthalmic  gangli<m. 

The  df»(t'iidii\4j  or  palntitte  hranrhrH  are  distributed  to  the  nnif  of  the  mouth, 
the  .soft  palate^  tonsil,  and  lining  memhmne  of  the  nose-.  They  are  almost  a  direct 
continuation  of  the  spheno-palatine  bninches  of  the  saf>erior  maxillary  nerve,  and 
are  three  in  number — anterior,  middle,  and  po.sterior. 

The  anterior  or  lartp'  palatiin-  utrnu-  descends  through  the  ]>osterior  palatine 
canal,  emerges  upon  the  hard  palate  at  the  posterior  palatine  foramen,  and  passes 
forward  through  a  groove  in  the  hard  palate  nearly  as  far  as  the  incisor  teeth.  It 
supplies  the  gums,  the  mucous  membniuo  and  glands  of  the  hard  palate,  and  com- 
municates in  front  with  the  termination  of  the  naso-palatine  nerve.     While  in  tho 
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posterior  palatine  canal  it  gives  off*  inforior  na**al  bmncltes,  Trhieh  ent<^r  the  none 
through  openings  in  the  palate  hone,  and  ramify  over  the  miihlle  meatus  and  the 
middle  and  inferior  H|>ongY  bones ;  and  at  its  exit  from  the  canal  a  palatine  branch 
is  distributed  to  both  surfaces  of  the  soft  palate. 

Tiie  middle  or  fxtcrtuil  jHtlathu'  nrrrr  descends,  in  the  same  canal  ns  the  pre- 
ce<]ing.  to  the  posterior  palatine  foramen,  distributing  branches  to  the  uvula,  tonsil, 
and  soA  palate.     It  ia  ueea2<;iuna|]y  wanting. 

The  posterior  or  small  palathw  nerve  descends  with  a  small  nrterv  through  tlie 
small  posterior  palatine  canal,  emerging  bv  a  sepnrate  opening  behind  the  posterior 

F'ia.488. 


The  Hpheiiu-palatltiD  Unngllon  nnd  (bt  BmnclifA 

palatine  foramen.  It  supplies  the  Levator  palati  and  Azygoti  uvulae  muscles,  the 
hoft  palate,  tonsil,  and  uvula.  The  middle  and  post-erior  piilatinv  join  with  the  ton- 
sillar branches  of  the  gloaso-pharyngeal  to  form  tlie  plexus  around  the  tonsil  (circulus 
tonsillaris).  One  of  these  palatine  nerves  usually  supplies  the  Palato-glossus  and 
Palrtto-pharyngous  mujselcs. 

The  intermil  brancheit  are  distributed  to  the  septum  and  outer  wall  of  the  nasal 
fosste.     They  are  the  superior  nasal  (anterior)  and  the  naso-palatine. 

The  superior  naatal  hrancluiH  {anti'riftr\  four  or  five  in  number,  enter  the  hack 
part  of  the  nasal  fossa  by  the  Rj>heno-pahitine  foramen.  They  supply  the  mucous 
membrane  covering  the  superior  and  middle  spongy  bones  and  that  lining  the  pos- 
terior ethmoidal  cells,  a  ft'W  being  pmlongwl  to  the  up|)er  and  baek  jmit  of  tJie  se|v- 
tuni.  One  of  these  brjiuidies  (the  posterior)  is  continued  on  to  the  wall  of  the  antrum, 
and  there  forms  a  communication  with  the  anterior  <lental  nerve.  At  the  point  of 
communication  n  swelling  exists,  denominated  **  the  ganglion  of  Bochdalek,"  the 
nature  of  which  seems,  however,  uncertain. 

The  nano-paladnc  ncnjv  (Ootunniuit)  enters  the  nasal  fossa  with  the  other  iia^al 
nerves,  and  passes  inward  acros^s  the  roof  of  the  nose,  below  the  orifice  of  the  sph^ 
noidal  sinus,  to  reach  the  septum;  it  then  runs  pbliquely  downward  and  forward 
along  the  lower  psirt  of  the  septum  to  the  anterior  palatine  foramen,  lying  betwe«.'n 
the  peri^i8t<»iim  and  mucous  membrane.  It  descends  to  the  roof  of  the  mouth  through 
the  anterior  palatine  canal.     The  two  nerves  arc  here  contained  in  separate  and  di»- 
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tinot  canBls  situated  in  the  intermaxillary  suture  ami  tonned  the  forHiniiiii  of  Scarpa, 
the  Icfl  nerve  being  usually  anterior  to  the  right  one.  In  the  mouth  they  become 
uniteil,  supply  the  mucous  membrane  behind  the  incisor  teeth,  and  join  with  the 
anterior  palatine  nerve.  The  naso-palatine  nen'e  occ4«sionally  fiimishes  u  few  small 
filament^!  to  the  mucous  membrane  of  tlie  ncptura. 

The  poftt^rior  hrmiehctt  are  the  Vidian  and  the  pharyngeal  (pterygo-|>alatine). 

The  Vidian  nerve^  if  tracetl /rowi  Meckel's  ganglion,  may  be  said  to  ariit*^  fn>m 
the  back  part  of  the  ganglion,  and  then  to  imss  through  the  Vidian  canal,  entering 
the  cartilage  filling  in  the  foramen  laeerum  [me<lium]  basit*  cranii  and  dividing  into 
two  branches^  the  large  suj>erficial  petrasal  and  the  deep  petrosal.  In  its  course 
along  tlic  Vidian  canal  it  distributes  a  few  filaments)  to  the  lining  membrane  at  the 
back  part  of  the  roof  of  the  nose  and  Pcptum  and  that  covering  the  end  of  tbe 
Eustachian  tube.     These  are  upper  posterior  nasal  bninchcs. 

The  Utrge  superficiaf  prtniHftf  hratwh  {tn'mtH  pftroauM  mi prrii<*ialU  uatjor)  entent 
the  cranium  through  the  foramen  litcei'um  [medium]  basis  cranii.  baviu^r  picrcetl  the 
cartilaginous  t»ubstance  which  fills  in  this  aperture.  It  runs  beneitth  ihe  fiasserinn 
ganglion  and  dura  mater,  contained  in  a  groove  on  the  iinterior  surface  of  the  petrous 
portion  of  the  temporal  bone,  enters  the  iiiatus  Fallopii,  where  it  receives  a  com- 
municating hrnnch  from  Jiwobson's  nrrvf,  and.  being  continuetl  through  it  into  the 
af[Uieductus  Fallopii,  joins  tbe  gunglifonn  enlargement  on  the  faciuJ  nerve.  Prop- 
erly speaking,  this  nerve  j>ai*S4's  from  tbe  facial  to  the  spheuo-pulatine  ganglion, 
forming  its  motor  root. 

The  deep  petrosal  branch  (nemig  petro^ttn  profundus)  is  shorter  but  larger  than 
the  other,  of  a  re<ldish-gray  color,  and  soft  in  texture.  It  crosses  the  foramen 
lacenim  suiTouuded  by  the  cartilaginous  substance  which  tills  in  that  ayterture,  and 
enters  tlie  carotid  canal  on  the  outer  side  of  tlie  cai'otid  artery  to  Join  the  <;arotid 
plexus. 

This  description  of  the  Vidian  nerve  as  a  branch  from  the  ganglion  is  the  more 
convenient  anatomically  inasmuch  as  the  nerve  is  generally  <liKse<;ted  from  the 
ganglion  as  a  single  trunk  dividiiuf  into  two  branches.  But  it  is  more  correct, 
physiologically,  to  de.scribe  the  Vidian  as  being  forme^l  by  llie  union  of  the  two 
branches  (great  petrosal  and  deep  |)etrosal)  from  tbe  facial  and  tbe  sympathetic, 
and  as  running  into  the  ganglion.  The  filaments  which  are  described  alx>ve  as  given 
off  from  the  Vidian  nerve  would  then  be  repirded  lus  branches  from  the  ganglion 
which   are  merely  enclosed  in  the  same  sheath  as  the  Vidian. 

The  pharyyujeal  nerve  ( pterygo-palaUne)  is  a  small  branch  arising  from  the 
back  part  of  the  ganglion,  occjisionally  together  with  the  Vidian  nerve.  It  pa^^es 
through  the  plerygo-palatine  canal  with  the  pterygo-palatine  artery,  and  is  dis- 
tribute<l  to  the  mucous  membnine  of  the  upper  part.  i\i  the  pharynx  behin*!  tiic 
Eustachian  tube. 


Inferior  Maytt.t.arv  Nebvb  (Fig.  487,  p.  724). 

The  Inferior  Maxillary  Nerve  distributes  branches  to  the  teeth  and  gnms  of 
the  lower  jaw.  the  integument  of  tbe  temple  and  external  ear.  the  lower  part  of  the 
face  and  lower  lip,  and  the  muscles  of  mastication:  it  also  supplies  tlie  tongue  with 
a  large  branch  which  may  possibly  serve  as  a  nerve  of  the  special  sense  of  taste. 
It  is  the  largest  of  the  three  divisions  of  the  fifths  and  consists  of  two  ])ort.ions — 
the  large  or  sensory  root  proceeding  from  the  inferior  luigle  of  the  Oasserian 
ganglion,  and  the  small  or  motor  root,  which  pa.sses  beneath  tbe  gnnglion  and 
unites  with  tbe  sensory  division  just  after  its  exit  through  the  foramen  ovale. 
Immeiliatelv  beneath  the  base  of  the  skull  this  nerve  divides  into  two  trunke, 
anterior  and  ftosterior. 

The  anterior  and  smaller  division,  which  receives  nearly  the  whole  of  the  motor 
root,  divides  into  branches  which  supply  the  muscles  of  mastication.  They  are  the 
masseteric,  deep  temporal,  buccal,  and  two  pterygoid. 

The  masseteric  branch  parses  outward,  above  the  External  pterygoid  muscle. 
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in  front  of  the  temporo-maxilUry  articulation*  and  crosses  the  sigmoid  notch  with* 
the  masseteric  artery  to  the  Miiaseter  iniiHcIe,  in  whirli  it  ramifies  nearly  as  far  u^ 
its  anterior  border.  It  oeeai*ioually  gives  a  bnineli  to  the  Teiii|toral  muscle  and  * 
filament  to   the  urlicuhtMon   of  the  jaw. 

The  deep  temporal  branches,  two  in  Dumber,  anterior  and  posterior,  supplj 
the  deep  surface  of  the  Temporal  muscle.  The  posterior  branch,  of  small  size,  is 
placed  at  the  back  of  the  temponil  fossa.  It  is  sometimes  joined  with  the  mnfl- 
seteric  branch.  The  anterior  branch  is  reflected  upward,  at  the  pterygoid  ridge  of 
the  sphenoid,  to  the  front  of  the  temporal  fossa.  It  is  irenernlly  given  oflf  from  the 
buccal  nerve.     Sometimes  there  are  three  deeji  tenip<jr:il  l>ranehc-s. 

The  buccal  branch  pierces  the  External  pterygoid,  and  passes  downward 
beneath  the  inner  surface  of  the  coronoid  process  of  the  h)wcr  jaw  or  througli 
the  fibres  of  the  Temporal  muscle  to  reach  the  surface  of  the  Buccinator,  Uj»on 
which  it  divides  into  a  superior  and  an  inferior  branch.  It  gives  a  branch  to  the 
External  pterygoid  during  its  passage  through  the  muscle,  and  a  few  a^cctiding 
filaments  to  the  Tfmponil  miipcle,  one  of  which  occasionally  joins  witli  the  uniorior 
branch  of  the  deep  temporal  nerve.  The  upper  branch  supplitw  the  integument  and 
upper  part  of  the  Buccinator  muscle,  joining  with  the  facial  nerve  round  the  facial 
vein.  The  Imver  branch  passes  forward  to  the  angle  of  the  mouth  ;  it  supplies  the 
integument  and  Buccinator  muscle,  as  well  as  the  mucous  membrane  lining  the 
inner  surface  of  that   muscle,   and  joins  the  facial   nerve.* 

The  pterygoid  branches  are  two  in  number,  ouv  for  eac)»  pterygoi<I  muscle. 
Tlie  branch  to  the  Internal  ptcri/^/oui  is  long  ami  sh'nder,  and  passes  inward  to 
enter  the  deep  surface  of  the  muscle.  This  nerve  is  intimately  connected  at  its 
origin  with  the  otic  ganglion.  The  branch  to  the  External  ptertf^td  is  most 
fre(|uently  derived  from  the  buccal,  but  it  may  be  given  off  separately  from  the 
anterior  trunk   of  tlio  nerve. 

The  poBterior  and  larger  division  of  the  inferior  maxillary  nerve  is  for  the  most 
part  sensory,  but  receives  a  few  filaments  fi-om  the  UKjtor  root.  It  divides  into 
three  branches — anriculo-temporal,  gustatory,  and  inferior  denial. 

The  Auricxilo-temporal  Nerve  generally  arises  by  two  roots,  between  which 
the  middle  meningeal  artery  poases.  It  runs  backwanl  beneath  the  External  ptery- 
goid muscle  to  the  inner  side  of  the  neck  of  the  lower  jaw.  It  then  turns  upwai'd 
with  the  temporal  artery,  between  the  ext<^rnal  ear  and  condyle  of  the  jaw,  under 
cover  of  the  parotid  gland,  nnd,  escaping  from  beneath  this  structure,  ascends  over 
the  zygoma  and  dividers  into  two  temporal  bninclics.  The  ponteriar  trmporal^  the 
smaller  of  the  two,  is  distributed  to  the  upper  jmrt  of  the  pinna  and  the  neighbor- 
ing tissues.  The  anterior  temporal  accompanies  the  temiM)ral  arteiy  to  the  vertex 
of  the  skull,  and  supplies  the  integument  of  tlie  tempond  region,  communicating 
with   the  facial  nerve  and  orbital   branch   of  the  superior  maxillary. 

The  auriculo-temporul  nerve  hiLs  brunches  of  eovimunicatitm  with  the  facial  and 
otic  ganglion.  Those  joining  the  facial  nerve,  usually  two  in  number,  pass  forward 
from  behind  the  neck  of  the  condyle  of  the  jaw  to  join  this  nerve  at  the  posterior 
border  of  the  Mossetcr  muscle.  They  form  one  of  the  principal  branches  of  com- 
munication between  the  facial  and  the  fifth  nerve.  The  filaments  i»f  communica- 
tion with  the  otic  ganglion  are  ilerived  from  the  commencement  of  the  nuriculo- 
teniporal  nerve. 

It  gives  off  auricular  branches^  two  in  number,  inferior  and  superior.  The 
inferior  auricular  arises  behiml  the  artieulntion  of  the  jaw,  and  is  distributed 
to  the  ear  below  the  external  meatus;  other  filamentj^  twine  round  the  internal 
maxillary  artery  and  commuincate  with  the  syni^MUhetic.  The  Huperior  auricular 
arises  in  front  of  the  external  ear  and  supplies  the  integument  covering  the  tragus 
and  pinna. 

Braftches  to  the  mratftM  auditoniu,  two  in  number,  arise  from  the  point  of  com- 

*  There  seeniji  i<»  be  m>  reawm  to  doiiU  that  the  bnindi  BUpptyin^  llie  Bii'Tinator  muB('l«  is 
entirety  a  iier^'v  of  •irdintiry  twiiMition,  and  tlml  the  tnie  motor  supply  of  thin  mucclc  is  from  the 
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munieiLtion  between  the  auriculo-teroporal  and  fiicial  nerves,  aD<l  a.re  distributed  to 
the  uiL'utus. 

A  hrtinch  io  the  temporo-^naxillary  articulatimi  is  usually  derived  from  the 
auriculo-temporal  nerve. 

J*arottd  brmu'heHy  whieh  supply  theparotid  pland,  are  also  jriven  off  from  this  nerve. 

The  Lingruol  or  Gustatory*  Nerve  supplies  tlie  papilhv  and  nnienus  meiiiKrane 
of  the  tongue-  It  is  deeply  plared  thrnuj^liout  the  wliole  of  its  course.  It  Iiw»  at 
first  beneath  the  External  pterygoid  muHcIe,  together  with  the  inferior  dental  nerve, 
being  placed  to  the  inner  side  of  the  latter  nerve,  and  is  occai^ionally  joined  to  it 
by  tt  branch  which  crosses  the  internal  maxillary  artery.  The  chorda  tympani  also 
joins  it  at  an  acute  angle  in  this  situation.  The  nerve  then  pawies  between  the 
Internal  pterygoid  muscle  aud  the  inner  eide  of  the  ntnius  of  the  jaw,  and  crosses 
obliquely  to  the  i*ide  of  the  tongue  over  the  Superior  constrictor  muscle  of  the 
pharynx,  and  between  the  Stylo-glossus  muscle  and  deep  part  of  the  submaxillary 
gland ;  the  nerve  lastly  runs  across  Wharton's  duct  and  along  the  side  of  the 
tongue  to  it«  apex,  lying  immediately  beneath  the  mucous  membnmf.  [As  it 
pa£«es  to  the  side  of  the  base  of  the  tongue  it  is  accessible  for  operation.] 

Its  branches  of  roynmunication  are  with  the  facial  through  the  chorda  tympani, 
the  inferior  dental  and  hypogl">s.sal  nerves,  and  the  submaxillary  ganglion.  The 
branches  to  the  submaxillary  ganglion  are  two  or  three  in  number;  ihnse  connected 
with  the  hypoglossal  nerve  form  a  plexus  at  the  anterior  margin  of  the  Hyo-glossus 
muscle. 

Its  branches  of  distribution  are  few  in  number.  They  supply  the  mucous  mem- 
brane of  the  mouth,  the  gums,  the  sublingual  gland,  the  nlifonn  and  fungiform 
papilln^,  and  mucous  membrane  of  the  tongue,  the  terminal  filaments  anastomosing 
at  the  tip  of  the  tongue  with  the  hypoglossal  nerve. 

The  inferior  dental  is  the  largest  of  the  three  branches  of  the  inferior  maxil- 
lary nerve.  It  passes  downward  with  the  inferior  dental  artery,  at  first  beneath 
the  External  pterygoid  muscle,  and  then  between  the  internal  lateral  ligament  and 
the  ramus  of  the  jaw  to  the  dental  foramen.  It  then  passes  forward  in  the  dcnr^il 
canal  of  the  inferior  maxillary  bone,  lying  beneath  the  teelli,  ils  far  as  the  mcntnl 
foramen,  where  it  divides  into  two  terminal  branches,  incisor  luid  mental.  [In  this 
canal  the  nerve  can  be  reached  for  opemtion  by  removal  of  the  external  layer  of 
the  lower  jaw-bone.l  The  im.'isor  branch  is  continued  onward  within  the  bone  to 
the  middle  line,  ana  supplies  ihe  canine  and  incisor  teeth.  The  mental  branch 
emerges  from  the  bone  at  the  mental  foramen,  and  divides  beneath  the  Depressor 
anguli  oris  into  two  or  three  branches:  one  descends  to  supply  the  skin  of  the  chin, 
and  another  (sometimes  two)  ascends  to  supply  the  skin  and  mucous  membrane  of 
the  lower  lip.     These  branches  communicate  freely  with  the  facial  nerve. 

The  branches  of  the  inferior  dental  ure  the  mylo-hyoid  and  ilental. 

The  7ni^lo-hr/(nti  is  derived  from  the  inferior  <lental  just  ns  that  nerve  is  about  to 
enter  the  dental  foramen.  It  descends  in  a  groove  on  the  inner  surface  of  the  mmns 
of  the  jaw,  in  which  it  is  retained  by  a  process  of  fibrous  membrane.  It  supplies  the 
cutaneous  sui*face  of  the  Mylo-hyoid  muscle  and  the  anterior  belly  of  the  Digastric, 
occasionally  sending  one  or  two  filaments  to  the  submaxillary  glan«l. 

The  dental  hranches  supply  the  molar  and  bicuspid  teeth.  They  correspond  in 
number  to  the  fangs  of  those  teeth,  each  nerve  entering  the  orifice  at  the  point  of 
the  fang  and  supplying  the  pulp  of  tlie  tooth. 

Two  small  ganglia  are  connecteil  with  the  inferior  maxillary  nerve — the  otic  with 
the  trunk  of  the  nerve,  and  the  submaxillary  with  its  lingual  branch,  the  gustatory. 


Otio  aANQUON  (Fig.  489). 

The  Otio  Ganglion  (Arnold's)  is  a  small,  oval-shaped,  flat-tened  ganglion  of  a 
reddish-gray  color  situated  immediately  below  the  foramen  ovale,  on  the  inner  sur- 

P  It  is  much  better  to  nUI  this  ihe  Lingual  Xerve.     It  is  cerininly  distributed  tn  the  tongue,  but 
its  Ainction  as  to  tute  is  dubiouau] 
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(ace  of  the  inferior  maxillary  nerve  and  round  the  origin  of  the  internal  pterygoid 
nerve.  Tt  is  in  relation  extemalhf  with  the  trunk  of  the  inferior  maxillary  nerve 
at  the  point  where  the  motor  root  joins  the  sensory  portion ;  internally  with  the 


Tbe  pile  Ganglion  and  lU  Brawdrai. 

cartilaginous  part  of  tlie  Eustachian  tube  and  the  origin  of  the  Tensor  palati  mns- 
cie;  behind  it  is  the  middle  meningeal  artery. 

Branches  of  Communication. — This  ganglion  is  conneete<l  with  the  inferior  max- 
illary nerve  and  its  internal  pterygoid  bi-auch  by  two  or  three  short,  delicate  fila^ 
ments,  and  also  with  the  auriculo-temporjil  nerve.  From  the  former  it  obtains  its 
motor,  from  the  latter  its  sensory  root/  its  communication  with  the  sympathetic 
being  effected  by  n  filament  from  the  plexus  surrounding  the  midfile  meningeal 
artery.  This  ganglion  also  communicates  with  the  glossopharyngeal  and  facia] 
nerves  through  the  small  petrosal  nerve  continued  from  the  tympanic  plexus 
(p.  T38\ 

Jt»  hranehes  of  distribution  are  a  filament  to  the  Tensor  tympani,  and  one  to  the 
Tensor  palati.  The  fonner  passes  backward,  on  tlie  outer  side  of  the  Eustnclujin 
tube;  the  latter  arises  from  the  ganglion,  near  tbe  origin  of  the  intenial  pterygoid 
nerve,  and  passes  forward.  It  also  gives  off  a  small  communicating  branch  to  tbe 
chorda  tympani. 

SuBMAXTLLARY  Ganglion  ( Fig.  487,  p.  724). 

Tlie  Submaxillary  Oanfirlion  is  'jf  small  size,  fusiform  in  shape,  and  situated 
nbove  the  deep  portion  of  the  sulnnaxillary  gland  near  the  pf.>steriiir  border  of  the 
Mylo-hyoid  muscle,  l>eiug  connected  by  filaments  with  tbe  lower  bonier  of  the  gus- 
tatory nerve. 

Branchffi  of  Communication. — This  ganglion  is  Gonnecte«l  with  the  gustatory 
nerve  by  a  few  filaments  which  Join  it  sejiamiely  at  its  fore  and  back  part.  It  also 
receives  a  branch  from  tbe  chorda  tyjnpani,  by  which  it  communicate*  wiili  tbe 
facial,  and  communicate-s  with  the  sympathetic  by  filaments  from  the  sympatlietio 
plexus  around  the  facial  artery. 

*  Experiment*  on  auiniaU  seem  lo  prove  ihih  this  is  not  ihe  sensory  root  of  iho  f!:iinfrlion,  hnt 
rnlLer  a  tirniich  of  (lixtributi'm  pawiDK  froni  the  otic  inint(Ii'in  (')  the  ntiriciilo-leitipiral  ncn'e.  and 
lliningh  it  to  (lie  jraroliil  gltuid.  It  probably  receives  ita  B«iS5ury  root  trum  the  gldAHj-pharyngeal 
nerve.     (Sec  p.  73iJ.) 
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Branches  of  DUtrihutiov. — These  are  five  or  six  in  number;  they  arise  from 
the  lower  part  of  the  ganglion  and  supply  the  mucous  membrane  of  the  mouth  and 
Wliarton's  linct,  jjome  being  lost  in  the  Kubma.\illary  gland.  According  to  Meckel^ 
a  branch  from  tlii»  ganglion  occasionally  descends  in  front  of  the  lIyo-glo&8UH  mus- 
cle, and,  after  joining  with  one  from  the  Hypoglossal,  parses  to  the  Genio-hyo-glossu.** 
muscle. 

[Fig.  4iK»  showH  the  distribution  of  the  sensory  branches  of  the  fifth  nerve  to 
the  skin  of  the  head  and  nock. 


[Kio.  490. 
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Sixth  Nerve  (Fig.  485,  p.  720). 

The  sixth  or  Abducens  Nerve  supplies  the  External  rwttw  muscle.  Its  appa- 
rent vrigin  \s  by  srvcnil  iilanu*nt.s  fi*om  the  constricted  Jiart  of  the  corjms  pyramioalo 
close  to  the  pons,  or  from  the  lower  border  of  the  pon.i  iti*clf  in  the  groove  between 
this  bofly  and  the  medulla.  The  deep  vi'ufin  of  this  nerve  is  from  the  gray  substance 
of  the  fasciculus  teres,  on  the  floor  of  the  fourth  ventricle,  from  a  nucleus  common  to 
it  and  a  |Mii-t  of  the  facial  nerve. 

Tbe  nerve  pierces  the  dui-a  mater  on  the  basilar  surface  of  the  sphenoid  hone, 
runs  through  a  notch  immediately  below  the  posterior  cHnoid  process,  and  enters 
the  ravenmns  sinns.  It  pas^ses  forward  through  the  sinus^  fying  on  the  outer  side 
of  the  internal  carotid  artery,  where  it  is  joined  by  several  nluments  from  the 
carotid  and  cavernous  plexus,  by  one  from  Meckel's  ganglion  (Bock),  and  another 
from  the  ophthalmic  nerve.  It  enters  the  orbit  through  the  sphenoidal  li^i^ure.  and 
lios  above  the  ophthalmic  vein,  from  which  it  i3  separared  by  a  lamina  of  dura 
mater.  It  then  passes  between  the  two  heads  of  the  Exti'mnl  rectus*  and  is  dis- 
tributed to  that  muscle  on  its  ocular  SuVfacc. 

The  above-mentioned  nerve,  as  well  as  the  third,  fourth,  and  the  ophthalmic 
division  of  the  fifth,  as  they  pass  to  the  prbit  beat;  a  certain  relation  to  each  other 
in  the  cavernous  sinus,  at  the  sphenoidal  fissure,  and  in  the  cavity  of  the  orbit, 
which  will  be  now  described. 
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In  the  cavernouji  »mu9  (Fig.  418,  p.  621)  the  third,  fourth,  and  ophthalmic 
division  of  the  fifth  are  phioed  in  the  dura  niatcr  of  the  outer  wall  of  the  sinuM  iu 
their  nnmcrinil  order,  hoili  from  ai)ove  downwanl  and  from  within  outward.  The 
sixth  nerve  lies  at  the  outer  ?ide  of  the  internal  curotid  artery.  A?  these  nerves 
pa*fi  forwanl  to  the  sphenoidal  fissure  the  third  and  fifth  nerves  become  divided  into 
branches  anil  the  sixth  approaches  the  rest,  so  that  tlieir  relative  position  hccomea 
considerably  changed. 

In  the  sf>ht'/njtii*tf  jiHjturv  (Fig,  491)  the  fourth  and  the  frontal  and  lachrymal 
divisions  of  the  ophthulmio  lie  upon  the  same  plane,  the  former  heing  mo^t  inter- 
nal, the  latter  external,  and  they  enter  the  cavity  of  the  orbit  above  the  mnsclej*. 

The  remaining  nerves  enter  the  or- 
Kio.  491. 

LACftVMAt. 


ntONTAt. 
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CRIOR  DIVISION  or  »■ 

^ NASAL 
IMTERlOA   DIVtSiD*4  OF  JU 


bit  between  the  two  heads  of  the 
External  rectus.  The  superior  di- 
vision of  the  third  is  the  highest  of 
thej^e:  beneath  this  lies  the  nasal 
branch  of  the  fifth  :  then  the  infe- 
rior division  of  the  third;  and  the 
eixth  lowest  of  all. 

In  the  orhit  the  fourth  and  the 
fn)ntal  and  bichrvmal  divisions  of 
tlie  ophtbalmic  lie  on  the  same 
plane  immediately  beneath '  the  pe- 
riosteum, the  fourth  nerve  being 
internal  and  resting  on  the  Supe- 
rior oblinue.  the  frontal  resting  on 
tlie  Levator  palpebra?,  and  the  lach- 
rymal on  the  External  rectus.  Next 
fin  onlcr  comes  the  superior  division  of  tlie  third  nerve,  lyin;^  immediately  beneath 
the  Superior  rectus,  and  then  the  nasiil  division  of  the  fifth,  crossing:  the  optic  nerve 
frora  the  outer  to  the  inner  side  of  tlie  orbit.  Beneath  these  is  found  the  optic  nerve, 
surrounded  in  front  by  the  ciliary  nerves  and  havinj;  the  lenticular  ganglion  on  ita 
outer  aide  between  it  and  the  External  rectus.  Below  the  optic  is  the  inferior  divis- 
ion of  the  third  and  the  sixth,  which  lies  on  the  outer  side  of  the  orbit. 
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Seventh  Nerve  (Figs.  4.02,  493). 

The  seventh  or  Facial  Nerve  {portio  dura  of  the  seventh  pair  of  Willis)  [so 
caileil  from  its  greater  hardness  as  compared  with  the  auditory  nerve,  which  is  U\e 
portio  irwllis^  or  '"soft  portion"]  is  the  niittor  nerve  of  all  the  muscles  of  exj)re»wion 
in  the  face  and  of  the  Platysma  and  Buccinator.  It  also  supplit-s  two  of  the  mus- 
cles of  the  external  ear,  the  poste- 
rior belly  of  the  Di>j;Hstric  and 
the  l^tylo-hyoid.  Through  the 
chorda  tym|Hini  it  supplies  the 
Lin^Miulis ;  by  its  tvuipanic branch. 
the  Stapedius;  through  the  otic 
pinglion.  the  Tensor  tyinpani ; 
and  through  the  connection  of  its 
tnink  vrith  the  Vidian  nervo  by 
the  pctn>!*nl  nerve  it  pn>bably 
.■supplies*  the  Levator  palati  an<l 
Axypoe  uvulre.  It  arises  from 
the  lateral  tract  of  the  medulla  oblongata  in  the  groove  between  the  nlivar>-  and 
restiform  bodies.  Its  deep  orityin  is  twofold:  1,  from  the  gnty  substance  of  the 
fasciculus  teres  on  the  floor  of  the  fourth  ventricle,  in  cummon  witli  the  sixih  nerve; 
2.  from  the  nucleus  of  the  motor  root  of  the  trigeminus.  Between  these  two  origins 
it  forms  a  loop  along  the  floor  of  the  ventricle.    This  nerve  is  situated  a  little  nearer 
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to  the  mitldle  line  than  the  portio  mollis,  close  to  the  lower  border  of  the  pons  Vai'o- 
lii,  from  which  some  of  it*  fibres  are  derived. 

Connected  with  this  ner\e,  iind  lying  between  it  and  the  portio  mollis,  is  a  small 
fasciculus  (portio  inter  duram  et  inolUm  of  Wrisherg,  or  parn  intermtdiay  This 
acces^ry  portion  arises  from  the  lateral  column  of  the  cord. 

The  nerve  passes  forward  and  outward  upon  the  crus  cere)>elli.  and  enters  the 
internal  auditory  meatus  with  the  auditory  nerve.  Within  the  meatus  the  facial 
nerve  lies  first  to  the  inner  side  of  the  auditory,  and  then  in  a  gmove  iipi»n  that 
nerve,  and  is  coiiuected  to  it  by  one  or  two  filaments. 

At  the  bottom  of  the  meatus  it  enters  the  aquceductus  Fallopii,  and  follows  the 
serpentine  course  of  that  canal  through  the  petrous  portion  of  the  temftoi-al  bone, 
from  its  commencement  at  the  internal  meatus  to  it^  termination  at  the  stylo-mjistoid 
'foramen.  [Its  piussa^^e  thrfm^^h  this  rigid,  nnyichling  bony  canal  may  cx|»lain  it« 
frequent  paralysis  fri>m  neuritis.]  It  in  at  first  directed  outward  ;<(ward  the  hiatus 
Fallopii,  where  it  foniis  a  reddish  panjrlifi.irm  spelling  {hifumrHtfntiti  (/tjm/hfm'mtg 
or  i^eui'*ul'ttc  gamjlton)^  and  is  joined  by  several  nerves ;  then,  bending  suddenly 
baekwanl,  it  runs  in  the  internal  wall  of  the  tympanum  above  the  fenestra  ovalis, 
and  at  the  back  of  that  cavity  pas.'^es  vertically  downward  tn  the  stvjn-mastoid 
fonimcn. 

On  emerging  from  this  aperture  it  runs  forward  in  the  substance  of  the  parotid 
gland,  crosses  the  external  carotid  artery,  and  divides  l>ehind  the  ramus  of  the 
lower  jaw  into  two  primary  bi*anches,  (emporo-facial  an<l  trm'cvftiriaK  from  which 
numerous  offsets  are  distributed  over  the  side  <»f  the  head,  ftice.  and  upper  part  of 
the  neck,  supplying  the  superficial  muscles  in  these  regions.  As  the  primary 
branches  and  their  offsets  <liverge  from  each  other,  they  present  somewhat  the 
appeai*ance  of  a  bird's  claw;  hence  the  name  of  pfg  avHt'ritius  is  given  to  the 
division  of  the  facial  nerve  in  and  near  the  parotid  gland.  [Just  after  its  emer- 
gence from  the  stylo-mafitoid  foramen  it  is  accessible  for  operation.'] 

The  communications  of  the  facial  nerve  may  be  thus  arranged; 

With  the  amlitory  nerve. 
'  With  Meckel's  ganglion  by  the  large 
petrosal  nerve. 
With   the  otic   ganglion  by  the  small 

petrosal  nerve. 
With  the  sympathetic  on  the  middle  me- 
ningeal by  the  external  f>elro8al  nerve. 
With  the  glos.so-pharyngcal. 
'*       pneumogastric. 
"        carotid  plexus. 
**       anricularis  magnus. 
'*        auriculo-teniporal. 
On  the  face       ....         With  the  three  divisions  of  the  fifth. 

In  the  internal  auditory  meatus  some  minute  filaments  pasa  between  the  facial 
and  auilitory  nerves. 

Opposite  the  hiatus  Fallopii  the  gangliform  enlargement  on  the  facial  nerve  com- 
municates, by  means  of  the  large  petrosal  nerve,  with  Meekcrs  ganglion,  forming 
its  motor  root;  by  a  filament  from  the  small  petrosal  with  the  otic  ganglion;  and 
by  the  external  petrosal  with  the  symjiathetic  filaments  accompanying  the  middle 
meningeal  artery  (Bidder).  From  the  ganglifonn  enlargement,  according  to  Arnold, 
a  twig  is  sent  back  to  the  auditory  nerve. 

At  ita  exit  from  the  stylo-mnstoid  foramen  it  nends  a  twig  to  the  glosso-]»barj'n- 
ge^il.  another  to  the  [uieumogastric  nerve,  and  communicates  with  the  carotid  plexus 
of  the  sympathetic,  with  the  great  auricular  branch  of  the  cervical  plexus,  with  the 
auriculo-temporal  branch  of  the  inferior  maxillary  nerve  in  the  parotid  gland,  and 
on  the  face  with  the  terminal  branches  of  the  three  divisions  of  the  fifth. 

[^  See  a  paper  bv  the  American  Editor  in  the  Tranf.  Amer>  Surg.  ytwMX.,  188B.] 


In  the  internal  auditory  meatus 


In  the  a(]^u£eductus  Fallopii 


At  its  exit  from  the  stylo-mastoid 
foramen         .... 


Tu«  Kvtvvk  uf  Ou!  iktU)'.  h'ucc.  uud  !*ldc  ul  tbt;  Neck. 
BUJlNCUlilS   OK   I>l:*TBIBUTlOK. 

Within  tlie  anuieduccus  Ftiilobii  .         nt      i       * 

*■  '  I  (  iiorua  iyMi|»iiJi. 

I  Posterior  auricular. 

:  Ditra-Htric. 

(  StyU»-liyoid. 


(  Tem|>oro-facial. 
tVrvieo-facial. 


Temporal. 
<  Mnlar. 
(  InfraorbitaL 
i  Rnceal. 

-.  Snprnniaxillary. 
I  Infmriinxillaiy. 


Tlie  Tympanic  branch  arises  fVoin  tbo  nerve  opposite  the  pyramid;  it  is  % 
BxnuII   fil.iiiinTit  uliit'h   siijiplies  the   Stapcditw  muscle. 

The  Chorda  tympani  is  given  off  from  llie  facial  as  it  fiassei  vertically  down- 
ward at  the  back  of  the  tympauuiu,  about  a  ifuarter  of  an  inch  before  its  exit  from 
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the  stvlotnastoid  fnrameu.  It  pttsses  from  below  upward  in  n  distinct  cannl  pAmllel 
with  the  nqnipdiictua  Fallopii,  liiul  t-nten*  liie  cavity  of  the  Ivnipanum  through  an 
aperture  (iter  cfiordiv  puatertug)  on  its  posterior  wall  between  the  ojieniu^  of  the 
mastoid  cells  and  the  attaeliment  of  the  ineinbnma  tyuipani,  and  beconiei^  investcil 
with  mucous  inettibrane.  It  ptut^^es  forward  throu;ih  the  cavity  of  the  tyiupanuiu. 
between  the  handle  of  the  malleus  and  vertical  ramus  of  the  incui^.  to  its  anterior 
inferior  angle,  and  emerges  from  that,  cavity  through  a  foramen  at  the  inner  end  of 
the  Glaserian  fissure  which  is  ciilled  the  iter  fhonhr  nitffrnt*^  or  fantil  of  Huijuier. 
It  then  descends  between  the  two  Pterygoid  muscles,  meets  the  gti;*tatoi-y  nerve  ut 
an  acute  aiigK*.  and  accom]>anie.s  it  to  the  submaxillary  gland  ;  part  of  it  titen  joins 
the  Rubmaxilhiry  ganglion  ;  the  rest  is  continue*!  nnwnni  into  the  proper  inuscular 
fibres  of  the  tongue — the  Lingualii^  muscle.  Before  jtiining  the  gustutory  nerve  it 
receives  a  small  communicating  bmnch  from  the  otic  ganglion/ 

The  Posterior  Auricular  Nerve  arises  close  to  the  stylo-mastoid  foramen  and 
paases  upward  in  front  of  tiie  miiHioid  process,  where  it  is  joine<J  by  a  fihiment  frfmi 
the  auricular  bmnch  of  the  pnettmogastric,  and  communicates  with  the  deep  branch 
of  the  auricularis  maguus  and  with  the  small  ticcipilal;  a**  it  a^icends  Itelween  the 
meatus  and  mastoiti  process  it  divides  into  two  branches.  The  atirhttiar  hranch 
supplies  the  lletmhcns  aurem.  The  occipital  hraitch,  the  larger,  passes  backward 
along  the  superior  curved  line  of  the  occipital  bone  and  supplies  tlie  occipital  por- 
tion of  the  Occipito-frontalis. 

The  Stylo-hyoid  is  a  long  slender  branch  which  passes  inward,  entering  the 
Stylo-hyoid  muscle  about  its  middle;  it  communicates  witli  the  sympathetic  fila- 
mentj^  on  the  external  carotiil  artery. 

The  Digastric  branch  usually  arises  by  a  common  trunk  with  the  preceding; 
it  divides  into  several  filam*'ni«,  which  supply  the  posterior  hellv  of  llie  I>igastric; 
one  of  these  pei'fomtt^s  that  muscle  to  join  the  plosso-pharAnigcal  nerve. 

The  Temporo-fecial,  the  larger  of  the  two  tenninal  branches,  |>a.Mses  upward 
and  forward  through  the  parotid  gland,  crosses  the  neck  of  the  condyle  »»f  the  jaw. 
being  connected  in  this  situation  with  the  auricuh>-tem|x)rul  branch  of  the  inferior 
maxillary  nerve,  and  divides  into  branches  which  are  distributetl  over  the  temple 
iuid  up|)er  part  of  the  face;  these  are  *Uvidetl  into  three  sets,  t^nupond,  malar,  and 
infraorbital. 

The  temporal  branchem  cross  the  zyg«>ma  to  the  tem|>onil  region,  supplying  the 
Attrahens  aurem  muscle,  and  j<an  with  tJie  temporal  branch  of  the  superior  maxil- 
lary and  with  the  auriculo-teiniK>ral  bnuich  of  the  inferior  maxillary.  The  more 
anterior  branches  supply  the  frontal  portion  of  the  Uccipito-frontalis  and  the 
Orbicularis  palpebrarum  muscle,  joining  with  the  supraorbital  branch  of  the 
ophthalmic. 

The  malar  hraneheu  pass  across  the  niahir  bone  to  the  outer  angle  of  the  orbit, 
where  they  supply  the  Orbicularis  and  Corrugator  supercilii  muscles,  joining  with 
filamentjn  from  the  lachrymal  and  supraorbital  nerves;  others  supply  the  lower  eye- 
litl,  joining  with  filaments  of  the  malar  branches  {^uhcutaneonH  mal<f)  of  the  supe- 
rior maxillary  nerve. 

The  infraorbital,  of  larger  size  than  the  rest,  pass  horizontally  forwanl  to  be 
distributed  between  the  lower  margin  «d*  the  orbit  and  the  mouth.  Tlie  superficial 
branches  run  beneath  the  skin  and  above  the  superficial  muscles  of  the  face  which 
they  supply  :  some  supply  the  lower  eyelid  and  Pynimidalis  nasi,  joining  at  the  inner 
angle  of  the  orbit  with  the  infratrocblenr  and  niLsal  branches  of  the  o|ihtlialniic. 
The  deep  brunches  puss  beneath  the  Levator  labii  superioris,  supplying  it  and  the 
Levator  anguli  oris,  an<l  form  a  plexus  (itt/raorbital)  by  joining  with  the  infraorbittd 
branch  of  the  superior  maxillan'  nerve  and  the  buccal  branches  of  the  ccrvico-facial. 


['  Sapolini  beliereft  that  the  chorda  trrnpani  is  an  independent  thirteenth  rranial  nerve,  nripihatp 
inp  from  the  intcmiedtale  nerve  of  Wriswrg.  He  has  Lrai'eil  it  I'iMm  the  fmirili  venlrirlc  to  the 
^tiicnlate  ),;an)^liun  of  the   seventh    nerve,  nntJ    fr<)rn  the  chonla  tymprini  Imrkwanl.  to  \hv  muhc 

Ertnf^lion,  and  l^lievcst  thene  two  portions  to  t>e  one  and  the  wnme  nerve,  runiiinf;  with  the  seventh, 
ui  uiiatuniically  distinct  from  IL    He  believes  it  to  be  the  bpeeial  nerve  of  bpeech.] 
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The  Cervico-fecial  division  of  the  facial  nerve  passes  obliquely  downward  and 
forward  throutjh  the  parotid  gland,  where  it  is  joined  hy  hranclics  from  the  preat 
auricular  nerve;  oppo.'*ite  the  angle  of  the  lower  jaw  it  divides  into  branches  which 
are  distributed  on  the  lower  half  of  the  fare  and  up\yer  part  of  the  neck.  These 
may  be  divided   into  three  set* — buccal,  supramaxillarv,  and  inframaxillary. 

The  bin'cal  hranrhitt  cross  the  Alasspter  muscle.  They  supply  the  IJuccinator 
and  Urbiculariii  oris,  and  join  with  the  inlVHorbital  branches  of  the  ternpuro-fiicial 
division  of  the  nerve,  and  with  tilaments  of  the  buccal  Iminch  of  the  inferinr  u»axil- 
lar  nerve.  '• 

The  suframaxillarif  branches  pass  forward  beneath  the  Platysma  anri  Depressor 
anguli  ori8,  supplying  the  muscles  of  the  lip  and  chin  and  communicating  with  the 
mental  branch  of  the  inferior  dental  nerve. 

The  tufrtvnnxiUnnf  braufkc.H  run  forward  beneath  the  Platysma,  and  form  a 
series  i^f  arches  iiero}*s  the  side  of  the  neck  over  the  suprahyoid  region.  One  of 
thcfte  branches  descends  vertically  to  join  with  tiie  superficial  cervical  nerve  from 
the  cervical  plexus ;  others  suppfy  the  Platysma. 
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Eighth  Nerve. 

The  eitphth  or  Auditory  Nerve  (portt'o  moflig  of  the  seventh  pair  of  Wilih)  is 
the  special  nerve  of  the  sense  of  hearing,  being  distributed  exclusively  to  the  inter- 
nal ear. 

The  auditory  nerve  appeaw  at  the  base  of  the  brain  in  the  groove  between  the 
olivarv  and  najlifonn   bodies  at  the  lower  border  of  the  pons.      It  lies  external  to 

the  facial  nerve.  If  has  three  origins:  1,  from  ihe 
superior  vermiform  proce.s.**  of  the  cereln?llum  ;  -  and  3, 
from  the  inner  und  outer  auditory  nuclei  fonncd  chiefly 
by  the  gray  substance  of  the  posterior  pyramid  and 
restifonn  body.  The  nerve  winds  round  tlie  restifomi 
body,  from  which  it  receives  fibres,  and  ]>ays4>s  forward 
across  the  [Htsterior  border  of  the  cms  ecrebcUi  in  com- 
punv  with  the  facial  nerve,  from  which  it  is  partially 
separateil  by  a  small  artery.  It  then  enters  the  meatua 
auditorius  intemus  in  company  with  the  facial  nerve, 
and  at  the  bottom  of  the  meatus  divides  into  two 
branches,  crnrhlear  and  vej^tibnlar,  which  are  distrib- 
uted, the  fonuer  to  the  coclilea,  the  latter  to  the  vesti- 
bule and  semicircular  canals.  The  auditory  nerve  is 
very  soft  in  texture  (hence  the  nmut.'  jnn-tto  nioUttt),  des- 
titute of  neurileiuma,  and  within  the  meatus  receives  one  or  two  filaments  from  the 
facial.  The  distribution  of  the  auditory  nerve  in  the  interiuil  ear  will  be  found 
described  along  with   the  anatomy  of  that  organ   in  a  subsetjuent  page. 
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Kervet  of  the  Eighth  Pair,  ihoir 
r>rlKlii.  fKugUa,  aii<)  ci>uimuu)fii- 
llook. 


Ninth  Pair. 

The  ninth  or  GloBso-pharyn^eal  Nerve  (Figs.  4^*4,  495),  is  distributed,  as  its 
name  implies,  to  the  tongue  and  pharynx,  being  the  nerve  of  sensation  to  the 
mncous  membrane  of  the  pharynx,  fauces,  and  tonsil,  and  a  special  nerve  of  taste 
in  all  the  jjarls  of  the  toi»gue  to  wliicb  it  is  distributed.  It  is  the  smallest  of  the 
three  divisions  of  the  eighth  pnir  of  Willis,  and  nriscs  by  three  or  four  filaments 
closely  Connected  together  from  the  upper  part  of  the  me<hilla  oblongata  in  the  griH)vo 
between  the  restiform  and  tlie  olivary  b(»dy. 

Its  dee^j  oriyln  may  be  tracetl  through  the  fasciculi  of  the  lateral  tract  tu  a  nudeas 
of  gray  matt<*r  at  the  lower  part  of  the  floor  of  the  fourth  ventricle,  al>ovc  the  nucleus 
of  the  vagus  and  below  that  of  the  auditory  nerve.  From  its  superficial  orFgin  it 
ptk^ses  outwanl  across  the  flocculus,  and  leaves  the  skull  at  the  central  part  of  the 
jugidar  foramea,  in  a  separate  sheath  of  the  dura  mater  and  arachnoid,  in  front  of 
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the  pneumogastric  and  Bpinal  accessory  nerves  (Fie.  415i  p.  ^2*1).  In  its  pftssage 
through  the  jugular  foramen  it  grooves  the  lower  border  of  the  petrous  portion  of 
the  temporal  hone,  and  at  its  exit  from  tJie  skull  pa^ee  forward  heiween  the  jug- 
ular vein  and   internal  carotid 

artery,  and   descends    in    front  Ho.  486. 

of  the  latter  vessel  and  beneath 
the  styhiid  pr'X'e:*s  find  the  mus- 
cles connected  with  it  to  the 
lovfer  border  of  the  Stylo-pha- 
rjngeus.  The  nerve  now  curves 
inward,  forming  an  arch  on  the 
side  of  the  neck,  and  lying  upon 
tlie  8tyIo-plinryngc*us  and  Mid- 
dle couBtrictor  of  the  pharynx, 
above  the  8U|)erior  laryngeal 
nerve.  It  then  passes  beneatli 
the  Hyo-glossns.  and  is  finally 
distribute*!  to  the  mucous  mem- 
brane of  tlie  faucet*  and  biu^e  of 
the  tongue,  the  mucous  glands 
of  the  moutli  and  tonsil. 

In  passing  through  the  jug- 
ular foramen  the  nerve  presents, 
in  succeseion.  twoganglifoiin  en- 
largements. The  supericr,  the 
smaller,  is  calle<l  the  juyular 
ganglion ;  the  inferior  and 
larger,  the  petrov9  ganglion  or 
the  (/(tnglion  of  Andcrach. 

Th  e  superior  or  jugrular 
gangrlion  is  si  t  ua ted  in  the 
upper  pari  of  the  groove  in 
whidi  the  nerve  is  lodged  dur- 
ing its  ])assage  thiough  the 
jugular  foramen.  It  is  of 
very  small  size,  and  involves 
only  the  outer  side  of  the  trunk 
of  the  nerve,  a  small  fa.-*ciculu3 
passing  beyond  it  which  is  not 
connected  directly  with  it. 

The  inferior  or  petrous 
gsjiglion  is  Hitunted  in  a  de- 
pression in  the  lower  border  of 
the  petnms  p(»rtion  of  the  tem- 
poral bone :  it  is  larger  than  the 
former,  and  involves  the  whole 
of  the  fibres  of  the  nerve. 
From  this  ganglion  arise  those 
filaments  which  connect  theglos- 
8o-pharyugeal  with  other  nerves 
at  the  base  of  the  skull. 

/6»  hnin*'Iifii  of  communica- 
tion are  with  the  pneumogastric 
and  sympathetic. 

The  branches  to  the  pneumogastric  are  two  filaments — one  to  its  auricular 
branch,  and  one  to  the  upper  ganglion  of  the  pneumogastric. 

The  branch  to  the  sympathetic  is  connected  with  the  superior  cervical  ganglion. 

47 
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There  is  also  a  branch  of  communication  with  the  facial  which  perforates  the 
pfistorior  belly  of  the  Digastric.  It  arises  from  the  trunk  of  the  tierve  l>elow  the 
perrons  ganglion,  and  joins  the  faeial  just  after  its  exit  from  the  8tvl(>-nw»stoi<l 
foninien. 

The  branches  of  the  glosso-pharvnge^il  nerve  are  the  tympanic,  carotid,  pharyn- 
gejtl.  muscular,  tonsillar,  and  lingual. 

The  tympanio  branch  {JncohaonH  nerty)  arises  from  the  petrous  ganglion,  and 
enters  a  small  bony  canal  in  the  lower  surface  of  the  peti-ous  portion  of  the  temporal 
bone*  the  lower  opening  of  which  is  situated  on  the  bony  ridge  which  sqmrates  the 
carotid  canal  from  the  jugular  fossa.  Jacobson's  nerve  ascends  to  the  tymjmnum. 
enters  that  cavity  bv  an  aperture  iu  its  tioor  close  to  the  inner  wall,  and  divides  into 
branches  which  are  contained  in  groovow  upon  the  surface  of  the  promontory*  form- 
ing the  tympanic  plexus. 

Itg  hratu'hes  of  dUtrihution  are — one  to  the  fenestra  rotund:i,  one  to  the  fenestra 
ovalis.  and  one  to  the  lining  membrane  of  the  Eustachian  tube  and  tympanum. 

Itn  branchot  of  communication  are  three,  and  occupy  separate  grooves  on  the 
surface  of  the  promontory.  One  of  these  arches  forward  and  downward  to  the 
carotid  canal  to  join  the  carotid  plexus.  A  second  runs  fonvard  and  upward  to 
join  the  greater  superficial  petrosal  nerve  as  it  lies  in  the  hiatus  Fallopii.  The 
third  branch  runs  upward  through  the  substance  of  the  petrous  iK>rtion  of  the  tetn- 
poral  bone.  In  it^  couthc  it  pitsse-*  by  the  gjinglionic  enlargement  of  the  facia! 
nerve,  and,  receiving  a  connecting  filament  from  it.  bt»comes  the  lei*Mer  RUfjeriicial 
IK'trosal  nerve.  This  nerve  enters  the  skull  through  a  small  ajferture  situated  exter- 
nal to  the  hiatus  Fallopii  on  the  anterior  surface  of  the  petrous  bone,  courses  for- 
ward across  the  base  of  the  skull,  and  emerges  through  a  foramen  in  the  middle 
fossa  (sometimes  the  foramen  ovale)  wnd  joins  the  otic  ganglion. 

The  carotid  branches  dencend  along  the  trunk  of  the  internal  carotid  artery 
aw  far  iis  its  ]>t»int  of  bifurcation,  cumiuunicating  with  the  pharyngeal  bnuich  of  the 
pneumogastric  jind  w^ith  the  brunches  of  the  sympathetic. 

The  pharyngeal  branches  are  three  or  four  filaments  which  unite  opposite  the 
Middle  corLslrietor  of  the  pharynx  with  the  pharyngeal  branehc-s  of  the  pneumoga^- 
tric,  the  external  laryngeal,  and  sympathetic  nerves  to  form  the  pharyngeal  plexus. 
brandies  from  which  perforate  the  muscular  coat  of  the  phar\'ux  to  sujiply  the  mus- 
cles and  nmcous  membrane. 

The  muscular  branches  are  distributcfl  to  the  Stylo-pharyngeua. 

The  tonsillar  branches  supply  the  tonsil,  fonning  a  plexus  (eircHlan's  tmiHtl- 
laris)  around  this  body,  from  which  branches  are  distributed  to  the  soft  palate  and 
fauces,  where  they  communicate  with  the  palatine  nerves. 

The  lingual  htanchent  are  two  in  number;  one  supplies  the  circumvallate  papilhc 
and  tlie  mucous  menibnine  covering  the  surface  of  the  base  <tf  the  tongue:  the  other 
perforates  it^  substJince  and  supplies  the  mucous  membrane  and  papillm  of  the  side 
of  the  organ. 

Tenth  Pair  (Fig.  495.  and  Fig.  520.  p.  787). 

The  tenth  or  Pneiimogastrio  Nerve  (nennui  vagu^  or  par  vnqiirn)  has  a  more 
extensive  distribution  than  any  of  the  other  I'nmial  nerves,  piuising  through  the  neck 
and  thorax  to  the  upper  part  of  the  abdomen.  It  is  composed  of  both  motor  and 
.sensory  filaments.  It  sujjplies  the  orgjins  of  voice  and  respii-ation  with  motor  and 
sensory  fibres,  and  the  pharynx,  oesophagus,  stomach,  ami  heart  with  motor  influ- 
ence. Its  iuperfirial  origin  is  by  eight  or  ten  filaments  from  the  groove  between 
the  restiform  and  the  olivary  body  below  the  glosso-pharyngeal :  its  detp  orifrit* 
may  be  traced  deeply  through  the  fasciculi  of  the  medulla  to  tenninato  in  a  gniv 
nucleus  near  the  lower  part  of  the  floor  of  the  fourth  ventricle.  The  filaments 
hecDine  unite*]  and  fonn  a  fiat  cord,  which  passes  outward  across  the  flocculus  to  the 
jugular  foramen,  through  which  it  emerges  from  the  cranium.  In  passing  through 
this  ojjening  the  pueumogastric  accompanies  the  spinal  accessory,  being  contained  in 
the  same  sheath  of  dura  mater  with  it.  a  membranous  septum  separating  it  from  the 


1 

I 

I 
I 

I 

I 

ing  filument  from  thu  8uj>«rior  cervical  miuglluu.  fl 

The  Ganglion  of  the  Trunk  (inferior)  is  a  plexiform  cord,  cyliiiilrical  in  form,  of  a   H 

reddish  color,  and  ahout  an  inch  in  length;  it  involves  the  whole  of  the  iihres^  of    H 

the  nt'^v(^  and  pussiuf;  over  it  is  the  accessory  portion  of  the  sjiiual  accesisory  nerve, 

which  hlends  with  the  pneumopa,stric  below  the  ganglion,  and  i-s  then  principally 

continucii  into  its  pharyngeal  and  superior  laryn^eul   hninehes. 

i-iyiint^rtinff    branrhi'tt. — This  ganglion   is  ct»niK*ctctJ  with   the  hypogloBsal,  the 

superior  cervical  ;j;anglion  of  the  sympathetic,  and  the  loop  between  the  first  and 

second  cervical  nerves. 

The  branches  of  the  pneuvioga^tric  are — 

Id  the  jugular  fossa Anricnhir. 

t  Pharyngeal. 

In  the  ncHik  -'    ^"P^^'^'i^''  laO"^^'"^- 

liecurrent  hirA-njieal. 

Corvicjjl  cardiac. 

Thoracic  canliiic. 
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plofl.«*o-pharyngeal,  which  lies  in  front  (Fig.  41.*),  p.  *>22).  The  nerve  in  thi8  i^ltiUi- 
tion  presents  a  well-marked  gjinglionic  enlargement,  which  \^  *:x\\\i; A  ganglion  jugu- 
iart\  or  the  ganglion  of  the  root  of  the  pneuntogastrir:  to  it  the  accessory  part  of 
the  spinal  accessory  nerve  is  connected.  After  the  exit  of  the  nerve  from  the 
jugular  foramen  a  second  gongliform  swelling  is  formed  upon  it,  called  the  ganglion 
inferinii  or  the  ganglion  of  the  trunk  of  the  nerve  ;  below  which  it  is  again  joined 
by  filaments  from  the  accessory  nerve.  The  nerve  piunses  vertically  down  the  neck 
within  the  sheath  of  the  carotid  vessels  lying  between  the  internal  carotid  artery  and 
internal  jugidar  vein  as  far  as  the  thyroid  cartilage,  and  then  between  tl»e  same  vein 
and  the  common  carotid  to  the  root  of  the  neck.  Here  the  coarse  of  the  nerve 
becomes  different  on  the  two  sides  of  the  body- 
On  the  right  aide  the  nerve  pa.sscs  across  tlie  subclavian  arter}',  between  it  and 
the  subclavian  vein,  and  descends  by  the  side  of  the  trachea  to  the  back  part  of  the 
root  of  the  lung,  where  it  spreads  out  in  a  plexiform  network  ( posterior  puhnonary)s 
from  tlie  lower  part  of  which  two  coi-da  descend  upon  the  <esophagus,  on  which  they 
divide,  fonning,  with  branches  from  the  opposite  nerve,  the  tesophageal  plexus  (yj/^j-w^ 
guilt);  below,  these  branches  are  collected  into  a  single  corfL  which  runs  along  the 
back  part  of  the  wsophagus,  enters  the  abdomen,  and  is  distributed  to  the  posterior 
eui-face  of  the  stomach,  joining  the  left  side  of  the  solar  plexus,  and  sending  filaments 
to  the  splenic  plexus  and  a  considerable  branch  to  the  coeliac  plexus. 

On  the  lift  side,  the  pneumogastric  nerve  enters  the  chest  l>ctween  the  left  carotid 
and  subclavian  arteries,  Indiind  the  left  innominate  vein.  It  crosse-s  the  arch  of  the 
aorta,  and  descends  behind  the  root  of  the  left  hing  and  along  the  anterior  surface 
of  the  cesophagus  to  the  stomach,  distributing  branches  over  its  ^interior  surface, 
80me  extending  over  the  great  cul-de-sac,  and  others  along  the  lesser  curvature. 
Filaments  from  these  branches  enter  the  gastro-hepatic  omentum  and  join  the  left 
hepatic  plexus. 

The  iranglion  of  the  Root  is  of  a  grayish  color,  circular  in  form,  about  two  lines 
in  diameter,  and  resembles  the  ganglion  on  the  large  root  of  the  fifth  nerve. 

Otmneetiitg  branrhe^, — To  tliis  ganglion  the  accessory  portion  of  the  spinal 
accessory  nerve  is  connected  by  several  delicate  filaments;  it  also  has  a  communi- 
cating twig  with  the  petrous  ganglion  of  the  glosso-phuryngeid,  with  thf  facial  nerve 
by  means  of  it8  auricular  branch,  and  with  the  synjpathetic  by  means  of  an  usceud 


f     ^,     ^1  Antenor  pulmonary. 

In  the  thorax i^    *    -  i 

Posterior  pulmonary. 

(^  oesophageal. 

In  the  abdomen Gastric. 

The  auricular  branch  (Arnold's)  arises  from  the  ganglion  of  the  root,  and  is 
joined  sf>on  after  its  origin  by  a  filament  from  the  petrous  ganglion  of  the  glosso- 
pharyngeal ;  it  pa^es  outward  behind  the  jugular  vein  aud  enters  a  small  canal  on 
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tbe  outer  wall  of  the  jugular  fossa.  Traversing  the  substance  of  the  temporal 
bone,  it  crosses  the  uquHMluotus  Fullopii  about  two  lines  above  its  termination  at 
the  stylo-iuaatoid  foramen ;  here  it  gives  off  an  ascending  branch  which  join:*  the 
facial,  and  a  descending  branch  which  c<unraunicates  with  the  posterior  auricular 
branch  of  the  same  nerve:  the  continuation  of  the  nerve  reaches  the  surface  by 
passing  through  the  auricular  fissure  between  tho  mastoid  process  and  the  external 
auditory  meatus,  supplies  the  integument  at  the  back  part  of  the  pinna,  and  com- 
municates with  the  Itranches  of  the  auricularis  magnus. 

The  pharyngeal  branch,  the  printi|Mil  motor  nerve  of  the  pharynx,  arisen  from 
the  upper  part  of  the  inferior  ganglion  of  the  pneumogaairic,  receiving  a  filament 
from  the  acce,ssory  portion  of  the  s]tiniil  afcessorv ;  it  pfisses  across  the  internal 
carotid  artery  (in  front  or  l)ehind)  to  the  uj)per  border  of  the  Middle  constrictor, 
where  it  divides  intt)  numerous  filamcnt.s  which  conniiunicate  -with  those  from  the 
glosso-pharyngcal,  superior  laryngeal  (its  external  bnmch),  and  symjKithetic  to  form 
the  pharyngeal  plexus,  from  which  branches  are  distributed  to  the  muscles  and 
mucous  membrane  of  the  pliarynx.  As  this  nerve  crosses  the  intenml  carotid 
some  filaments  are  di-stributt^f  together  with  those  from  the  glosso-pharyngeal,  upon 
the  wall  of  this  vessel. 

The  superior  laryngreal  is  the  nerve  of  sensation  to  the  larynx.  It  is  larger 
than  the  prccciling,  and  arises  from  the  middle  oi'  the  inferior  ganglioii  of  the  pneu- 
moga^tric.  In  its  coui*se  it  receives  a  bmnch  from  the  accessory  portion  of  the 
spinal  accessory  nerve.  It  descends  by  the  side  of  the  pharynx  behind  the  inter- 
nal carotid,  where  it  divides  into  two  branches,  the  external  and  internal  lar}*ngeal. 

The  external  lariftup'nl  branch,  tho  smaller,  descends  by  the  side  of  the  larynx, 
beneath  tlic  Sterno-thynud,  to  supply  the  Crico-thyroid  muscle.  It  gives  bninche« 
CO  the  pharyngeal  j)lexus  ami  the  Inferior  constrictor,  and  communicates  with  the 
superior  cardiac  nerve  behind  tbe  common  carotid. 

The  intr.rnal  lariftujcal  branch  descends  to  the  0|>ening  in  the  thyro-hvoid  mem- 
brane, through  which  it  passes  with  the  superior  laryngeal  artery,  and  is  distributed 
to  the  mucous  meuihraneof  the  larynx.  A  small  bninch  enters  ihe  Arytenoid  muH- 
cle,  and  another  communicates  with  the  recurrent  laryngeal  nerve. 

Tlie  branches  to  tlie  mucous  membrane  are  di.stribuled,  .Home  in  front  to  the 
epiglottis,  the  ba:w  of  the  tongue,  and  the  epigloTtidcan  glands;  while  others  pass 
backward,  in  the  aryteno-cpiglottidean  fold,  to  supply  tbe  mucous  memltranc  snr- 
rounding  tlie  superior  orifice  of  the  larynx,  as  well  aw  the  membrane  which  lines 
the  cavity  of  the  larynx  as  low  down  as  the  vocal  chord. 

The  filament  to  the  Arytenoid  muscle  is  distribnted  partly  to  it  and  partly  to  the 
mucous  liniuji  of  tbe  larvnx. 

'ihe  filament  which  joins  with  the  recurrent  laryngeal  desoond.s  beneath  the 
uiucouij  membrane  on  the  inner  surface  of  the  lateral  part  of  the  thyroid  cartilage, 
where  the  two  nerves  become  united. 

The  inferior  nr  recurrent  laryngeal  [Fig.  364,  p.  503],  so  called  from  its  re- 
flectcfl  course,  i.s  the  motor  nerve  of  the  larynx.  It  arises  on  the  right  side  in  front 
of  the  subclavian  artery,  winds  from  before  backward  round  that  ves.sel,  and  ascends 
obliquely  to  the  side  of  the  trachea  hehii»d  the  common  carotid  and  inferior  thvroid 
arteries.  On  the  left  side  it  arises  in  front  of  the  arch  of  the  aorta,  and  winds  from 
before  backward  round  the  aorta  at  the  point  where  the  obliterated  remains  of  the 
ductus  arteriosus  are  connectetl  with  it,  and  then  ascend.s  to  the  side  of  the  tnichea. 
The  nerves  on  both  sides  ascend  in  the  groove  between  the  trachea  and  cesophagns, 
and,  passing  under  the  lower  border  of  the  Inferior  constrictor  muscle,  enter  the 
larynx  behind  the  articulation  of  the  inferior  cornu  of  the  thyroid  cartilage  with  the 
cricoid,  being  distributed  to  all  the  muscles  of  the  larynx  excepting  the  Orico-lhy- 
roid,  and  joining  with  the  superior  laryngeal. 

The  recurrent  laryngeal  as  it  winds  round  the  subclavian  artery  and  aorta  givee 
off  several  cardiac  filaments,  which  unite  with  the  cardiac  branches  from  the  pneu- 
mogasiric  and  sympathetic.  As  it  ascends  in  the  neck  it  gives  off  cesophageal 
branches^  more  nuu)erouB  on  the  left  than  on  the  right  side,  which  supply  the 
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mucous  membrane  and  muscular  coat  of  the  oesophagus ;  tracheal  branches  to  the 
inucons  membrane  and  muscuhir  fibres  of  the  trachea;  and  ^ome  pharyngeal  fila- 
nionU  to  the  Inferior  constrictor  of  the  phnrvnx. 

I'he  cervical  cardiac  branches,  two  or  three  in  number^  arise  from  the  pneu- 
mojrastric  at  the  upper  and  h>wer  part  of  the  neck. 

The  Hupcn'or  bi-auelies  are  pmall,  anrl  communicate  with  the  cardiac  branches  of 
t    »  sympathetic  and  witli  the  great  cardiac  |)lexn8. 

The  inferiir  branches,  one  on  each  side,  arise  at  the  lower  part  uf  the  neck  just 
abr  e  the  first  rib.  On  the  right  side  this  branch  passes  in  front  or  by  the  side  of 
the  'teria  innominata,  and  communicates  with  one  of  the  cardiac  nerves  proccedin^r 
to  the  ileep  cardiac  plexus.  On  tlie  left  side  it  passes  in  front  of  the  arch  of  the 
aorta  anti  joins  the  superficial   cardiac  plexus. 

The  thoracic  cardiac  branchee,  on  the  right  &ide,  arise  from  the  trunk  of  the 
pneumogastric  as  it  lies  by  the  side  of  the  trachea,  and  from  its  recurrent  laryngeal 
branch,  but  on  the  left  side  from  the  recurrent  nerve  only ;  passing  inward,  tiiey 
tenninate  in  the  deep  cardiac  plexus. 

The  anterior  ptilmonary  brancbeB,  two  or  three  in  number  and  of  small  size, 
are  distributed  on  the  anterior  aspect  of  the  root  of  tlic  liiii^s.  They  join  with 
fikiiiunis  from   the  syriipathetic  anil  form  the  anterior  pulmonary'  plexus. 

The  posterior  pxilmonary  branches,  more  numerous  and  larger  than  the  ante- 
rior, are  distril)utcd  on  the  p<»steri4)r  aspect  of  the  root  of  the  lung:  they  are  joined 
by  filametits  from  the  third  and  fourth  thoracic  ganglia  of  the  symjMithetic.  and  form 
the  posterior  pulmonary  plexus.  Branches  from  both  plexuses  acc(»mpany  the  rami- 
fications fif  the  air-tubes  through  the  substance  of  the  lungs. 

The  GBBophag'eal  branches  are  given  ofi^  from  the  pneuraogastric  both  above 
and  below  the  pulmonary  branches.  The  lower  are  more  numerous  and  larger  than 
the  upper.  They  form,  together  with  branches  from  the  opposite  nerve,  the  cfHop^i- 
ag*nl  plrrus  or  plexus  <jxihp. 

The  er^strio  branches  are  the  terminal  filaments  of  the  pneumogjistric  nerve. 
The  nerve  on  the  right  side  is  distributed  to  the  posterior  surface  of  the  stomach, 
and  joins  the  left  side  of  the  ca'Iiac  plexus  and  the  >()lenic  plexus.  The  nerve  on 
the  left  side  is  distributed  over  the  anterior  .surface  of  the  stomach,' some  filaments 
passing  aci*oss  the  great  cul-de-sac,  and  otliers  along  the  lesser  curvature.  They 
unite  with  branches  of  the  right  nerve  and  with  the  sympathetic,  some  filaments 
passing  through  the  lesser  omentum  to  the  left  hepatic  plexus. 


Eleventh  Pair  (Fig  495). 

The  eleventh  or  Spinal  Accessory  Nerve  [i.  e.  nervus  spinalis  ad  pneu- 
mograstricum  acoessorius],  consists  of  two  parts — one  the  accessory  part  to  the 
vagus,  and   the  (tther   the  spinal   |K>rtion. 

Tlic  accessory  part,  the  sujallcr  of  the  two,  arises  by  four  or  five  delicate  fila- 
ments from  the  latenil  tract  <d*  the  cortl  below  the  ntots  of  the  vagus;  these  fila- 
ments may  he  traced  to  a  nucleus  of  gray  matter  at  the  back  of  the  medulla,  below 
the  origin  of  the  vagus.  It  joins,  in  the  jugular  foramen,  with  the  upper  ganglion 
of  the  vagus  by  one  or  two  filaments,  and  is  continued  into  the  vagus  below  the 
second  ganglion.  It  is  principally  distributed  to  the  pharyngeal  and  .superior 
laryngeal  bnincbes  of  the  vagus,  but  some  bninches  from  it  are  continued  into 
the  recurrent   laryniieal  nerve  and  probably  into  the  canliac  nerves  al.'^o. 

The  spinal  portion,  lirm  in  texture,  arises  by  several  fihinienls  fi-om  the  lateral 
tract  of  the  cord  as  low  dow^l  iis  the  sixth  cervical  nerve;  the  fibres  pierce  the  tract, 
and  are  connected  with  the  anterior  bom  of  the  gray  matter  of  the  cord.  This 
portion  of  the  nerve  ascends  between  the  ligamenttmi  denticulatun»  and  the  poste- 
rior routs  of  the  spitiul  nerves,  enters  the  skull  through  the  foramen  magnum,  and 
is  then  directed  outward  to  the  jugular  foramen,  through  which  it  passes,  lying  in 
tlie  same  sheath  as  the  pneumogiistric,  but  separated  from  it  by  a  fold  of  the  arach- 
noid, and  is  here  connected  with  the  accessory  portion.     At  it«  exit   frf>m  the  jug- 
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ular  fonimen  it  passes  backwuni.  uitlui-  in  front  of  or  behind  the  internal  jugular 
vein,  and  descends  obliquely  befiind  the  Digastrir  and  Stylo-liyoid  nmscles  to  tbe 
upper  part  of  the  Sterru)-niastoid.  It  piert-es  that  nmscle  and  passes  ol»]i(|uely 
acro!j«  the  occipital  triangle,  to  ternnnate  in  the  deep  surfiR-e  of  tbe  TrapeziuH. 
This  nerve  gives  sevenil  branches  to  the  Sterno-mastoid  durinn;  its  ]»!i.ssngt'  through 
it,  and  joins  in  its  substance  with  branches  from  the  second  cervical  which  supply 
the  muscle.  Beneath  the  Trapezius  it  joins  with  the  third  and  fourth  cervical 
norves  to  fonn  a  sort  of  plexus  from  which  tibrcs  are  distributed  to  the  muscle,  and 
in  the  occipital  triangle  between  the  two  muscles  it  joins  with  the  s<t^oud  and  third 
cervical  nerves  and  assists  in  the  fonnatinnof  the  cervical  plexus.  [It  is  accessible 
for  operation  by  incision  at  either  the  anterior  or  posterior  border  of  the  Stera<»- 
oleido-raai^toid  muscle  at  it8  upper  portion.] 

Twelfth  Pair  (Fig.  406). 

The  twelfth  «)r  Hypogrlossal  Nerve  is  the  motor  nerve  of  the  ton^ie.     It 
arises  by  several  filaments,  from  ten  to  fifteen  in  number,  from  the  groove  lietveen 

Fio.  4»6. 


HypogloMwl  Nenre,  Cervical  Plextis.  aud  tbeir  Brancbeft. 


the  prraniidal  and  olivary  bodies^  iu  a  continuous  liuc  with  the  anterior  rootA  of  the 
spinal   nerves.     The  dfi'p  ortyin  of  tlie  nerve  can  be  traced  throujjh  th*- 
body  to  a  special  uucleits  at   the  lowi-st  pc»int  of  the  fourtii  ventricle,  eh-  -• 

decussation  of.  the  pyramids.     The  filaments  of  this  nerve  .are  collected  inio  two 
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bundles,  whicli  perforate  the  dura  mater  separately,  opposite  the  anterior  condyloid 
foramen,  and  unite  to;zether  after  their  passage  through  it.  In  those  cases  in  which 
the  anterior  condyloid  foramen  in  the  occipital  hone  is  double,  these  two  portions*  of 
the  nerve  are  separated  hy  the  small  piece  of  hone  which  divides  the  foraincn.  1'hc 
nerve  de^tcends  almost  vertically  to  a  point  corresponding  with  the  angle  of  the  jaw. 
It  is  at  first  deeply  seated  beneath  the  internal  carotid  artery  and  internal  jugnhir 
vein,  and  intimately  connected  with  the  pneumogastric  nerve ;  it  then  passes  for- 
ward between  the  vein  and  artery,  and  lower  down  in  the  neck  becomes  Hiiperficial 
below  the  Digastric  muscle.  The  nerve  then  loops  round  the  occipital  artery,  and 
crosses  the  external  carotid  below  the  tendon  of  the  Digastric  muscle.  It  pusses 
beneath  the  Mylo-hyoid  muscle,  lying  between  it  and  the  Jlyo-glossus,  and  conitnu- 
nicates  at  the  anterior  border  of  the  latter  muscle  with  the  gustatory  nerve;  it  is 
then  continued  forward  in  the  fibres  of  tlio  Genio-hyo-glossus  muscle  as  far  as  the 
tip  of  the  tongue,  distributing  branches  to  its  substance. 
Branches  of  this  nerve  communicate  with  the 


Pneumogastric. 
Sympathetic. 


First  and  second  cervical  nerves. 
Gustatory. 


The  communication  with  the  pneuraogastric  takes  place  close  to  the  exit  of  the 
nerve  from  the  skulK  numerous  filaments  passing  between  the  hypoglossal  and 
lower  ganglion  of  the  pneumogastric ;  sonieliraes  the  two  nerves  are  united  so  as 
to  form  one  mass. 

The  communication  with  the  sympathetic  takes  place  opposite  the  atlas  by 
branches  derived  from  the  superior  cervical  ganglion,  and  in  the  wiuie  situation 
the  nerve  is  joined  by  a  filament  derived  from  the  loop  connecting  the  first  two 
cervical  nerves. 

1'he  communication  with  the  giistatory  takes  place  near  the  anterior  border  of 
the  Hyo-glossus  muscle  by  numerous  filaments  which  ascend  upon  it. 

The  branches  of  distribution  are  the 


Descendens  noni. 
Muscular. 


Thyro-hyoid. 

Meningeal. 


i  [«'.  e,  de9cendw(f  branch  of  the  ninth  nerve — a  relic  of 

'    Willis]    i! 


The  descendens  noni 
the  older  enumeration  of  Willis]  is  a  long  slender  branch  which  quits  the  hypo- 
glossal where  it  turns  round  the  occipital  artery.  It  descends  obliquely  across  the 
sheath  of  the  carotid  vessels,  and  joins  the  communicating  branches  from  the  second 
and  third  cervical  nerves  just  below  the  middle  of  the  neck  to  fonn  a  loop.  From 
the  convexity  of  this  loop  branches  pass  foi*ward  to  supply  the  Sterno-hyoid,  Sterno- 
thyroid, and  both  bellies  of  the  Omo-byoid.  According  to  Arnold,  another  filament 
descends  in  front  of  the  vessels  into  the  chest  and  joins  the  cardiac  and  phrenic 
nerves.  The  descendens  noni  is  occasionally  contained  in  the  sheath  of  the  carotid 
vessels,  being  sometimes  placed  over  and  sometimes  beneath  the  internal  jugular 
vein. 

The  thyro-hyoid  is  a  small  branch  arising  from  the  hypoglossal  near  the  pos- 
terior border  of  the  Ilyo-glossus;  it  passes  obliquely  across  the  great  comu  of  the 
hyoid  bone  and  siipplies  the  Thyro-hyoid  muscle. 

The  muscular  branches  are  distributed  to  the  Stylo-glossus,  Hyo-glossua, 
Gcnio-hyoid,  and  Genio-hyo-glossus  mus<*lcs.  At  the  under  surface  of  the  tongue 
numerous  slender  hninches  pass  upward  into  the  substance  of  the  organ. 

Meningeal  Branches. — As  the  hypoglossal  nerve  passes  through  the  anterior 
condyloid  foramen  it  gives  off,  according  to  Luschka,  scventl  filaments  to  the  dura 
mater  in  the  posterior  fossa  of  the  base  of  the  skull. 


The  Spinal  Nerves, 
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THE  Spinal  Nerves[']  are  so  called  because  tliey  tiike  tbeir  origin  from  tUe 
spiual  curd  and  are  transmitted  through  the  intervertebral  tbraniiiia  on 
either  side  of  the  spinal  column.  There  are  thirty-one  pairs  of  spinal  nerves, 
which  are  arranged  into  the  fallowing  groups,  corresponding  to  the  region  of  the 
spine  through  which  they  pass  : 

Cervical  ..... 

Dorsal 

Lumbar 

Sacral  

Coccygpiii  .....  1  pair. 

It  will  be  observed  that  each  group  of  nerves  c-orresponds  in  number  with  the 
vertebrae  in  that  region,  e.xcept  the  cervical  and  coccygeal. 

Each  spinal  nerve  arises  by  two  rooti*,  an  anterior  or  motor  root,  and  a  jjosterior 
or  sensory  root. 

Roots  of  the  Spinal  Nerves. 

The  anterior  roots  arise  somewhat  irregularly  from  a  linear  series  of  depres- 
sions on  the  antoro-lateral  column  of  the  spinal  cord,  gradually  approaching  toward 
the  anterior  median  fissure  an  they  descend. 

The  fibres  of  the  anterior  roots,  according  to  the  rcj^earches  of  Dr.  Lockhart 
Clarke,  are  attache<l  to  the  anterior  part  of  the  an tero- lateral  column,  and,  after 
penetrating  horizontally  through  the  longitudinal  fibres  of  this  tract,  enter  the  gray 
sulmtance,  where  their  fibrils  cross  ejurh  other  and  <iiverge  in  all  directions  like  the 
expanded  hairs  of  a  brush,  some  of  them  running  more  or  less  longitudinallv 
upward  and  downward,  and  othera  decussating  with  those  of  rhr  <tpposite  side 
through  the  anterior  L-omraissure  in  front  of  the  centnd  canal.  Kolliker  state* 
that  many  fibres  of  the  iinterior  root  enter  the  lateral  column  of  the  same  side, 
where,  tuniing  upward^  they  pursue  their  course  as  longitudinal  fibres.  In  other 
res])ects  the  description  of  the  origin  of  the  anterior  roots  by  these  observers  is 
very  similar. 

The  posterior  roots  are  all  attached  to  the  cord  at  the  posiero-latemi  fissure. 
They  enter  the  gray  substance  of  the  posterior  cornu,  either  directly  through  the 
substiiniia  gelatinosa,  or  indirectly  by  first  pjissing  through  the  white  matter  of  the 
posterior  column  and  wimling  round  in  front  of  the  caput  eoruu.  Those  which 
enter  the  gray  matter  at  once  for  the  most  pnrt  turn  upward  and  downward,  and 
become  continuous  with  the  fine  nerve-plexus  in  the  central  portion  of  the  gray 
matter:  some  few  fibres  pass  transversely  through  the  posterior  commissure  to  the 
opposite  side,  and  others  into  the  anterior  cornu  of  the  same  siflo.  Tho.'^e  fibres 
wliich  enter  llie  gray  matter  in  front  of  the  caput  eornu  reach  the  posterior  vesic- 
ular column  iu\d  blend  with  it.  n  few  fibres  passing  through  it  to  become  longi- 
tudinal in  the  posterior  column  of  the  cord. 

The  posterior  roofi*  of  the  nerves  are  larger,  but  the  individual  filaments  are 
finer  and  more  delicate,  than  those  of  the  anterior.  As  their  component  fibrils  pa-ss 
outward  toward  the  aperture  in  the  dura  mater  they  coalesce  into  two  bundles^ 

[*  Sinoe  the  «eofion  nn  the  IlislolojfT  of  ibe  Norven  was  printed  I  have  received  the  second  c<H- 
lion  of  lUe  Bradahaw  Lfctvrr  ff^T  1883.  by  Mr.  John  Mnnthall.  In  the  original  teciiire  lie  prediried 
lhn(  l>e«ides  the  vawvmotor  (srnijinthetiri  nerve?*  diolnhnted  to  the  IthvMl-vesfielB  of  ihe  nerves*  there 
Wf»ul<l  l»e  tonnil  **ens«irv  hoii  «»nY*ruHi  In  tlie  Actonrl  piliiimi  tlij^  prtiiirtion  ih  verified,  and  he  vive» 
iwveral  uxoellvnt  drawings  by  Pruf.  Victor  Uurslcy  deiuontitruting  their  esiutencc] 
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receive  a  tubular  nheatli  from  that  membrane,  and  enter  the  ganglion  which  ia 
developed  ujK>n  each  root. 

The  posterior  root  of  the  first  cervical  nerve  forms  an  exception  to  these  charac- 
ters. It  is  smaller  than  the  anterior,  has  frequently  no  ganglion  developed  upon  it, 
and  when  the  ganglion  exists  it  is  often  situate<l  within  the  dura  nmter. 

The  nnten'or  ruut»  are  the  smaller  of  the  two,  devoid  of  any  ganglionic  enlarge- 
ment, and  their  com(K>nent  fibrils  are  collected  into  two  bundles  near  the  interver- 
tebral foramina. 

Ganglia  op  the  Spinal  Nerves, 

A  ganfirlion  is  developed  upon  the  posterior  root  of  each  of  the  spinal  nerves. 
These  ganglia  are  of  an  oval  form  antl  of  a  reddish  color ;  they  bear  a  pi*o[K>rtion 
in  size  to  the  nerves  upon  which  they  are  fonued,  and  are  placed  in  the  interver- 
tebral foramina  e.xtemal  to  the  point  where  the  nerves  perforate  the  duni  mater. 
Each  ganglion  is  bifid  internally  where  it  is  joine<l  by  the  two  bundles  of  the  po.s- 
terior  root,  the  two  yiortions  being  united  into  a  single  mass  externally.  The  gan- 
glion upon  the  first  and  second  cervical  nerves  forms  nn  exception  to  these  charac- 
ters, being  placed  on  the  arches  of  the  vertebrte  over  which  the  nei'ves  pa&s.  The 
ganglia  ulso  of  the  sacral  nerves  are  placed  within  the  spinal  canal,  and  that  on  the 
coccygeal  nerve  also  in  the  canal  about  the  middle  of  its  posterior  root. 

[Divisions  of  the  Spinal  Nerves.] 

Immediately  beyond  the  ganglion  the  two  roots  coalesce,  their  fibres  intermingle, 
and  the  trunk  thus  formed  parses  out  of  the  intervertebral  foramen,  antl  divides 
into  an  anterior  division^  for  the  supply  of  the  anterior  part  of  the  body,  and  a 
posterior  division  for  the  posterior  part,  each  containing  fibres  from  both  roots. 

Anterior  Divisions  of  the  Spinal  Nerves, 

The  anterior  divisions  of  the  spinal  nerves  supply  the  parts  of  the  body  in 
front  of  the  spine,  including  the  limbs.  They  are  for  the  most  jmrt  larger  than  the 
posterior  divisions,  this  increase  of  size  being  proportione<l  to  the  larger  extent  of 
structures  they  are  required  to  supply.  Each  division  is  connected  by  slender  fila- 
ments with  the  sympathetic.  In  the  dorsal  region  the  iinterior  divisions  of  the 
spinal  nerves  are  completely  separate  from  each  other  and  arc  uniform  in  their 
distribution,  but  in  the  cervical,  huubar.  and  sacral  regions  they  form  iittricate 
plexuses  previous  to  their  distribution. 

Posterior  Divisions  of  the  Spinal  Nerves. 

The  posterior  divisions  of  the  spinal  nerves  are  generally  smaller  than  the 
anterior;  they  arise  from  the  trunk  resulting  from  the  union  of  the  roots  in  the 
intervertebral  foramina,  and.  passing  backward,  divide  into  external  and  internal 
branches,  which  are  distributed  to  the  muscles  and  integument  behind  the  spine. 
The  first  cervical  and  lower  sacral  nerves  are  exceptionjs  to  these  characters. 


[Points  of  Origin  and  Emergence  of  the  Spinal  Nerves. 

The  roots  of  the  spinal  nerve-s,  as  soon  as  they  leave  the  spinal  cord,  run 
obliquely  downward  to  the  intervertebral  foramina,  through  which  they  pass. 
The  obliquity  nf  their  course  increases  from  above  downward,  especially  in  the 
lower  nerves.  Hence  their  points  of  emergence  fnnu  the  spinal  cord  and  their 
points  of  emergence  from  the  spinal  column  are  not  at  the  same  level.  It  is  often 
important  to  know  the  relation  of  these  points  of  origin  from  the  spinal  cord,  and 

^  For  tlie  Hokti  of  clearneHi  I  have  ihnii^lit  it  belter  to  call  the  primary  bratii-lies  in(u  which  the 
compound  nerve  diTides,  "dirisions,"  instead  of  "bntnches."  as  in  the  former  editions. 
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[I'^o.  497. 

MOTOIt. 


St.  Mastoid. 
Trapezius. 

I  Dittphragni. 

\  Serraiiis. 
J*  Uhuuliier 

Arm. 


mus. 


Hand.  J 

(ulnar  lowest.) 


IntercoaUl 
Miwdes. 


Abdominal 
Muiiclea. 


Flexors,  hip. 


Eztentwrs,  knee. 


]  Mdxi 


cfore. 


Abdudonk 


hip. 


Extensors  {?) 
Klexom.  knee  (?) 
Mtimleft  of  leg 
niovinu;  fooL 
Perinciil     and     Anal 


>  Neck  and  i^lp. 

>  Nerk  uiul  fihoulder. 

Bhoulder. 

Arm. 

H&nd. 


Front  i.r  Thorax. 
\  Ensifuriu  artM. 


Abdomen 
(Umhilicitfl  loth). 


Bnltock,  upper 
part. 


1    Groin  and  Scrotum 
(front). 

outer  side. 


Thigh    i  front. 


inner  Bide. 
Let;  inner  Rtdo. 
I  Itiitiix-k,  lower 

[Hirt. 
I  Batk  of  Thigh. 
I  Leg  \  except 
and    >  inner 
1  Ff»ot  \  part. 
Perineum  toid 
Anus. 

Skin  from  Coocvx 
to  .\nus. 


ttxrutx. 


Scapular. 


KpigaHlric. 


Abdominal. 


Cremasiertc 
Gluteal 


Font~dtmu». 
Plantar. 


Plasma  and  Table  showtnf  the  Approxjisate  Rclatloii  of  the  BplntI  NcrvM  nf  the  Vartotu  Motor.  Sensory,  and 
Bcflox  FanolioD*  of  the  bpiual  Cord.    (i>oni  anfUomicai  and  paUtologicat  data.    Prom  Gowen.)] 

of  emergence  throiij^h  the  intervertebral  foramina  to  the  spiiiojis  processes  of  the 
vertebne.  Fig.  41*7  illttstrates  this,  as  well  as  the  motor,  sensory,  and  refle-t  fiino- 
tiona  of  the  various  .spinal  nerves.] 


CERVICAL    NERVES. 

The  roots  of  the  cervical  nerves  increase  in  size  from  the  first  to  the  fifth, 
and  then  remain  the  some  size  to  tlie  eighth.  The  posterior  rooLs  bear  a  propor- 
tion to  the  anterior  as  3  to  1,  which  is  much  greater  than  in  any  other  rejrion,  lite 
individual  filaments  being  also  much  larger  than  those  of  the  anterior  roots.      In 
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direction  tbe  n»ois  of  the  cervical  are  less  oblitjue  llian  iho.se  of  the  other  spinal 
nerves.  The  first  cervical  nerve  is  directetl  a  little  upward  and  outward ;  the 
second  is  horizontal ;  the  othort*  are  directed  obliquely  downward  and  outward,  the 
lowest  being  ihe  most  oblique,  and  consequently  longer  than  the  upper,  the  distance 
between  their  place  of  orif^in  and  their  point  of  exit  from  the  spinal  canal  never 
exceeding  the  depth  of  one  vertebrn?. 

The  trunk  of  the  first  cervu'al  ntnn'  {»i(hot:vipital)  leavoH  the  spinal  canal  between 
the  occipital  bone  and  the  posterior  arch  of  the  allays,  the  second,  between  the  jjoste- 
rior  arch  of  the  atlas  and  the  lamina  of  the  axis:  and  the  eighth  (the  last),  between 
the  last  cervical  and  first  dorsal  vertebne. 

Each  nerve  at  its  exit  from  the  intervertebral  foramen  divides  into  on  anterior 
and  a  posterior  division.  The  imterior  divisions  of  the  fotlr  upper  cervical  nerves 
form  the  cervical  plexus.  The  anterior  divisions  of  the  four  lower  cervical  nerves, 
together  with  the  first  dorsal,  form  the  brachial  plexus. 


Posterior  Divisions  of  the  Cervical.  Nerves  (Fig.  498). 

The  posterior  division  of  the  first  cervical  (ttufxnuupital)  nerve  diflVrs  from 
the  posterior  div!sion.s  of  the  other  cervical  nerves  in  not  dividing  into  an  external 
and  internal  bi-dnch.  It  is  larger  than  the  anterior,  and  escapes  from  the  spinal 
canal  between  the  occipital  bone  and  the  posterior  arch  of  the  atlas  lying  behind 
the  vertebnil  artery.  It  enters  the  suboccipital  triangle  formed  by  the  Rectus 
capitis  posticus  major,  the  Obliquus  superior,  aiitl  <.)l)liquufl  inferior,  and  snyiplies 
the  Recti  and  Obliqui  muscles  and  the  Complexus.  From  the  branch  which  sup- 
plies the  Inferior  obli<iue  a  filament  is  given  off  which  joins  the  second  cervical 
nerve.  This  nerve  also  occasionally  gives  off  a  cutaneous  filament*  which  accom- 
panies the  occipital  artery  and  communicates  with  the  occipitalis  major  and  minor 
nerves. 

The  posterior  division  of  the  second  cervical  nerve  is  three  or  four  times 
greater  than  the  anterior  branch,  and  the  largest  of  all  the  posterior  cervical  divis- 
ions. It  emerges  from  the  spinal  canal  between  the  posterior  arch  of  the  atla^  and 
lamina  of  the  axis,  below  tlie  Inferior  oblique.  It  supplies  this  muscle  and  receives 
a  communicating  filament  from  the  first  cervical.  It  then  divides  into  an  external 
and  :m  internal  branch. 

The  internal  bmnch,  called,  from  its  size  and  distribution,  the  occipitalis  major 
[Fig.  40i?,  p.  7*^4],  asceniis  obliquely  inward  between  the  <  Mdiquus  inlerinr  and  Com- 
plexus, and  pierces  the  latter  muscle  and  the  Trapezius  near  their  attachments  to  the 
cranium.  It  is  now  joined  by  a  filament  from  the  third  cervical  nerve,  and,  ascend- 
ing on  the  back  part  of  the  head  with  the  occipital  ai-tcry,  divides  into  two  branches, 
which  supply  the  integument  of  the  scalp  as  far  forwanl  as  the  vertex,  communicat- 
ing with  the  occipitalis  minor.  It  gives  off  an  auricular  branch  to  the  back  [mrt  of 
the  ear,  and  muscular  branches  to  the  ('omplexus.  The  vxternnl  branch  is  often 
joined  by  the  external  branch  of  the  posterior  division  of  the  third,  and  supplies 
the  Complexus,  Splcnius,  and  Trachelo-mastoid. 

The  posterior  division  of  the  third  cervical  is  smaller  than  the  preceding,  but 
larger  than  the  fourth  ;  it  differs  frnin  the  jmsterior  divisions  of  the  other  cervical 
nerves  in  its  supplying  an  additional  filament  to  the  integument  of  the  occiput. 
This  occipital  branch  arises  from  the  internal  or  cutaneous  branch  beneath  the 
Trapezius;  it  pierces  that  muscle,  and  supplies  the  skin  on  the  lower  and  back 
part  of  the  hea<i.  It  lies  to  the  inner  side  of  the  occipitalis  major,  with  which  it 
is  connected.  The  jiosterior  division  of  the  third  nerve,  like  the  others,  divides 
into  an  external  and  internal  bninch.  The  intervjtl  branch  passes  between  the 
Semispinalis  and  Complexus,  and.  piercing  the  Splenius  and  Trapezius,  supplies 
the  skin  over  the  latter  muscle:  the  *'Tternal  branch  joins  with  that  of  the  poste- 
rior division  of  the  second  to  supply  the  Splenius,  Complexus,  and  Trachelo- 
mastoid. 
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The  posterior  division  of  the  suboccipital  nerve  and  the  internal  branches  of  the 
posterior  divisions  of  the  second  nnd  third  cervical  nerves  are  occasionally  joined 
beneath  the  Coinplexus  hy  communicating  branches.  This  communication  is  describe*! 
by  Cruveilhier  as  the  posterior  cvmral  plej'u^. 

Tlie  pofiterior  divisioiis  of  the  fourth,  fifth,  sixth,  seventh,  and  eighth  cei^ 
vical  nerves  {Fig.  507,  p^  765)  pass  backward  and  divide  behind  tlie  posterior 
Intertransveree  muscles  into  exteraal  and  internal  branches.    The  extei^ial  branches 


Fio.  498. 


i 


^otlericir  nivlslonn  of  the  Upper  Cervical  Verre*. 

supply  the  muscles  iit  the  side  of  the  neck — via.  the  Cervicidis  ascendens,  Tmnsver- 
salir*  cnlli.  and  Tnichelo-uiJistoid.  The  internal  brandies,  the  larger,  are  distribute*! 
diflerently  in  the  njiper  and  lower  part  of  the  neck.  Those  derived  from  the  fourth 
and  Hfth  nerves  |>ass  between  the  Semispinalis  and  Complexus  musrjlcs,  and,  having 
reached  tlie  spinous  processes,  perforate  the  aponeurosis  of  the  Splenius  and  Trape- 
zius, und  are  continued  outward  to  the  integument  over  the  Trapezius,  whilst  tlmse 
derived  from  the  three  lowest  cervical  nerves  are  thesmallest«  and  are  placed  beneath 
the  Semispinulis,  which  they  supply,  and  then  pass  into  the  Intei'spiualid,  MultifiduA 
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Bpinse,  and  Complexus,  and  send  twigs  through  this  latter  ninscle  to  supply  the  integ- 
ument near  the  spinous  processes  (Hinschfeld).' 


Anterior  Divisions  of  the  Cervical  Nerves. 

The  anterior  division  of  the  first  or  suboccipital  nerve  is  of  Hmnll  nize.  It 
escapes  from  the  spinal  canal  through  a  groove  upon  the  ponterior  arch  of  the  atlas. 
In  tnis  groove  it  lies  beneath  the  vertebral  artery,  to  the  inner  side  of  the  Rectus 
capitis  lateralis.  As  it  crosses  the  foramen  in  the  transverse  process  of  the  atlas  it 
rec<^ives  a  fihiuient  from  the  sympathetic.  It  then  descends,  in  front  of  tliis  process, 
to  communimte  \\\{\\  an  iiycendiug  branch  from  the  second  cervical  nerve. 

Cominiinitating  filaments  from  this  nerve  join  the  pneuiuoga,«tric.  the  hypo- 
glossal, and  the  sympathetic,  and  some  branches  are  distributed  to  the  Rectus  lat- 
eralis and  the  two  Anterior  recti.  According  lo  Valentin,  the  anterior  division  of 
the  suboccipital  also  distributes  filaments  to  tlie  occipito-atloid  articnlatinn  and  mas- 
toid process  of  the  temporal  bone. 

The  anterior  division  of  the  second  cervical  nerve  escapes  from  the  spinal 
canal  between  the  jMjstcrior  arch  of  the  alias  and  the  lamina  of  the  axis,  and,  |iass- 
ing  forward  on  the  outer  side  of  tlie  vertebral  artery,  divides  in  front  of  the  Inter- 
transveise  muscle  into  an  ascending  branch,  which  joins  the  first  cervical,  and  one 
or  two  descending  branches,  which  join  the  third.  It  gives  off  the  small  occipital ; 
a  branch  to  assist  in  forming  the  great  auricular;  another  to  assist  in  forming  the 
superficial  cervical :  one  of  the  communicuntes  noni ;  and  a  filament  to  the  Slerno- 
mastoid  which  c(unmnnicates  in  the  substance  of  the  muscle  with  the  spinal  lU'cossory. 

The  anterior  division  of  the  third  cervical  nerve  is  double  the  size  of  the 
preceding.  At  its  exit  from  the  intervertebral  foramen  it  passes  downwai-il  and 
outward  beneath  the  Sterno-mastoid,  and  divides  into  two  branches.  The  a^scend- 
ing  branch  joins  the  anterior  division  of  the  second  cervical ;  the  descending 
branch  passes  down  in  front  of  the  Scalenus  anticus  and  communicates  with  the 
fourth.  It  gives  off  the  greater  part  of  the  great  auricular  and  superficial  cervical 
nerves;  one  of  the  communicantes  noni;  a  branch  lo  the  supraclavicular  nerves;  a 
filament  to  assist  in  fonning  the  phrenic  and  muscular  branches  to  the  Levatcu* 
anguli  scapulae  and  Trapezius:  this  latter  nerve  communicates  beneath  the  muscle 
with  the  spinal  accessory.  Sometimes  the  nerve  to  the  Scalenus  medius  is  derived 
from  this  source. 

The  anterior  division  of  the  fourth  cervical  is  of  the  same  size  as  the  pre- 
ceding. It  receives  a  branch  from  the  third,  sends  a  communicating  branch  to  the 
fifth  cervical,  and,  passing  downward  and  outward,  divides  into  numerous  fdaments 
which  cross  the  jwsterior  triangle  of  the  neck,  forming  the  supraclavicular  nerves. 
It  gives  a  branch  to  the  phrenic  nerve,  whilst  it  is  contained  in  the  intertransverse 
space,  and  sometimes  a  bniuch  to  the  Scalenus  medius  muscle.  It  also  gives  a 
branch  to  the  Levator  anguli  scapulse  and  to  the  Trapezius  which  unites  with  the 
branch  given  off  from  the  third  nerve  and  communicates  beneath  the  muscle  with 
the  spinal  accessory. 

The  anterior  divisions  of  the  fifth,  sixth,  seventh,  and  eighth  cervical 
nerves  are  remarkable  for  their  large  size.  They  are  much  larger  than  the  pre- 
ceding nerves,  and  arc  all  of  equal  size.  They  assist  in  the  formation  of  the 
brachial  plexus. 

Cervical.  Plexus. 

The  Cervical  Plexus  (Fig.  499,  p.  751)  is  formed  by  the  anterior  divisions  of  the 
four  upjter  cervical  nerves.     It  is  situated  opposite  the  four  upper  vertebne,  resting 

*  It  win  he  seen  that  this  slatement,  made  on  the  niuhority  of  Hirschfeld,  differs  fnmi  that  eon- 
Uined  in  the  Iiibl  edition  of  thi^  work  mid  in  many  of  the  textbo«>k*  on  anatomr,  where  it  is  staiwl 
that  the  iKWterinr  divisions  of  the  three  lowest  cervical  nerves  do  not  fnrniKh  any  rutane<Mrs  tiln- 
mcnts.  The  siihietl  has  l)een  rarefuUy  invpsiigated  hy  my  friend  Mr.  Kobs,  demon.Htralur  of  anatomy 
at  St  Oe^trgeV  llt^piuil,  who  informs  me  that  he  hns  been  able  to  denionsirttle  the  existence  of  cuta- 
neouB  filaments  from  each  of  the  three  lowest  cervical  nerves. 
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upon  the  Levator  anguli  scapulie  ami  Scalenus  medius  muRcles  and  covered  in  by 
the  Stfru(i-masloid. 

Its  bniuchej?  may  be  divided  iiito  two  groups,  superficial  and  deepy  which  may 
be  thus  arranged; 

(  Suporficialis  colli. 
'  Ascending <   Auricularii*  luagnus. 
(^  Occipilnlit*  minor. 


Suprrfieial 


(  Sternal. 
Descending  Supraclavicular <  Clavicular. 


(  Acromial, 


Deep 


Internal 


CommuDicating. 
Muscular. 
Oommunieans  noni. 


r  Communi 
1    Muscular 
I   Communi 
]  (^  Phrenic. 

1  External    {  ^^»""™i««ting 
^  (  Muscular. 


SuPERPTCTAL  BRANCHES  OP  THE  Cervical  Plexus  (FifT.  499,  p.  751 ;  Fig  490, 
p.  731  ;  Fig.  493.  p.  734;  and  Fig.  o07.  p.  765). 

The  Superficialis  colli  arises  from  the  second  and  third  cervical  nerves,  turns 
round  the  posterior  border  of  the  Sterno-mastoid  about  its  middle,  and,  passing 
oblitjuely  forward  beneath  the  external  juguUir  vein  to  the  anterior  border  of  that 
muscle,  perforates  the  deep  cervical  fascia,  and  divides  beneath  the  Platvsma  into 
two  branches,  which  are  distributetl  to  the  antero-lateral  parts  of  the  neck. 

The  ascendituf  bnuu^h  gives  a  filament  which  accompanies  the  external  jugular 
vein;  it  then  passes  upward  to  the  submaxillarv  region  and  divides  into  branches, 
some  of  which  form  a  plexus  with  the  cervical  branches  of  the  faeial  nerve  bencjith 
the  Platvsma;  others  pierce  that  muscle,  supply  it,  and  ore  distributed  to  the  integ- 
ument of  the  upper  half  of  the  neck,  at  its  fore  |)art,  as  high  as  the  chin. 

The  ih»ccndint]  branch  (occasionally  represented  by  two  or  more  filaments) 
pierces  the  Platysma,  and  is  distributed  to  the  integument  of  the  side  and  front 
of  the  nwk  as  low  as  the  sternum. 

The  Auricularis  magnua  is  tho  largest  of  the  ascending  branches.  It  arises 
from  the  second  and  third  cervical  nerves,  winds  round  the  posterior  border  of  the 
St«nio-mastoid,  and  after  perforating  the  tleep  fascia  ascends  upon  that  muscle 
beneath  the  Platysma  to  the  parotid  gland,  where  it  divides  into  numerous 
branches. 

The  fitcM  hrnnvhfH  piuss  across  the  parotid,  and  are  distributed  to  the  iutegu- 
mcnt  of  the  face;  otheiT*  penetrate  the  substance  of  the  glancl  and  communicate 
with   the  facial  nerve. 

The  pogterior  or  auruuifar  hravchf^  ascen<l  to  supply  the  integument  of  the 
back  part  of  the  pinna,  communicating  with  the  nuricuhir  hrunchcj^  i>f  the  facial 
and  pneumogiistric  nerves. 

The  manti>id  branch  joins  the  posterior  auricular  branch  of  the  facial,  and,  cross- 
ing the  mastoid  process,  is  distributed  tu  the  integument  behind  the  ear. 

The  Occipitalis  minor  arises  from  the  second  cervical  nerve;  it  curves  round 
ihe  posterior  border  of  the  Sterno-mastoid  above  the  prece<iing,  and  is  directed 
ahnost  vertically  along  the  posterior  border  of  that  muscle  to  the  back  part  of  the 
Bide  of  the  head.  Near  the  cranium  it  perfomles  the  deep  fascia,  and  is  continued 
upward  along  the  side  of  the  head  behind  the  ear,  .supplying  the  integument  and 
Occipito-frontalis  muscle,  and  communicating  with  the  occipitalis  major,  auricularis 
magiius,  and  posterior  auricular  branch  of  the  facial. 

This  nerve  gives  off  an  anrirular  braneh  which  supplies  the  Attolens  aurem 
and  the  integument  of  the  upper  and  back  part  of  the  auricle,  commanicating  with 
the  mastoid  branch  of  the  auricularis  luagnus.     This  branch  is  occasionally  derived 
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from  the  great  occipital  nerve.     The  occipitalis  minor  varies  in  eiste;  it  is  occaiiion- 
allv  (iouble. 

The  Desoendinff  or  Supraclavicular  branchee  arise  from  the  third  and  fourth 
cervical  nerves:  emerging  beneath  the  jK>»terior  border  of  the  Stemo-mastoid,  they 
descend  in  the  interval  between  that  muscle  and  the  Trapezius,  and  divide  into 
branches  vfhich  are  arranged,  according  to  their  position,  into  three  groups. 

Fio.  499. 


ro  SCALP  A  OCCIPITO  pmiwTAua 
TO  AimiCLC  *  ATTOLtMS   AURCM 


PlAti  or  the  CenrlcA]  Flezua. 

The  inner  or  sternal  branch  crosseH  obliijuely  over  the  clavicular  and  hti»mal 
attachments  of  the  Stemo-mastoid,  and  supplies  the  integument  as  far  as  the 
mwlian  line. 

The  middle  or  rhwieuhtr  hranrh  crosses  the  clavicle,  and  supjtlies  the  integument 
over  the  Pectoral  and  Deltoid  muscles,  communicating  with  the  cutaneous  branches 
of  the  upper  intercostal  nerves.  The  clavicular  branch  has  been  known  to  pass 
through  u  foramen  in  the  clavicle  at  the  junction  of  the  outer  with  the  middle 
third  of  the  bone. 

Tlie  erifrnal  or  at*roimnl  hrayich  passes  obliquely  across  the  onter  surface  of  the 
Trapezius  and  the  acromion,  and  supplies  the  integument  of  the  upper  and  back 
part  of  the  shoulder. 


Deep  Branches  op  the  Cervical  Plexus,  Internal  Series. 

The  communicating'  branches  consist  of  several  fihiments  which  pass  from  the 
loop  l)etween  the  first  and  second  cervical  nerves  in  front  of  the  atlas  to  the  pneu- 
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inogastrio.  liypoglossah  aud  syiupathetio,  and  a  communicating  branch  1>etween  tlie 
fourth  and  fitth  conical. 

Muscular  branches  supply  the  Anterior  recti  and  Rectus  lateralis  muscles ; 
they  proceed  from  the  firat  cervical  nerve  and  from  the  loop  formed  between  it  and 
the  se<;ond. 

The  Commuxiicans  noni  (Fig,  496,  p.  742)  consists  usually  of  two  filaments, 
one  being  derived  from  the  second,  and  the  other  from  the  third  cervical.  These 
filament:*  pass  downward  on  the  outer  side  of  the  internal  jujirular  vein,  cross  in 
front  of  the  vein  w  little  below  the  middle  of  the  neck,  and  form  a  hwip  with  the 
deacendens  noni  in  front  of  the  aheath  of  the  carotid  vessela.  Occasionally  the 
junction  of  these  nerves  takes  place  within  the  sheath. 

The  Phrenic  Nerve  (internal  renpiratory  of  lieU)  [tlie  motor  nerve  of  the  Dia- 
phragm] arises  from  the  third  and  fourth  cervical  nerves,  ai»d  receives  a  communi- 
cating branrh  from  the  fifth,  or  sometimes  from  the  fifth  and  .sixth.  It  descends  to 
the  root  of  the  neck,  lying  obliquely  across  the  front  of  the  Scalenus  auticus,  parses 
over  the  first  part  of  the  subclavian  artery,  between  it  and  the  subclavian  vein,  and, 
as  it  enters  the  chest,  ci*osses  the  internal  mammary  artery  near  it,s  origin.  Witliin 
the  chest  it  descends  nearly  vertically  in  front  of  the  root  of  the  lung  and  by  the 
side  of  the  pericanlium,  between  it  and  the  metliustinal  jK>rtion  of  the  pleura,  to  the 
Diaphragm,  where  it  divides  into  branches  which  sepurately  pierce  that  muscle  and 
are  distributed  to  its  under  surface. 

The  two  phrenic  nerves  differ  in  their  length,  and  also  in  their  relations  at  the 
upper  part  of  the  thorax. 

The  riifht  nerve  ib  situated  more  deeply,  and  is  shorter  and  more  vertical  in 
direction,  than  the  left ;  it  lies  on  the  outer  side  of  the  right  vena  innominata  and 
superior  vena  cava. 

The  h'ft  nerve  is  rather  longer  than  the  right,  from  the  inclination  of  the  hetirt 
to  the  left  siile  and  from  the  Diaphragm  being  lower  on  this  than  on  the  opposite 
side.  Af  the  upper  part  of  the  thorax  it  crosses  in  front  of  the  arch  of  the  aorta 
to  the  root  of  the  lung. 

Each  nerve  supplies  filaments  to  the  pericardium  and  pleura,  and  near  the  chest 
is  joined  by  a  filament  from  the  sympathetic,  and  occasionally  by  <>ne  from  the 
union  of  the  descendens  noni  with  the  spinal  nerves :  this  filament  is  founds  accord- 
ing to  Swan,  only  on  the  left  side.  It  is  also  usually  connected  by  a  filament  with 
the  nerve  to  the  Subclavius  muscle.  Branches  have  been  deecribed  as  passing  to 
the  peritoneum. 

From  the  right  nerve  one  or  two  filaments'  pass  to  join  in  a  small  ganglion  with 
phrenic  branchc*s  of  the  solar  plexus,  and  branches  from  this  ganglion  are  distrib- 
uted to  the  hepatic  plexus,  the  supnirenal  capsule,  and  inferior  vena  cava.  From 
the  left  nerve  filaments  pass  to  join  the  phrenic  plexus  of  the  sympathetic,  but 
withou(  any  ganglionic  enlargement. 

Deep  Branches  of  the  Cervical  PLESxtre,  External  Series. 

Communicating  Branches. — The  cervical  plexus  commuuicatea  with  the  spinal 
accessory  nerve  in  the  substance  of  the  Sterno-mastoid  muscle,  in  the  occipital  trian- 
gle, and  beneath  the  Trapezius. 

Muscular  branches  are  distributed  to  the  Sterno-mastoid,  Levator  angoli  scap- 
uke.  Scalenus  modins,  and  Trapezius, 

The  branch  for  tlie  Stemtvmastoid  is  derived  from  the  second  cervical,  the  Leva- 
tor anguli  scapuliie  receiving  branches  from  the  third  and  the  Tmi>ezius  branches 
from  the  third  imd  fourth.  The  Scalenus  medius  is  supplied  sometimes  from  the 
third,  sometimes  the  fourth,  and  occjisionally  from  both  nerves. 


The  Brachial  Plexus  (Fig.  500). 

The  Brachial  Plexxis  is  fomied  by  the  union  of  the  anterior  branches  of  the 
four  lower  cervical  and  the  greater  part  of  the  first  dorsal  nerves.     It  extends  from 
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the  lower  piirt  of  the  aide  nf  the  neck  Ut  the  axilla.  It  is  very  broad  and  presents 
little  of  a  plexifurai  arrangement  at  its  commencement,  is  narrow  opposite  the  clav- 
icle, become!*  broad,  and  torms  a  more  dense  interlacemei»t  in  the  axilla,  and  divides 
opposite  the  corucoid  process  into  numerous  branches  for  the  supply  of  the  upper 


Fio.  600. 
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Plun  of  Uie  BrmcbUI  Hlexua. 


limb.  Tbe  nerves  which  fonn  the  plexus  are  all  similar  in  size,  and  their  mode 
of  communication  is  subject  to  considenible  variation,  fjo  that  no  one  plan  can  be 
given  as  applying  to  every  case.  The  following  uppeurn,  however,  lo  be  the  most 
constant  arrangement:  The  fifth  and  sixth  cervical  unite  together  s<»on  afler  iheir 
exit  from  the  intervertebral  foramina  to  fonn  a  common  trunk.  The  eiglith  cervical 
and  first  doiiial  also  unite  to  fonn  one  trunk.  So  that  the  nerves  fonning  the  plexus, 
att  they  lie  on  the  Scalenus  medius  external  to  the  outer  border  of  the  Scalenus  ami- 
cus, are  blended  into  three  tninks — an  outer  one,  fonned  by  the  junction  of  the  fifth 
and  sixth  cervical  nerves:  a  middle  one.  consisting  of  the  seventh  cervical  nerve; 
and  an  inner  one,  formed  by  the  junction  of  the  eighth  cervical  and  firet  dorsal 
nerves.  As  they  jmss  beneath  the  clavicle  each  of  these  three  trunks  dividt*s  into 
two  bmnches,  an  antertor  and  a  posterior.  The  anterior  divisions  of  the  outer  and 
middle  trunks  then  unite  to  form  a  common  cord,  which  is  situated  on  the  outer  side 
of  the  middle  part  of  the  axillary  artery,  and  is  called  the  ontt*r  cord  of  the  brachial 
plexus.  The  anterior  division  of  the  inner  trunk,  fomunl  by  the  union  of  the  eighth 
cervical  and  first  dorsal,  courses  down  (»n  tlie  inner  side  of  tbe  axillary  arterj'  in  the 
middle  of  the  axilla,  and  forms  the  hnter  cord  of  tlie  brachial  jdexus.  The  jHisterior 
cords  of  the  outer  trunk  (formed  by  the  junction  of  the  filth  and  sixth  nerves)  and 
of  the  middle  trunk  (the  seventh  nerve)  unite  together  to  form  tbe  jwsteriar  cord 
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of  the  brachial  plexus,  whicb  is  situateil  beliiud  the  second  portioD  of  the  axillary 
artery.  From  this  posterior  truuk  are  givi*n  off  the  two  lower  .subKcapular  nerves, 
the  upper  subscapular  nerve  being  given  off  from  the  |K>sterior  division  of  the  outer 
trunk  [trior  to  its  junction  with  the  posterior  division  of  the  middle  trunk.  The  pos- 
terior  trunk  divides  into  the  circuniHex  and  niuseul<t-spii*jil  nerves  ;  and  the  latter  of 
these  two  nerves  is  subsequeutlv  joined  by  the  posterior  division  of  the  inner  trunk, 
formed  by  the  union  of  the  eignih  cervicjil  and  first  dorsal.* 

The  brachial  plexus  communicates  with  the  cervical  plexus  by  a  branch  from 
the  fourth  to  the  fifth  nerve,  anil  with  the  phrenic  nerve  by  a  branch  from  the  fifth 
cervical,  which  joins  that  nerve  on  the  Anterior  scalenus  muscle:  the  cervical  and 
first  dorsal  nerves  are  also  joineii  by  filaments  from  the  middle  and  inferior  cervical 
gan;^lia  of  the  sympathetic  close  to  their  exit  from  the  intervertebral  foramina. 

REL.^TtONS. — Ih  thf  nt'ck  the  brachial  plexus  lies  at  first  between  the  Anterior 
and  Middle  scaleni  muscles,  and  then  above  and  to  the  outer  side  of  the  subclavian 
artery.  [At  this  point  it  is  accessible  for  operations,  such  as  stretching  or  resec- 
tion.] It  then  passes  behind  the  clavicle  and  Subclavius  muscle,  lying  upon  the 
first  serration  of  the  Serratus  magnns  and  the  Subscapularis  muscles.  Tn  the  a~xiUa 
it  is  placed  on  the  outer  side  of  the  first  portion  of  the  axillary  artery;  it  surroimds 
the  artery  in  the  second  part  of  its  course,  one  cord  lying  upon  the  outer  side  of  that 
ve3.seK  one  on  the  inner  side,  and  one  behind  it;  and  at  the  lower  part  of  the  axil- 
lary space  gives  off  its  terminal  branches  to  the  upper  extremity. 

Branohee. — The  branches  of  the  brachial  plexus  are  arranged  into  two  groups — 
viz.  those  given  off  alwve  the  clavicle,  and  those  below  that  bone. 


Branches  above  the  Clavicle. 

Communicating.  Posterior  thoracic. 

Muscular.  Supra.^capular. 

The  communicating-  branch  with  the  phrenic  is  derived  friuu  the  fifth  cervical 
nerve  or  from  the  loop  between  the  tit^h  aqd  sixth;  it  joins  the  phrenic  on  the  Ante- 
rior scalenus  muscle. 

The  muscular  branches  supply  the  Longus  colli.  Scaleni,  Rhomboidci,  and 
Subclavius  muscles.  Those  for  the  Scaleni  and  Lfuirrus  colli  arise  from  the  lower 
cervical  nerves  at  their  exit  from  the  intervertebral  foramina.  The  rhomboid 
branch  arises  from  the  fifth  cervical,  pierces  the  Scalenus  medius,  and  jm-sses 
beneath  the  Levator  anguli  scapuliiD.  which  it  occasionally  supplies,  to  the  Rliom- 
boid  muscles.  The  nerve  to  the  Subclavius  is  a  small  filament  which  arises  from 
the  fifth  cervical  at  its  point  of  Junction  with  the  sixth  nerve;  it  descends  in  front 
of  the  subclavian  artery  to  the  Subclavius  muscle,  and  is  usually  connected  by  a 
filament  with  the  phrenic  nerve. 

The  posterior  thoracic  nerve  (hug  thorari*\  rxternnl  renpirnforji  of  Bell)  (Fig. 
505,  p.  7<j'))  supplies  the  Serrntus  nia^nus,  anrl  is  remarkable  for  the  length  of  its 
course.  It  sometimes  arises  by  Iw-o  roots  from  the  fifth  and  sixth  cervical  nerves 
immediately  after  their  exit  from  the  intervertebral  foramina,  but  generally  by  three 
roots  from  the  fifth,  sixth,  and  .«eventh  nerves.  These  unite  in  the  substance  of 
the  Middle  scalenus  muscle,  anrl   after  emerging  from  it  the  nerve  pas.*H*s   down 

*  Tl  will  he  noliocrl  that  (}ii«  Hescriplrnn  variM  frnm  that  in  previnns  Mitinns,  which  was  the 
former  I  y-ncfeptwl  description  of  the  plexus.  The  invt-siismlions  of  unntnniiaLs,  ntiH  ftspwialW  of 
Mr.  Clement  Lucas,  have  pmveil.  however,  that  thlK  ilencTiption  waw  not  strictly  wrroct,  ami  the 
acrount  jjiven  alHive  anhAiantially  nirrceH  with  that  of  Mr.  Lnciur  na  well  an  with  thru  of  flcnle,  \\\^ 
main  p«>int  of  difference  heine  that  the  posterior  divisiion  of  the  inner  trunk  -which,  hy  the  way.  i» 
an  inoon«iderable  fasciculus  in  iminl  uf  m?* — iln*^  not  nwiiit  in  forming  the  pn(*lonor  coni  of  the 
pleTua,  hut  is  entirely  concerned  in  frtnning  the  mnwnlo-spirnl  nerve.  This  I  have  found  in  my 
investif^ttnn  t<j  l»e  the  more  (^instant  arrani^emenl  of  ilie  two.  The  .•student  mtiat  not  etpwi,  how* 
ever,  to  find  in  every  instance  an  exiict  connierpart  of  ihe  iil«ove  dcstcription,  sinre  rhe  plexus  is  sub- 
ject in  il3  formation  to  the  preatest  diversillo*.  and  there  U  no  doubt  that  nn  injsreninns  dimeetnr,  by 
splitting  the  nerves,  may  make  almost  any  c<implii*tited  arranjremenl  which  nmy  suit  hif  fancy.  i'S«« 
Mr.  Luca*'ft  paper  in  the  6''iy'«  I{o»niud  HriiorUi,  1875.)  [See  alwi  a  paper  founded  on  an  eUbonie 
series  of  diasectlons  by  Dr.  J.  f*.  VValah,  Amrr,  Joumat  Med,  ScL,  1877.] 
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behinii  the  hracliiiil  plexusi  and  the  axillary  ve^els^  resting  on  the  outer  surface 
of  the  Sorratus  uiagnus.  It  extends  along  the  side  of  tne  chest  to  the  lower 
border  i)f  llmt  nmsfle.  find  :i;uppliea  it  with  numerous  filamentfi. 

The  Bupraecapular  nerve  (Fi;r.  *'>'J6,  p.  7G-)  urisefi  from  the  cord  formed  by  the 
fifth  iiiid  bixth  rerviad  nerves;  pajsi*ing  obliipiely  outward  beneath  the  Trapezius,  it 
enters  the  supraspinouj*  fossa  throufrh  the  notch  in  the  upper  border  of  the  scapula, 
and,  passing  beneath  the  Suprai«pinatns  muscle,  curves  in  front  of  the  spine  of  the 
scapula  to  the  intTa5pinouH  fossa.  In  the  BUpra**pinou8  fossa  it  gives  off  two  branches 
to  the  Supi*aspinatus  muscle  and  an  articular  filament  to  the  shoulder-joint;  and  in 
the  infraspinous  fossa  it  gives  off  two  branches  to  the  Infraspinatus  muscle^  besides 
some  tilameuts  to  the  shoulder-joint  and  scapula. 


To  the  chest 
To  the  shoulder 


To  the  arm,  forearm,  and  band 


Branches  below  the  Clavicle. 

Anterior  thoracic. 

Subscapular. 
Circumflex. 
Musculo-cutancous. 
Internal  cutaneous. 
Lesser  internal  cutaneous. 
Median. 
Ulnar. 
^  Musculo-spiral. 


The  branches  given  off  below  the  clavicle  are  derived  from  the  three  cords  of 
the  brachial  plexus  in  the  following 'manner : 

From  the  outer  cord  arise  the  external  of  the  two  anterior  thoracic  nerves,  the 
musculo-cutaneous  nerve,  and  the  outer  head  of  the  median. 

From  the  inner  cord  arise  the  internal  of  the  two  anterior  thoracic  nerves,  the 
internal  cutaneous,  the  lesser  internal  cutaneous  (nerve  of  Wrisberg),  the  ulnar,  and 
inner  head  of  the  median. 

From  the  posterior  cord  arise  two  of  the  three  subscapular  nerves,  the  third 
ai'ising  from  the  posterior  division  of  the  trunk  formed  by  the  fifth  and  sixth  cervi- 
cal nerves:   the  cord  then  divides  into  the  musculo-spiral  and  circumflex  nerves. 

The  Anterior  Thoracic  Nerves  (Fig.  505,  p.  760),  two  in  number,  supply  the 
Pectoral  muscles. 

The  t'xiernol  or  superficial  branch,  the  larger  of  the  two»  arises  from  the  outer 
cord  of  the  brachial  plexus,  through  which  its  fibres  may  be  traced  to  the  fifth, 
sixth,  and  seventh  cervical  nerves.  It  {wisses  inward  across  the  axillary  artery  and 
vein,  pierces  the  costo-coracoid  membnine,  and  is  distributed  to  the  under  suri'ace  of 
the  Pectoralis  major.  It  sends  down  a  communicating  filament  to  join  the  internal 
branch,  which  forms  a  loop  round  the  inner  side  of  the  axillary  artery. 

The  internal  or  dcojt  branch  arises  from  the  inner  cord,  anil  through  it  from  the 
eighth  cervical  and  first  dorsal.  It  pas-ies  upward  between  the  axillary  artery  and 
vein  (sometimes  perfomtos  the  vein),  and  joins  with  the  filament  from  the  super- 
ficial brunch.  It  then  passes  to  the  under  surface  of  the  Pectoralis  minor  muscle, 
where  it  divides  into  a  number  of  branches  which  supply  the  muscle  on  ita  under 
surface.  Some  of  the  branches  pa^s  through  the  muscle ;  others  wind  round  its 
upper  border  and  pierce  the  costo-coracoid  membrane  to  supply  the  Pectoralis  major. 

The  Subscapular  Nerves,  three  in  number,  supply  the  Subscapularls,  Teres 
major,  and  L:iti.^sinni?i  dorsi  muscles.  The  fasciculi  of  which  they  are  composed 
may  be  trace<i  to  the  fifth,  sixth,  and  seventh  cervical  nerve. 

The  upper  subscapular  nerve.,  the  smallest,  enters  the  upper  part  of  the  Subscap- 
ularis  muscle. 

The  lower  nuhseapular  nerve  enters  the  axillary  border  of  the  Subscapularis  and 
tenninates  in  the  Teres  major.  The  latter  muscle  is  sometimes  supplied  by  a  sepa- 
rate branch. 
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The  middle  or  lottff  fuhrttimlar^  the  largest  of  the  three,  follows  the  course  of 
the  subscajmlar  ni*tt,'ry  along  u\e  jwHtcrior  wall  of  the  axilla  to  the  Ijatissimus  ilorsi, 
through  wliii'h  it  may  he  tmced  as  fur  aa  its  lower  bonier. 

The  Circumflex  Nerve  (Fi^.  oOG,  p.  7G2)  hupjjlies  some  of  the  muscles  and  the 
intej^ument  of  the  sliouMer  uiwl  the  shoulder-joiut.  It  arises  from  the  poHterior  cord 
of  the  brachial  plexus  in  oonimoii  witii  the  iniisciilo-.Hpifal  nerve,  and  its  fihres  may 
he  tnioed  through  the  |>oyierior  oord  to  the  fifth,  sixth,  and  seventh  eervienl  nerves. 
It  is  at  first  plaeeii  heiiind  the  axillary  artery,  between  it  and  the  Suhscapularis 
nrnscle,  and  passes  downward  and  outward  to  the  lower  border  of  that  muscle.  It 
then  winds  backward,  in  compajiy  with  the  posterior  circumflex  arterv,  through  a 
<|uadrilateral  space  bouodeil  above  by  the  Teres  minor,  below  by  the  Feres  major, 
internally  bv  the  long  head  of  the  Triceps,  and  externally  by  the  neck  of  the 
humerus.  an<l  divides  into  two  branches. 

The  upper  hratteh  winds  round  the  neck  of  the  humerus,  beneath  the  Deltoid, 
with  the  posterior  circumflex  vessels  as  far  as  the  anterior  border  of  that  muscle, 
supplying  it  and  giving  off  cutaneous  branches  which  pierce  the  muscle  and  ramify 
in  the  iniegument  covering  its  lower  part. 

The  lower  hraneh  at  its  origin  distributes  filaments  to  the  Teres  minor  and  back 
part  of  the  Deltoid  muscles.  Upon  the  filament  to  the  former  muscle  a  gangliform 
enlargement  usually  exists.  The  nerve  then  pierces  the  deep  fascia,  and  sujiplies 
the  integument  over  the  lower  two-thirds  of  the  posterior  surfece  of  the  Deltoid,  a.s 
well  as  that  covering  the  long  head  of  the  Tricep.s. 

The  circumflex  nerve,  before  its  division,  gives  oflT  an  articular  filament  which 
entei"s  the  shoulder-joint  below  the  Suhscapularis. 

The  Muaculo-cutaneous  Nerve  (Fig.  505,  p.  760)  {external  cutaneoun  or  perfo- 
rauif  ('rijjjji^r//)  supplies  some  of  the  muscles  of  the  arm  and  the  integument  of  the  fore- 
arm. It  arises  from  the  outer  cord  of  the  brachial  plexus,  receiving  filaments  from 
the  fifth,  sixth,  and  seventh  cervical  nerves  op|>OBiie  the  lower  border  of  the  Pee- 
toralis  minor.  It  then  perforates  the  Coraco-brachialis  muscle,  passes  oblic|Uely 
between  the  Biceps  and  Hrachialis  antieus  to  the  outer  side  of  the  arm,  and  a  little 
above  the  elbow  winds  round  the  outer  border  of  the  tendon  of  the  Biceps,  and, 
perforating  the  deep  fascia,  beci)mes  cutaneous.  This  nerve  in  its  course  through 
the  arm  supplies  the  Coraco-braohialis»  Biceps,  and  part  of  the  Brachialis  amicus 
mu'icles.  It  sends  a  small  hmneh  to  the  bone,  which  enters  the  nutrient  foj-»nien, 
with  the  accorapanyinff  artery  and  a  filament,  from  the  branch  supplying  the  Bra- 
chialis anticM:^.  lo  the  elbow-joint. 

The  cutaneous  portion  nf  the  nerve  passes  behind  the  me<lian  cephalic  vein,  and 
divides  opposite  the  elbow-joint  into  an  anterior  and  a  posterior  bnmch. 

The  anterior  hran*:h  ilescends  along  the  radial  border  of  the  foreann  to  the  wrist, 
and  supplies  the  integument  over  the  outer  half  of  the  anterior  surface.  At  the  wrist- 
joint  it  is  placed  in  front  of  the  radial  artery.  ai»d  s<mie  filaments  piercing  the  deep 
fascia  accompany  that  vessel  to  the  back  of  the  wrist,  supplying  the  earjius.  The 
nerve  then  passes  downward  to  the  ball  of  the  thumb,  where  it  terminates  in  cuta- 
neous filaments.  It  comtnunicates  with  a  branch  from  the  radial  nerve  and  the 
palmar  cutaneous  branch  of  the  median. 

The  poHterior  braneh  passes  downward  along  the  back  part  of  the  radial  side 
of  the  forearm  to  the  wrist.  It  supplies  the  integument  of  the  lower  third  of  the 
forearm,  communicating  with  the  radial  nerve  and  the  extenml  cutaneous  branch  of 
the  musculo-spiral. 

The  Internal  Cutaneous  Nerve  (Fig.  505)  is  one  of  the  smallest  branches  of 
the  bmehial  plexus.  It  arises  from  the  inner  cord  in  common  with  the  ulnar  and 
internal  head  of  the  median,  and  at  its  commencement  is  placetl  on  the  inner  side 
of  the  brachial  artery.  It  derives  its  fibres  from  the  eighth  cervical  and  first  dorsal 
nerves.  It  passes  down  the  inner  side  of  the  arm,  pierce*  the  deep  fascia  with  the 
basilic  vein  about  the  middle  of  the  limb,  and,  becoming  cutaneous,  divides  into 
branches. 

This  nerve  gives  off  near  the  axilla  a  cutaneous  filament  which  pierces  the  fascia 
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and  supplies  the  iDtefiuiuent  covering  the  Biceps  mui«cle,  nearly  »«  far  as  t}ie  elbow. 
This  filament  lies  a  little  external  to  the  common  trunk,  from  which  it  Jirisea, 

The  anterior  brtinr/t,  the  larjjer  of  the  two,  passes  usually  in  front  of,  but  occa- 
•ionally  behinil,  the  median  basilic  vein.     It  then  descends  on  the  anterior  surf<ice 


[Fi«.  501. 


[Fio.  502. 


Cutaneoiu  Nerve*  of  the  Tmnk,  right  upper  extremity. 


So,  SupraclaTlculikr  nerve. 

Ill),  S4i<.iia<1i>rKiiI. 

P8,  (VjhtcTlur  l-runche*  of  the  spinnl  ncrres. 

LI,  loiKml  bmuebe*  of  tho  iii|erL*utttal  nvrve«. 

Al,  Anterior  bmiicbcM  of  tht-  inUTCfMta)  nervM. 

IT.  Ilinc  hranrh  of  lUo-lnttulmil  ul>^^'e. 

I'H'.  lUo-bypojraslric  nerve. 

Cj  rircnmnex  nene. 

IH,  IijlprrosUil  hiimeral. 

W.  Ncrvf  nf  WriKbtTg. 


rOB,  Inlernal  ciittioeoiM  bmnrh  of  miuculo- 

spiral  nerve. 
EC'B,  txiernol  nttaneimB  bnincb  of  muBCulo- 

■>plnil  nerve. 
iriJ,  Inieriial  cMTnnrr»us  nerve. 
MC.  Mii»>('iikhcutaneciufi  nerve. 
R,  Uu'llal  iiprv«. 
V,  t'lnnr  nerve. 
M,  Median  none  (alter  Flower).] 


of  the  ulnar  side  of  the  forearm,  distributing  filaments  to  the  integument  as  far  as 
the  wrist,  and  communiciiting  with  a  cutaneous  bmneh  of  the  ulnar  nen'e. 

The  poftterior  hnttich  pa^wes  obliquely  downAvard  on  the  inner  side  nf  the  basilic 
vein,  passes  behind  the  internal  condyle  of  the  humerus  to  the  back  of  the  foreann, 
and  descends  on  the  posterior  surface  of  its  ulnar  side  as  far  iii?  the  wri!*t,  distrib- 
uting filaments  to  the  integument.  It  communicates  above  the  elbow  with  the  lesser 
internal  cutaneous,  and  above  the  wrist  with  the  dorsal  cutaneous  branch  of  the  ulnar 
nerve  (Swan). 

Tlie  Lesser  Internal  Cutaneous  Nerve  {nerve  of  Wrt'sberff)  (Fig.  505)  is  dis- 
tributed to  the  integument  on  the  inner  side  of  the  arm.  It  is  the  smallest  of  the 
branches  of  the  brnchial  plexus,  and,  arising  from  the  inner  cord  with  the  iiUcrnal 
cutaneous  and  ulnar  nerves,  receives  its  fibres  from  the  eighth  cervical  and  first  dor- 
sjd  nerves.  It  [wisses  through  the  axillary  space,  at  first  lying  behind,  and  then  cm 
the  inner  side  of  the  axillary  vein,  and  communicates  with  the  intereosto-humeral 
Der\'e.  It  descends  along  the  inner  side  of  the  brachial  artery  to  the  middle  of  the 
arm,  where  it  pierces  the  deep  fascia,  and  is  distributed  to  the  integument  of  the 
back  part  of  the  lower  third  of  the  arm,  extending  as  far  as  the  elbow,  where  some 
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filaments  are  lost  in  the  integument  in  front  of  tlie  inner  condyle,  and  others  over 
the  olet'ninon.  It  communicat^a  with  the  posterior  branch  of  the  internal  ciitaiie- 
oiis  nerve. 

In  some  cases  the  nerve  of  Wrisberg  and  intercusto-humeral  are  counecto*!  by 
two  or  three  filament**  which  form  a  plexu.H  at   the  back   part  of  the  axilla.     In 


FtG.  oU3. 


Fm.  504. 


Chitancons  Nerve*  of  Right  Uppv-r  Exlrruiltjr, 
anterior  view. 


Cutaneous  Ner\-c»  of  Rlf^bi  t>per  Exiretnlty, 
p(Mt«rlnr  view. 


otlier  cases  the  intercosto-humeral  is  of  large  ^^izt^  and  takes  tht'  plact*  of  ibe  nene 
«  f  Wrisberg,  receiving  merely  a  filament  of  eommunication  from  the  brachial  plexus 
which  represents  the  latter  nerve.  In  other  cases  this  filament  is  wanting,  the  place 
of  the  nerve  of  ^Vrisberg  being  supplied  entirely  from  the  intercosto-huroeral. 
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The  Median  Nerve  (Fig.  505)  has  received  its  name  from  tlie  course  it  takea 
along  the  middle  ol'  the  arm  and  forearm  to  the  hand,  lying  between  the  ulnar  and 
the  musoulo-spiral  and  radial  nerves.  It  arises  by  two  roots — one  from  tlie  outer 
and  one  from  the  inner  conl  of  the  brachial  plexus;  these  embrace  the  lower  part 
of  the  axillary  artery,  uniting;  either  in  front  or  on  the  outer  side  of  that  vessel. 
It  receives  filanients  from  all  five  conh  of  the  brachial  plexus.  As  it  descends 
through  the  arm  it  lies  iit  first  on  the  outer  side  of  the  brachial  artery,  cruss-ses  that 
vessel  in  the  middle  of  its  ctMirse,  usually  in  fnmt,  but  (K'casionally  behin»I  it,  and 
lies  nn  its  inner  side  to  the  bend  of  the  elbow,  where  it  is  placed  beneath  the  bici[)- 
ital  fascia,  and  i^  separated  from  the  elbow-joint  by  the  Bruchialis  auticiu$.  In  the 
forearm  it  paiises  between  the  two  heads  of  the  Pronator  nidii  terei0«  jind  descends 
beneath  the  F'lexor  sublimit,  lying  on  the  Flexor  profundus*,  to  within  two  inchL<6 
alxtve  tlie  annular  ligament,  where  it  become.^  more  superficial,  lying  between  the 
tendons  of  tiie  Flexor  subliniis  and  Flexor  carpi  radialis,  beneath,  or  ratber  Im  ihe 
ulnar  side  of.  \\w  tendon  of  the  Palmaris  longus,  covered  by  the  intetrunient  and 
fascia.  It  then  passers  beneath  the  annular  ligament  into  the  hand.  In  its  course 
through  the  forearm  it  is  accompanied  by  a  small  artery.  [The  median  nerve  is 
aooessible  for  operation  at  almost  any  part  of  its  couj"se.] 

Branohee.— Xr)  branches  are  given  off  from  the  median  ner^'e  in  the  arm.  In 
tit*'  forcfirtn  its  branches  are  muscular,  iinterior  interi>S8eou8.  and  palmar  cutaneous, 

The  miiHcuhir  braurhcti  supply  all  the  superficial  muscles  on  the  front  oi^  the 
forenrm,  except  the  Flexor  carpi  ulnaris.  These  branches  are  derived  from  the 
nen'B  near  the  elbow.  The  branch  furnished  to  the  Pronator  radii  tercss  oflen 
arises  above  the  joint. 

The  anterior  interostfeous  supplies  the  deep  muscles  on  the  front  of  the  forearm, 
except  the  inner  half  of  the  Flexor  profundus  digitorura.  It  accompanies  the  ante- 
rior interosseous  arterv  alon*!  the  interosseous  membrane,  in  the  intenal  between 

* 
the  Flexor  longus  pollieis  and  Flexor  profundus  digitonim  muscles,  both  of  which 

it  supplies,  and  terminates  below  in  the  Pronator  uuadratus. 

The  pulnmr  cutaneous  branch  arises  from  the  lueaiau  nerve  at  the  lower  part  of 
the  forearm.  It  pierces  the  fascia  above  the  annular  ligament,  and.  descending  over 
that  ligament,  divides  into  two  branches,  of  which  the  outer  supplies  the  skin  over 
till'  hjill  of  the  thumb,  and  communicntes  with  the  anterior  branch  of  the  external 
cutaiieitus  nerve,  and  the  hinrr  supplies  the  integument  of  the  jialm  of  the  hand, 
communicating  with  the  cutaneous  branch  of  the  ulnar. 

In  the  palm  of  the  hand  the  median  nerve  Is  covered  by  the  integument  and 
[Hilmar  fascia,  and  rests  upon  the  tendons  of  the  Flexor  muscles.  In  this  situ- 
ation it  becomes  enlarged,  somewhat  flattened,  of  a  reildish  color,  and  divides  into 
two  branches.  Of  these,  the  external  supplies  a  muscular  branch  to  some  of  the 
muscles  of  the  thumb  and  digital  branches  Xk*  the  thunib  and  index  finger,  the 
internal  supplying  tiigital  branches  to  the  contiguous  sides  of  the  inclex  and  middle 
and  of  the  middle  ami  rin^  fingers. 

The  branch  to  the  muHcIea  of  the  thumb  is  a  short  nerve  which  subdivides  to 
supply  the  Abductor,  Opjxmens,  and  outer  head  of  the  Flexor  brevis  pollicis  muB- 
cles.  the  remaining  muscles  of  this  group  being  supplied  by  the  ulnar  nerve. 

The  difjital  branches  are  five  in  immlier.  The  tirnt  and  mecond  puss  along  the 
boniers  of  the  thumb,  the  external  branch  communicuting  with  branches  i»f  the 
nidial  nerve.  The  third  passes  along  the  radial  side  of  the  index  finger,  and  sup- 
plies the  first  Linnbriculis  muscle.  ^\xv.  fourth  subdivides  to  supply  the  adjacent 
sides  of  the  index  and  middle  fingers,  and  sends  a  bmneh  to  the  swond  Lumbri- 
calis  muscle.  Th^  fifth  supplies  the  adjacent  sides  of  the  middle  and  ring  fingers, 
and  communicates  with  a  bmnch  from  lln*  ulnar  nerve. 

Each  digital  nerve  opposite  the  base  of  the  first  phalanx  gives  off  a  d<u"sal 
branch,  which  joins  the  doi-sal  digital  nerve  from  the  radial  and  runs  alnng  the  side 
of  the  dorsum  of  the  finger,  to  end  in  the  integument  over  the  last  phalanx.  At 
the  end  of  the  finger  the  digital  nerve  cijvides  into  a  palmar  ami  n  dorsal  branch, 
the  former  of  which  supplies  the  extremity  of  the  finger,  and  the  latter  ramifies 
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round  ami  beneath  the  nail.  The  digital  nerve«,  as  they  run  along  the  fingers,  are 
placed  .sujterhual  to  the  digital  arteries.  [The  careftil  observations  of  Weir  Mitch- 
ell,' Letievanl.  and  others,  after  section  of  the  nerves  supplying  the  skin  of  the 
hand,  have  shown  (hat  the  region  supplied  by  the  same  nerve  in  different  persons 
varies  very  murli,  and  also  that  there  must  be  peripheral  anuittomoses  which  ran 
scarcely'  he  dissected,  hut  are  well  determined  by  such  plivsiolosrical  experiments.] 

The  Ulnar  Nerve  (Fig.  oOoj  is  placed  alon^  the  inner  or  ulnar  side  of  the  upper 
limb,  and  is  distributed  to  the  muscles  sind  integument  of  the  foreann  and  luiud. 
It  is  smaller  tliiin  the  meiiiau.  behind  which  it  is  placed,  diverging  from  it  in  its 
course  down  the  ann.  It  arises  from  the  inner  cord  of  the  brachial  plexus,  in 
comuion  with  the  inner  head  of  the  median  and  the  inienial  cutaneous  nerve,  and 
derives  its  fibres  from  the  eighth  cervical  and  first  dorsal  nerves.  At  its  com- 
mencement it  lies  at  the  inner  side  of  the  axillary  artery,  and  holds  the  same  rela- 
tion with  the  brachial  artery  to  the  middle  <>f  the  ann.  From  il»is  p<iint  it  nins 
obliquely  across  the  internal  hoid  of  the  Triceps,  pierces  the  internni  intermnscuhir 
septum,  and  descends  to  the  groove  between  the  internal  condyle  and  the  olecranon* 
accompanied  by  the  inferior  profunda  artery.  [In  resection  of  the  elbow  great  care 
must  bo  taken  not  to  wountl  the  nerve  in  this  situation.]  At  the  cliiotr  it  rests  upon 
the  back  of  the  inner  condyle,  and  passers  into  the  forearm  between  the  two  heads 
of  the  Flexor  carpi  ulnaris.  In  the  forearm  \i  descends  in  a  perfectly  straight 
course  along  its  ulnar  side,  lying  upon  the  Flexor  profundus  digitorum,  \\&  upper 
half  being  covered  by  the  Flexor  carpi  ulnaris,  its  lower  half  lying  on  the  outer 
side  of  the  muscle,  covered  by  the  integument  and  fascia.  The  ulnar  artery-,  in  the 
upper  third  of  its  course,  is  se|»anitefl  from  the  ulnar  nerve  by  a  considerable  inter- 
val, but  in  the  rest  of  its  extent  the  nerve  lies  to  its  inner  side.  At  the  icrist  the 
ulnar  nerve  crosses  the  annular  ligament  on  the  outer  side  of  the  pisifonn  bone  a 
little  behind  the  ulnar  artery,  and  immediately  beyond  this  bone  divides  into  two 
branches,  superficial  and  deep  |>almar.  [The  ulnar  nerve  is  accessible  for  operation 
in  nearly  its  whole  length,  except  just  above  and  below  the  elbow.] 

The  branches  of  the  ulnar  nerve  are — 


Tn  the  foreanu 


'  Articular  (elbow). 
Muscular. 
Cutaneous. 
Dorsal  cutaneous. 
Articular  (wrist). 


I  Deep  palmar. 


The  m-ticuhir  branches  distributed  to  the  elbow-joint  consist  of  several  small 
filaments.  They  arise  from  the  nerve  as  it  lies  in  the  groove  between  the  inner 
condvie  and  olecranon. 

'rtie  Jttuseidar  branrkn  are  two  in  number — one  supplying  the  Flexor  car])i 
ulnaris,  the  (*iher  the  inner  half  of  the  Flex(>r  profundus  digitonim.  They  arise 
from  the  trunk  of  the  nerve  near  the  elbuw. 

The  cutaneouH  branch  arises  from  th%  ulnar  nerve  about  the  middle  of  the  fore- 
arm, and  divides  into  two  branches. 

The  one  branch  (fre<juently  absent)  pierces  the  deep  fascia  near  the  wrist,  and, 
is  distributed  to  the  integument,  communicating  with  a  branch  of  the  internal  cuta- 
neous nerve. 

The  second  branch  {palvwr  cutaueoui)  lies  on  the  ulnar  artery,  which  it 
accompanies  to  the  hand,  some  filaments  entwining  round  the  vessel;  it  ends 
in  the  integument  of  the  palm,  communicating  with  branches  of  the  median 
nerve. 

The  dorsal  cutaneous  branch  arises  about  two  inches  above  the  wrist;  it  passes 
backwanl  beneath  the  Flexor  carpi  ulnaris.  perforates  the  deep  fascia,  and,  ninning 
along  the  ulnar  side  of  the  back  of  the  wrist  and  hand,  supplies  the  inner  side  of 
the  little  finger  and  the  ailjoining  aides  of  the  little  and  ring  fingers;  it  commuui- 
[1  See  ei>peinally  the  TVaiu.  CUL  Pkvs.  Fh'da.,  1S70,  ftnd  Brain,  Oct,  1S78.] 
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^^^f 

Fio.  ft06. 

side  of  the  little   finger,   the         ^^| 

^r            ju^««itf«*?\^ 

other  to   the  adjoining  sides         ^^H 

^^^-          y^r=*A  ^^ 

^^V"^^^ 

of  the  little  and  ring  fingers,         ^^H 

1    (-^^ 

^^ 

the  latter  communicating  with         ^H 
a    briinrh    from    the   median.          ^^^ 
The  digital   branches  are  dis-         ^^^ 
tribuled  to  the  fingers  in  the          ^^B 

^^^m          ~^^^^H 

ShI^IS^B 

^^^H           y^^^f'y^^ 

PSlK^vM 

same  munner  as   the   digital          ^^k 

^^^M         \   -^-f^^^^s-^m 

^^^B^M«~ 

—  CVmfMtt 

branches  of  the   meilian    al-         ^^| 

^^^M                    ^^^^^ 

^JsSHL^^M 

ready  descnbcfl.                                ^^B 
The  de^.p  palmar  branch         ^^M 

^^H       \'        '\^ 

^^k  £>^HhB  ^^^K 

^^^1               \            X'' 

pa«s«s  between  the  Abductor         ^^B, 

^^^^M            y      ./,  O 

I  i^s  V 

and    Flexor    brevis    minimi              1 

^^^^^ft        l>^^r 

J.  J^%y 

digiti    muscles,    and    follows               I 

^^^^^H       \^0^ 

^m 

the  course  of  the  deep  jmlmar          ^^M 

^^^^^H 

arch  beneath  the  flexor  ten-        ^^H 

^^^^^K 

dons.      At  its  origin  it  sup-        ^^M 

^^^^^H 

mffJA^ 

plies  the  muscles  of  the  little         ^^| 

^^^^^H 

rRfl^jSfr M>^.^ut»-Sj»irml 

finger.     As  it  crosses  the  de<.'p         ^^H' 

^^^^^H 

/  L^Hninik 

part  of  the  hand  it  sends  two                1 

^^^^^^K 

iilljlHu^^ 

branches  to  each   interosseous               1 

^^^^^H 

hwJ^H^^ 

space,  one  for  the  Uoi-sal  and         ^^H 

^^^^B 

M|P^L 

one  for  the  Palmar  interosse-         ^^M 
ous  nuiscle,  the  branches  to  the         ^^U 

^^H 

[  ^Y^^^^k 

second  and  third   Tahnar  in-         ^^| 

k  |V  kPHA 

terossei    suj»plving    filaments         ^^H 
to  the  two  inner   Lumbricales               M 

^^^^^^^^ 

1^ 

^^^^^H 

^^^^^H 

between  the  thumb  and  index         ^^H 

^^^^^H 

finger  it  supplies  the  Adductor        ^^H 

^^^^^H 

m^Hffioi 

1 

pollicis  aud  the  inner  head  of        ^^H 

^^^^^B 

m«Hl 

1 

the  Flexor  brevis  pollicis.               ^^H 

^^^^^^^ 

miRB 

1 

The    Mueculo-spiral         ^^B 

^^^^^^p 

\fffHl 

1 

Nerve  (Fijj.  oUt*),  the  largest         ^^t 
brunch  of  the  brachial  plexus,          ^^H 

^^^^^V 

ilfW^ 

^ 

^^^^^H 

iy^R 

B 

bU]»plies  the   muscles   of  the        ^^B 

^^^^^B 

-^Jo^M 

H 

back   piu't   of    the   arm   and             1 

^^^^^H 

""^^Hf  1 

D 

forearm   at»d   the   iniegnment               1 

^^^^^^B 

ff^  li 

w 

of  the  same  parts.  iLji  well  as              1 

^^B 

If  I 

'^v 

that  of  the  buck  of  the  hand.               1 
It  arises  from  the  posterior  cord         ^^M 

^^^^^B 

fmUti 

^BsmK 

of  the  b  rachial  picx  us  by  a  coin-         ^^M 

^p 

iJ/A 

j^K 

raon  trunk  with   the  circuiu-         ^^H| 

»          flex   nerve,  and   is  afterward               M 

joined  by  the  |>osterior  divis-         ^^B 

^^^^^^                Tbc  Suprascapular 

Circumflex,  aud  Mum. 

lUO'ftplr&l  Nerves. 

ion  of  the  trunk,  formcnl  by         ^^H 
the  junction  of  the  eighth  cer-         ^^|i 

H            vical  and  first  dorsal  nerves.     It 

receives  filaments  fnmi  :ill  tlie  five  spinal  nerves         ^^^ 

^1            forming  the  bruch 

ial  plexus.      At  ] 

ts  commencement  it  is  phu'cfl  beliind  the  axillarv         ^^H 

^B            and  upiicr  purt  of 

the  brachial  arteries,  pissing  down  in  front  i>f  the  tendons  of  the        ^^|; 
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Latissiinus  dorsi  and  Teres  major.  It  winds  round  the  humerus  in  the  niusculo- 
epinil  groove  with  tlio  sujifrior  profunda  urtfry,  parsing  from  the  inner  side  nf  the 
bone,  hetween  ihe  intenml  and  exierniil  heati»  of  the  TricepH  muscle.  It  picree^ 
the  external  intemiuaeular  $eptuuu  and  descentb  between  the  Braehiuligi  iinticiis  and 
Supinator  longus  to  the  front  of  the  external  condyle,  where  it  divides  into  the 
radial  and  |HW<icrior  interosseous  nerves.  [In  its  course  hetween  the  Bracliialis 
antieus  and  the  iSupinaior  longus  it  is  aceessible  for  operation.] 
The  branches  of  the  musculospiral  nerve  are — 


Muscular. 
Radial. 


Cutaneous. 

Posterior  interosseous. 


The  mwicidar  branches  are  divided  into  internal,  posterior,  and  external :  they 
supply  the  Triceps,  Anconeus,  Supinator  lougus.  Extensor  carpi  radiali^  Inngior,  and 
Bi'achialis  aniicu:?.  These  branches  are  derived  from  the  nerve  at  the  inner  side, 
back  part,  and  outer  side  of  the  arm. 

The  internal  muscular  bninches  supply  the  inner  and  middle  heads  of  the  Tri- 
ceps mu.scle.  That  to  the  inner  head  of  the  Triceps  is  a  long,  blender  filament 
which  lies  close  to  the  ulnar  nerve,  as  far  as  the  lower  third  of  the  arm,  and  is  ofte\i 
intimately  connected  with  it. 

The  posterior  muscular  branch,  of  large  sixe,  arises  from  the  nerve  in  the  groove 
hetween  the  Triceps  and  the  humerus.  It  divides  into  branches  which  supply  the 
outer  head  of  the  Tricejw  and  Anconeus  muscles.  The  branch  for  the  latter  mus- 
cle is  a  long,  slender  filament  which  descends  in  the  substance  of  the  Triceps  to  the 
Anconeus. 

The  external  must^ular  branches  sujtply  the  Supinator  longus,  Extensor  carpi 
radialis  lon^ior,  and  usually  the  outer  part  of  the  Jirachialis  anticus. 

The  euiafieoiis  braiichfs  are  three  in  number,  one  internal  and  two  external. 

The  internal  cutaneous  branch  arises  in  the  axillary  sjnice  with  the  inner  mus- 
cular branch.  It  is  of  small  size,  and  passes  through  the  uxilla  to  the  inner  side 
of  the  arm.  supplying  the  integument  on  its  posterior  iLspeet  iiearlv  ns  far  as  the 
olecranon.  In  its  coui-se  it  cros.ses  beneath  the  intercosto-humeral,  with  which  it 
communicates. 

The  two  external  cutaneous  branches  perforate  the  outer  head  of  the  Triceps  at 
its  attachment  to  the  humerus.  The  upper  and  smaller  one  follows  the  course  of 
the  cephalic  vein  to  the  fnmt  of  the  elbow,  supplying  the  integument  of  the  lower 
half  of  the  up[ier  arm  on  its  anterior  ius|»ect.  The  lower  bntnuh  pieix'es  the  deep 
fascia  below  the  insertion  of  the  Deltoid,  and  piLS-ses  down  along  the  outer  side  of 
the  arm  and  elbow,  and  along  the  back  part  of  the  nidial  side  of  the  forearm  to 
the  wrist,  supplyinjr  the  internment  in  its  cfiurse,  and  joining,  near  its  termination, 
with  the  posterior  branch  of  the  external  cutaneous  nerve. 

The  Hadial  Nerve  passes  along  the  front  of  the  radial  side  of  the  foiTantn  to 
the  comnieni-ement  of  its  lower  third.  It  lit-s  ut  (ii-st  a  little  to  the  outer  side  of 
the  radial  artery,  concealed  lieneath  the  Supinator  longns.  In  the  mid<lle  third  of 
the  forearm  it  lies  beneath  the  same  muscle,  in  close  relation  with  the  outer  side  of 
the  artery.  It  quits  the  artery  about  three  inches  above  the  wrist,  passes  beneath 
the  tendon  of  the  Supinator  longus.  and,  piercing  the  deep  fascia  at  the  outer  bor- 
der of  the  forearm,  divides  into  two  branches. 

The  externa]  bninch,  the  smaller  of  the  two,  supplies  the  integument  of  the 
nidial  side  and  ball  of  the  thumb,  joining  with  the  anterior  branch  of  the  external 
cutaneous  nerve. 

The  internal  branch  communicates  above  the  wrist  with  the  posterior  bi-anch 
from  the  external  cutaneous,  and  on  the  back  of  the  hand  forms  an  arch  with  the 
dorsal  cutaneous  branch  of  the  ulnar  nerve.  It  then  divides  into  three  digital 
nerves,  which  are  distributed  as  follows:  the  first  supplies  the  ulnar  side  of  the 
thumb  and  the  radial  side  of  the  index  finger;  the  second,  the  adjoining  sides  of 
the  index  and  middle  fingers;  and  the  third,  the  adjacent  borders  of  the  middle 
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and  ring  fingers.'     The  hitter  nerve  coranninicates  with  a  filament  from  the  Joraal 
branch   of  the  ulnnr  nerve. 

The  Posterior  Intercsseotie  Nerve  winds  lo  tlie  back  of  the  forearm  through 
the  fibre**  of  the  Supinator  brevia.  anil  uasiMis  down  between  the  superlicial  and  deep 
layers  of  muscles  to  the  middle  of  the  forearm.  Con8idt'ral)ly  diminished  in  size,  it 
deseends  on- the  interosseous  membrane,  beneath  the  Extensor  secuudi  intemodii 
pollicis,  to  the  back  of  the  carpus,  where  it  presi'ntH  a  gangliform  enlargement  from 
which  filaments  are  distributed  to  the  ligamontji  and  iirtieultilions  uf  the  corpus. 
Tt  supplies  all  the  muscU's  of  the  m«lial  and  posterior  brnrliial  regions^  excepting 
the  Anconeus,  Supinator  longus,  and  Extensor  carpi  radialis  longior. 


DORSAL   NERVES  (Fig.  507). 

The  Dorsal  Nerves  are  twelve  in  unmber  on  each  side.  The  first  appears 
between  the  first  and  second  dorsal  vertebne,  and  the  lost  between  the  last  dorsal 
and  fir>!t  lumbar. 

The  root«  of  origin  of  the  doi*sal  nerves  are  of  small  i*i2e  and  vary  but  slightlr 
from  the  second  to  tlie  last.  Both  roots  are  very  slender,  the  |>osterior  roots  only 
slightly  exceeding  the  anterior  in  thickne^is.  They  gnidually  increase  in  It^ngth 
from  above  downward,  und  pitss  down  in  contact  with  tbe  spinal  cord,  for  a  distance 
equal  to  a  height  of  at  leiu^t  two  vertebne  in  the  lower  part  of  the  dorsal  region, 
before  they  emerge  from  the  spinal  cjtnal.  They  then  join  in  the  intervertebral 
foramen,  and  at  their  exit  divide  into  two  primary  divisions — a  posterior  (dorsal) 
antl  nn  anterior  (interei>stal). 

The  first  and  la^t  dorsal  nerves  are  peculiar  in  some  respects.  (See  pp.  706, 767.) 

Posterior  Divisions  of  the  Dorsal  Nerves. 

The  posterior  divisions  of  the  dorsal  nerves,  which  are  smaller  than  the 
anterior,  piu-is  backward  between  the  transverse  [irocexses,  and  ilivide  into  external 
and   internal   branches. 

The  I'rti'nntl  hnnnhca  increase  in  size  from  above  dowiiwanl.  They  paas 
throujrh  the  Lonjjissimus  d(»i*si  to  the  c*dlular  interval  between  it  and  the  Saero- 
luml>al>s.  and  supply  those  nmsele.9,  as  well  as  their  continuations  upwanl  to  the 
head  and  the  Levatores  costarum;  the  five  or  six  lower  nerves  also  give  off  cutane- 
ous filaments. 

The  intmtnj  hrnnrhvn  of  the  six  upper  nerves  pass  inwanl  to  the  interval 
between  the  Multifidus  spinfe  and  ^^emispinalis  dorsi  muscles,  which  they  supply, 
and  then,  piercing  the  origin  of  tlie  Rhondioidei  and  Tnipezius.  become  cutan<"«ms 
by  the  side  of  the  spinous  processes.  The  intenud  branches  of  the  six  lower 
nerves  are  distributed  to  the  Multifitlus  spimc  without  giving  off  any  cutaueons 
filaments. 

The  cHtatuous  bratii^lu'M  of  the  dorsal  nerves  are  twelve  in  number,  the  six 
upper  being  derived  from  the  internal  hntnches.  and  the  six  lower  from  tht* 
external  brancbes.  The  former  pierce  the  Khomboid  and  Trapezia.'*  muscles  close 
to  tbe  spinou:^  processes  and  ramifv  in  the  intetiument.  Thev  are  freiiuenilv  fur- 
nished  with  ganglifr^rm  enlargements.  The  six  lower  cutaneous  branches  pierce  the 
Serratus  posticus  inferior  and  Latissimus  dorsi  in  a  line  with  the  angles  of  the  ribs. 


Anterior  Divisions  of  the  Dorsal  Nerves. 

The  anterior  divisions  of  the  dorsal  nerves  {iiitrnuiMtai  wenr*)  are  twelve  in 
number  on  each  side.    They  ore,  for  the  most  part,  distributed  to  the  pariete&  of  ihe 

*  A«x>rrtine  to  Hntrhin'Mm,  the  Hiatal  nerve  to  ilie  l^iiinh  renohes  only  as  lii^ih  at'  the  rof»l  of  the 
nail ;  oii  tlit;  roretincer.  nn  li)i:h  as  the  miditte  of  ilie  M-i-i^nd  phnlnnx  ;  <»i  ttiv  iiiiiMIe  hihI  ring  fitiger>, 
not  higher  than  the  fir»t  phalnngeal  joint  i London  /7im/j.  (iiK.,  vol.  iii.  p.  319 1. 
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Superiicial  and  Deep  Dlstriimil<ni  uf  the  P«nm*rii»r  Hmnoh^of  the  Spitia.1  N>n'e«<after  lllrwhrt'ld  ami  Lovellld), 
i>n  tlic  k'ft  *Mi'  ihe  nitnntfiii*  bmnrhL-*  ore  irpri-scnteil  Ij'Incon  ilie  MiperfirtHi  layerof  miiM-U-^,  On  the 
rlfflit  !*lije  ihe  yiiT>i'rnL>ial  nuiwU-s  have  bit-n  remuvfd.  the  Snli-nlu^  tiiplii>  aiiJ  loihitk-xu-i  rtivWlcl  In  iho 
DLMrk,  und  the  KnH-tnr  .spina-  dlvhleO  and  p^irtty  rcuiuved  In  tnc  hufk,  so  at  lu  i-xik'm;  i\\v  |H*Aitrl<>r  lll^  l-iun& 
•  .r  tht-  juiiniil  niTveh  near  their  friidn  :  i.  «,  U-»*r  Dccipltul  nerve  frmn  tbe  rtrvirul  plcxu*;  1,  ■.■jcterniil  imu*- 
rular  branrhp*  of  the  first  eervk'nl  none,  ond  uiiinn  by  u  kit.p  with  the  Aecnnd  ,  J.  plaetd  on  the  Keciun  tap- 
ttlt  p*.3tU-us  major  inu^eU-.  njark*  the  KTeat  wccipitiil  tlfrve,  i>a.s&ln^  n.wiid  llie  >hort  mubck^s  and  piercinj 
the  CniDplexu>:  the  external  braneh  U  ^een  to  the  ouii«ide;  .;.  external  hranch  fr-.-m  ihe  jKwtcrhT  tIlvi<iuD 
of  the  third  nerve:  :r,  \i-  inlernal  branch.  S'-nietllne*  niUed  ilie  third  cc^'iititul .  ll-'h',  the  intcriiHl  hninehes 
nf  the  scvtml  mrri'si'Ondinc  nerve-*  nn  the  If  ft  aide:  Ihf  externul  brunrhe-.  of  the^e  nerve.*,  pnirei'dinii:  Ut 
mtiMles.  art-  disphiyoil  on  the  rlcht  *ide:  (/I  i<:i'/ti.  and  then«;e  lu  </l'.'.  extertiul  inU'HnjIiir  tiraiiehcs  of  the 

fN(*terior  divisions  nf  llie  iwetve  dorsal  ner\*eN  on  the  rlKtU  ■<idv;  f/I  li»'/t^.  the  internal  cniaiifdij*  l>ninelie*uf 
he  six  upi>er  durisal  nerve*  on  the  leA  side;  rf"'  to  it  I'i",  enlunenuk  l»i(tH  from  the  external  hmnche*  uf  the 
ttlx  h»wer  nrtr'Al  nerve*;  /. '.  external  hrunche*  fnun  the  |>c»ierhtr  dlvlMun^  of  tkeveml  lumbar  iierve>  on  the 
rltfhi  pide,  ptereinjr  Ihe  mnsck"-.  the  h.wer  de«<*eiidlTic  *>ver  the  elnieal  rvjElnn;  /',  /',  tbe  same,  more  siiper- 
(iehiUy.  on  the  tert  sidy:  »,  «.  the  i-^Mie  and  nniori  by  hioii^of  ihe  i"'*-teri<iraivIiloiii  of  fourMcral  nerves  on 
tbe  right  aidtf :  t'.t'.ta  ^e  uf  ibo^u  dintrihuted  to  tbe  xkin  t>n  tbe  lieft  tide. 
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thorax  and  abdomen,  f^epunitcly  from  each  other,  without  being  joined  in  a  plexus; 

in  which  respect  ihev  ilifrt-r  iVuiJi  tlie  other  sjiinal  nerves.  Each  nerve  is  conneoteil 
with  the  adjoining  gan*rli»i  of  the  symputhetic  by  one  or  two  filaments.  The  inter- 
cu8t»-1  nerves  may  be  divided  into  two  set«,  ironi  the  difference  they  present  in  their 
distribution.  The  six  upper,  with  the  exception  of  the  first  and  the  intereosto- 
humeral  brancli  of  the  second,  are  iiniite<l  in  their  distribution  to  tlie  jmrietes  of  the 
chest.  The  six  lower  supply  the  parietcs  of  the  chest  and  abdomen,  the  last  one 
Bcndinnf  a  cutaneous  Blainent  to  the  hip. 

The  First  Dorsal  Nerve. — The  anterior  division  of  the  first  dorsal  nerve 
divides  into  two  branches:  one,  the  larger,  leaves  the  thorax  in  front  of  the  neck 
of  the  first  rib  and  enters  into  the  formation  of  the  brachial  plexus;  the  other  and 
smaller  branch  runs  along  the  first  intercostal  space,  fftrming  the  first  intercotttnl 
ncrri\  !ind  terminates  on  the  front  of  the  chest  by  lorming  the  first  aiUeriur  cutane- 
ous nerve  of  the  thorax.  The  first  intercostal  nerve  gives  off  no  lateral  cutaneous 
branch. 

The  Upper  Six  Dorsal  Nerves. — The  anterior  divisions  of  the  second,  ihinl, 
fourth,  fifth,  and  sixth  dorsal  nerves  and  the  small  branch  from  the  first  liorsal  are 
confined  to  the  parietes  of  the  thonix,  and  are  named  ufffnT  or  pvrtoral  intrrtrigtttl 
nerves.  They  pass  forward  in  the  intercostal  spaces  with  the  intercostal  vessels, 
being  situated  below  them.  At  the  back  of  the  chest  they  lie  between  the  pleura 
and  the  External  intercostal  muscle,  b?it  are  soon  placed  between  the  two  planes  of 
intercostal  raufwdes  as  far  n.s  the  middle  of  the  rib.  They  then  enter  the  substance 
of  the  Internal  intercostal  muscles,  and  running  amidst  their  fibres  as  far  as  the  cf)8- 
till  cartilages,  they  gain  the  inner  surface  of  the  muscles  and  lie  between  them  and 
the  pleura.  Near  the  sternum  they  cross  the  internal  mamtnary  artery  and  Trian- 
gularis sterni,  pierce  the  Intern.i]  intercostal  and  I'ectoralis  major  inuscles.  and  supply 
the  integument  of  the  mannun  and  front  of  the  chest,  forming  the  anterior  cuUine- 
ous  nerves  of  tbe  thorax,  the  branch  from  the  second  nerve  becoming  joineil  with 
the  supraclavicular  nerves  of  the  cervical  plexus. 

Branches. — Numerous  slender  muscular  filament**  supply  the  Intercostal  and 
Triangularis  stenii  muscles.  Some  of  these  Fininches  at  the  front  of  the  chest  cross 
the  costal  cartilages  from  oue  to  another  intercostal  spacer 

Lateral  Cut<ineoH$  Nerotta. — These  are  derived  from  the  intercostal  nerves,  mid- 
way between  the  vertebne  and  sternum;  they  pierce  the  External  intercostal  and 
Serratus  magnus  muscles  and  divide  into  two  branches,  anterior  and  posterior. 

The  anterior  hrnnehea  arc  reflected  forward  to  the  side  and  the  fore  part  of  the 
chest,  supplying  the  integument  of  the  chest  and  mamma  and  the  up}>er  digitatious 
of  the  External  oblit^ue. 

The  posterior  hrnnrhes  are  reflected  backward  to  supply  the  integument  over  the 
scapula  and  over  the  Latissimus  dorei. 

Tbe  first  intercostal  nerve  hius  no  lateral  cutaneous  branch.  The  lateral  cutane- 
ous branch  of  the  second  intercostal  nerve  is  of  large  size,  and  does  not  divide  like 
the  other  nerves  into  an  anterior  and  posterior  branch.  It  is  named,  from  it*  origin 
and  distribution,  the  interrosto-hnweral  nerve  (Fig.  505,  p.  T60).  It  pierces  the  Ex- 
ternal intercostal  muscle,  crosses  the  axilla  to  the  inner  side  of  the  arm,  and  joins 
with  a  filament  from  the  nerve  of  Wrisberg.  Tt  then  pierces  the  fascia,  and  sujtplies 
the  skin  of  the  upper  half  of  the  inner  and  back  part  of  the  arm,  communicating  widi 
the  internal  cutaneous  branch  of  the  musculo-spirjd  nerve.  The  size  of  ibis  nerve 
is  in  inverse  pr<»f»ortion  to  the  size  of  the  other  cutaneous  nerves,  especi,illy  tbe 
nerve  of  Wrislterg.  A  second  intercosto-humeral  nerve  is  frequently  given  off  from 
the  third  intercostal.     It  supplies  filaments  to  tlie  annpit  and  inner  side  of  the  arm. 

The  Lo'wer  Six  Dorsal  Nerves. — The  anterior  divisions  of  the  seventli,  eighth, 
ninth,  tenth,  and  eleventh  dorsal  nerves  are  continued  anteriorly  from  the  intercostal 
spaces  into  the  abdominal  wall,  and  the  twelfth  dorsal  is  coruinued  throughout  its 
whole  course  in  the  abdominal  wall,  since  it  is  placed  below  the  last  rib ;  hence 
these  nerves  are  named  h/tver  ur  abdominal  intcix-ostal  nerves.  They  have  (with 
the  exception  of  the  last)  tbe  same  arrangement  as  the  upper  ones  as  far  as  the 
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anterior  extreTnities  of  the  intercostal  spaces,  where  they  p&s^  behind  the  costal  car- 
tilages and  betwi't^n  the  Internal  (>bli<]ue  and  Transversalis  inuscles  to  the  sheath  of 
the  Reelu«,  wliich  they  perforate.  They  supply  the  Reelus  miisde,  and  terminate 
in  hrancht^i*  which  become  suboutaneouit  near  the  linea  alba.  Tbes^e  brunches,  which 
are  uume<l  the  anterior  cutaneous  nerve*  of  the  abdomen,  supply  the  intc;:unient  of 
the  front  of  the  belly  ;  they  are  directed  outward  a«  far  as  the  lateral  ciitanetMis 
nerves.  The  lower  intercoiiital  nerves  supply  the  intercojital  and  abdominal  niuh- 
clefi,  and  about  the  middle  of  their  course  give  oif  lateral  cutaneous  branches,  which 
pierce  the  External  intercostal  and  External  oblitjue  muscle»  and  are  distributed  to 
the  integument  of  the  abdomen,  the  anterior  branches  pai*«ing  nearly  ii»  far  forward" 
as  the  niargin  of  the  Rectus,  the  j>osterior  branches  passing  to  supply  the  ekin  over 
the  Latissimiis  dnrsi.  where  they  join  the  dorsal  cutaneous  nerves. 

The  last  dorsal  is  larger  than  the  other  dorsal  nerves.  Its  anterior  division 
runs  along  the  lower  border  of  the  last  rib  in  fi-ont  of  the  Quadratus  lumborum, 
perforates  tlie  aponeurosis  of  the  Transversalis,  and  passes  forward  between  it  and 
the  Internal  oblique,  to  be  distributed  in  the  same  manner  as  the  prece<ling  nerves. 
It  cnmmunicates  with  the  ilio-hypogastric  branch  of  the  lumbar  plexus,  and  is  fre- 
i^uently  connected  with  the  first  lumbar  nerve  by  a  slender  branch,  the  domi-lum- 
bar  uervt%  which  descends  in  the  substance  of  the  Quadratus  lumborum. 

The  lateral  cutaneous  branch  of  the  last  dorsal  is  remarkable  for  its  large  size; 
it  perforates  the  Internal  and  External  oblique  muscles,  passes  downward  over  the 
crest  of  the  ilium  in  front  of  the  iliac  branch  of  the  ilio-hypt^giLstric  (Fig.  /ilri.  p. 
77i'),  and  is  distributed  to  the  integument  of  the  front  of  the  hip,  some  of  its  fila- 
ments extending  as  low  down  as  the  trochanter  major.  It  does  not  divide  into  an 
anterior  and  posterior  branch  like  the  others. 


LTJMBAK   NERVES. 

The  lumbar  nerves  are  five  in  number  on  each  side :  the  first  appears  between 
the  first  and  second  lumbar  vertebne,  and  the  last  between  the  last  lumbar  and  the 
base  of  the  sacntm. 

The  roots  of  the  lumbar  nerves  are  the  largest  and  their  filaments  the  most 
numerous  of  all  the  spinal  nerves,  and  they  are  closely  aggregated  together  tipon 
the  lower  end  of  the  cord.  The  anterior  roots  are  the  smaller,  but  there  is  not  the 
same  disprofwrtion  between  them  and  the  posterior  roots  as  in  the  cervical  nerves. 
The  rotitH  of  these  nerves  have  a  vertical  direction  and  are  of  considerable  length, 
more  especially  the  lower  ones,  since  the  spinal  cord  does  not  extend  beyond  the 
first  lumbar  vertebra.  The  roots  become  joined  in  the  intervertebral  foramina,  and 
the  nerves,  so  formed,  divide  at  their  exit  into  two  divisions,  anterior  and  posterior. 

PosTEKiOR  Divisions  of  the  Lumbar  Nerves. 

The  posterior  divisions  of  the  lumbar  nerves  (Fig.  507,  p.  765)  diminish  in 
size  from  above  downward ;  they  pass  backward  between  the  tninsverse  processes 
and  divide  into  external  and   internal  bmnches. 

Tlie  external  branches  supply  tlie  Erector  spinip  nnd  Intcrtninsverse  muscles,^ 
From  the  three  upper  branches  cutaneous  nerves  are  derived  wliich  pierce  the  apo- 
neurosis of  the  Latissimus  dorsi  mupcle  and  descend  over  the  back  part  of  the  crest 
of  the  ilium,  to  be  distributed  to  the  integument  of  the  gluteiil  rc;rion,  some  of  the 
filaments  passing  as  far  as  the  trochanter  major. 

The  internnl  branches,  the  smaller.  ])ass  inward  close  to  the  nrticular  processes  of 
the  vertebne,  and  supply  the  Multifidus  spina*  an<l  Interspinnles  muscles. 


Anteirior  Divisions  of  the  Ldmbar  Nerves. 
The  anterior  divisions  of  the  lumbar  nerves  increase  in  size  from  above  down- 
ward.    At  their  origin  they  communicate  with  the  lumbar  ganglia  of  the  sympa- 
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tlictic  bv  lon^  slender  filaments,  whioh  acoompanv  the  lurabnr  arteries  ronnd  the 
silica  of  the  bodies  of  the  vertebne  beneatli  the  rsoajs  muscle.  The  nerves  jmsa 
obliquely  outward  behind  the  Psojis  magnus  or  between  its  fasrieuli,  distributing 
filaments  to  it  and  the  Quadralus  lumbonim.  The  anterior  divisions  of  the  four 
upper  nerves  are  connecte<l  together  in  this  situation  by  jinastornotic  lonps,  and 
form  the  htinhar  plt'Tim.  The  luiterior  division  of  the  fifth  lumbar,  joineil  witli  a 
bnmeh  from  the  fourth^  descemln  aci*088  tlie  base  of  the  sacrum  lo  join  the  ant<*- 
rior  diviif^iou  of  the  tirst  sacral  nerve  and  a^ssist  in  the  formation  of  the  (*aci*al 
plexus.  The  cord  resulting  from  the  union  of  the  fifth  lumbar  and  the  bninch 
from  the  fourth  is  called  the  fumbo-naeral  nerve. 


C.  WtTH    13  If    DOftG*  . 


LdMBAB  Plexus. 

The  lumbar  plexus  is  formed  by  the  loops  of  communiejition  between  the  ante- 
rior divisions  of  tlie  ftmr  upj)er  lumbar  nerves.  The  pU*xuH  is  narrow  above,  and 
often  connectcil  with  the  last  doi*s;il  by  a  slender  braneb,  the  tJurm-htmlHir  twrvf  ;  it 

16  broad  below,  where  it  is  joined 
Fig.  608.  to  tlie  saeral  plexus  by  the  lundto- 

eacral  eord.  It  is  situated  in  the 
subslanoe  of  the  Psoas  muscle  near 
its  ]x>sterior  |>art,  in  fmm  of  the 
transverse  processes  of  the  lumbar 
vcrti'brie. 

The  mode  in  whieh  the  [>lexu3 
is  formetl  is  the  foUowing:  The  first 
lumbar  nerve  receives  a  brnnrh  from 
the  lajst  dorsal,  and  ^ives  i»fl'  llie  ilio- 
hypogfustric  and  ilio-inguinnl,  anil  a 
conimuuieating  bmnch  which  ]>asses 
down  to  the  sccon<l  lumbar  and 
forms  a  part  of  the  jreuito-cruml 
nerve.  The  second  gives  ofi*  llie 
remainder  of  the  genito-cnnid  and 
a  descending  branch  to  communi- 
cate with  the  third:  from  it  the 
greiiter  part  of  the  external  cuta- 
neous is  given  off.  The  fibn* 
of  this  communicating  branch  iire 
prolongeil  partly  into  tlie  ante- 
rior crural  and  partly  into  the  obturator  nerve. 

The  lliird  luuibar  nerve  gives  off  a  small  filament  to  the  external  cutaneous  and 
divides  into  two  large  bmnches,  which  assist  in  forming  tlie  anterior  crund  und  obiu- 
nitor  nerves.  When  the  accessory  oblunitor  existi*  iwmie  of  its  fibres  are  derived  from 
this  third  nerve.  It  also  gives  off  a  communicating  bninch  to  the  fourth.  The  fourth 
nerve  gives  a  communicating  filament  to  the  fifth,  and  divides  into  two  branches^ 
which  complete  the  anterior  crural  and  obturator.  Sometimes  it  also  tiimihhes  part 
y>f  the  accessory  obturator. 

From  this  arrangement  it  follows  that  the  ilio-hypogiustric  and  ilio-inguinal  arc 
derived  entirely  from  the  first  lumbar  nerve;  the  genilo-crund  piirtly  from  the  first, 
but  principally  from  the  second  nerve;  the  external  culafieous  for  the  most  purl  from 
the  second,  but  receiving  a  small  filament  from  the  third;  the  anterior  crural  and 
obturator  by  fibres  derived  from  the  second,  third,  and  fourth  ;  and  the  acoesssory 
obturator,  when  it  exists,  from  the  third  and  fourth,  probably  receiving  ali>o  some 
fibres  from  the  second  through  it^i  communicating  brauch. 
The  branches  of  the  lumbar  plexus  are  the 
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riio-hypogafitric. 
IHo-iiiguinal. 
iM'iiito-LTuml. 
Eiternal  cutaneous. 


Obturator. 
Accessory  oltturator. 
Anterior  crural. 


Tlie  Hio-hypograstric  Nerve  {aupt'rior  mnfruio-rutftHt'dUM)  nrl»e^  from  the  first 
luuibur  nerve.  It  cniergea  iVom  the  outer  bonier  of  tLe  Psohm  muscle  at  its  upper 
part»  and  crosses  obliquely  in  front  of  the  Qnwlmtus  lumborum  to  the  crest  of  the 

Fto.  509. 


Tilt*  l.mnbttr  FlexDA  and  its  Branclica.' 

ilium.  It  then  jjerforates  the  Transyenialis  muMcle  at  its  buck  part,  au^l  divides 
between  it  and  the  Internal  oblicpie  into  two  branches,  iliiK-  and  hypopistvic. 

The  iliar  branch  piercc«  the  Internal  and  External  oblique  uniHcles  inimediately 
above  the  crest  of  the  ilium,  and  is  distributed  to  the  iniepument  of  the  gluteal 
region,  behind  the  lateral  cutaneous  branch  of  tlie  last  dorsal  nerve  (Fig.  51.5,  p, 
7T9V  The  size  of  this  nerve  bears  an  inverse  proportion  to  that  of  the  cutaneous 
branch  of  the  last  dorsal  nerve. 

The  hifppffastrif  branch  (Fig.  510)  continues  onward  between  the  Internal 
oblique  and  Transversalis  musdee.  It  then  pierces  the  Internal  oblique,  and 
near  the  middle  line  perforates  the  aponeurosis  of  the  External  oblique  above 
the  external  abdominal  ring,  and  is  distributed  to  the  integument  covenng  the 
hj|)Ogastric  region. 

*  Thv  ruTangvnieiit  of  the  lumbar  pl«xt»  on  the  right  side  in  this  woodcut  is  not  Hlrldly  correct. 
(See  the  plan  on  preceding  |mge.) 
49 
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The  ilio-hjpogastric  nerve  communicates  with  the  Inst  «lorsiil  nn*l  ilin-inguinat 
nerves. 

Tlif  nio-inguinaJ  Nerve  {inferior  ntuHindo-cuianeouH),  Hiimlli;r  than  the  prv- 
cediu;^,  arises  witli  it  from  the  first  luiuhar  nerve.  It  emergen  from  tlie  outer  bor- 
der of  thf  Psoas  just  below  the  ilio-hypopastric,  and,  piJ*sing  oldi(|Ucly  acn>S8  the 
Quadratus  luiuboruin  and  Iliuetis  uiuscle.s,  pi'rfonitcft  the  Trunsversalis  near  the  fore 
part  of  the  crest  of  the  ilium,  and  eommunicjiteit  with  the  ilio-hypugastrio  nerve 
between  that,  uniscle  and  the  Internal  ol>li<|ue.  The  nerve  ihfii  pierces  the  Internal 
oblique,  distributing  filaments  to  it.  and,  aoconipanyinjr  the  spermatic  cord  througJi 
the  inguinal  cniial.  it  escapes  at  tlie  extcrnid  abdominal  ring,  and  is  distributed  to 
the  integument  of  the  upper  and  inner  part  of  the  thigh,  and  to  the  scrotum  in  the 
male  and  to  the  labium  in  the  fenude.  The  size  of  this  nerve  is  in  inverse  propor- 
tion to  that  of  the  ilio-hyp<»g;istric.  Occiu^iionally  it  is  very  small,  and  ends  by 
joining  the  ilio-hypogastric ;  in  sucli  cases  a  bnuich  from  the  ilio-hypogastric  takes 
the  place  of  the  ilio-ingninal,  or  the  latter  nerve  may  be  altogether  absent. 

The  Genito-orural  Nerve  arises  from  the  second  lumbar,  and  by  a  few  fibres 
from  the  cord  of  communication  between  it  and  the  first.  It  parses  obliquely 
through  the  substance  of  the  Psoas,  dc-^cends  on  its  surface  to  near  Pouparts  liga- 
ment, ami  divides  into  a  genital  and  crunil  branch. 

The  ifiiitiil  branrh  descends  on  the  external  iliac  artery.  Bending  a  few  filaments 
rouml  that   vesfiel :  it  then   pierces  the  fascia  transvcrsalis  or  yiiLsses  through  the 
int^M'nal  abdominal  ring,  descends  along  the  back  part  of  the  spermatic  cord  to  the, 
scrotum,  and  supplies,  in  the  male,  the  Cremaater  muscle ;  in  the  female  it  accom- 
panies the  round  ligament,  and  is  lost  upon  it. 

The  i'rurnl  hrant'h  passes  along  the  inner  margin  of  the  Psoas  muscle;,  beneath 
Poupart's  ligament,  into  the  tliigh,  entering  the  sheath  of  the  femora!  vessels  and 
lying  superficial  and  a  little  external  to  the  femoral  artery.  It  pierces  the  anterior 
layer  of  the  sheath  of  the  vessels,  and,  becoming  superficial  bv  passing  through  the 
fascia  lata,  it  supplies  tlie  skin  of  the  anterior  ^pect  of  the  thigh  as  far  as  midway 
between  the  pelvis  and  knee.  On  the  front  of  the  thigh  it  eommuninites  with  the 
outer  branch  of  the  michile  cutaneouf^  nerve,  derived  from  the  anterior  erural. 

A  few  filaments  from  this  nerve  may  be  traced  on  to  the  femoiid  artery;  they 
are  derived  from  the  nerve  as  it  passes  beneath   Poupart's  ligament. 

The  External  Cutaneous  Nerve  arise*  from  the  second  and  third  lumbar 
nerves.  It  emerges  from  the  outer  border  of  the  Psoas  muscle  about  its  middle, 
and  croaaea  the  Iliacus  muscle  oldit^uely  to  the  notch  imme<liately  beneath  the  ante- 
rior superior  spine  of  tlie  ilium,  where  it  passes  under  Poupart's  ligament  into  the 
thigh   and  divides  into  two  branchcH  of  nearly  equal  size. 

The  tnitrrior  hrant'h  descends  in  an  aponeurotic  canal  formed  in  the  fascia  lata* 
becomes  saj»erficial  about  four  inches  below  Poupart's  ligament,  and  divides  into 
branches  which  are  distributed  to  the  integument  along  the  anterior  and  outer  part 
of  the  thigh  as  far  down  as  the  knee.  This  nerve  occasionally  communicates  with 
the  long  saphenous  nerve  in  front  of  the  knee-joint. 

The  ptigftrior  Itranrh  pierces  the  fascia  lata.  an<l  subtlivides  into  branches  which 
pass  backward  across  the  outer  and  posterior  8ui*face  of  the  thigh,  supplying  tlie 
integument  from  the  crest  of  the  ilium  as  far  as  the  middle  of  the  thigh. 

The  Obturator  Nerve  supplies  the  Obturator  extemus  and  Adductor  musclen 
of  the  thigh,  the  articulations  <if  the  hip  and  knee.  an<l  (.vccasionallv  the  integument 
of  the  thigh  and  leg.  It  arises  by  two  bmnches:  one  from  the  third,  the  other 
from  the  fourth  lumbar  nerve,  receiving  aKi  some  fibres  fmm  the  second.  It 
descends  through  the  inner  fibres^  of  the  Psoas  muscle,  and  emerges  from  its  inner 
bortler  near  the  brim  of  the  pelvis;  it  then  runs  along  the  lateral  wall  of  the  pelvi.<t. 
above  the  obturator  vessels,  to  the  upper  part  of  the  obturator  foramen,  where  it 
eJiters  the  thigh,  and  divides  into  an  anterior  and  a  posterior  branch  Hejmmted  bv 
the  Adductor  brcvis  muscle. 

The  aikUrior  hran*;h  (Fig.  511)  passes  down  in  front  of  the  Adductor  brevb, 
being  covered  by  the  Pectineus  and  Adductor  longus,  and  at  the  lower  border  of 
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the  latter  muscle  communicates  with  the  internal  cutaneous  and  internal  sapbenoiu 
nerves,  forming  a  kind  of  ]>lexus.  It  then  descends  upon  the  femoral  artery,  upon 
which  it  is  finally  distributed. 

This  nerve  near  the  obturator  foramen  gives  off  an  articular  branch  t-o  the  hip- 
joint.  Behind  the  Peetineua  it  distributes  muscular  bra.nches  to  the  Adductor 
longus  and  Gracilis,  and  occasionally  to  the  Adductor  brevis  and  Peetineua,  and 
receives  a  communicating  branch  from  the  accessory  obturator  nerve. 
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I.iiintMir  Plexus: 
III.  lUo-hjrpogastric 
II,  llio-ln^lnal. 
Ill-,  socotid  lumbiir  nerve. 
GC,  tiL-nlto-oruml. 
Kr.  Kxternitl  tMiUnenui. 
MC,  l^fld'llf  riiUDi'iiiu. 
IC.  Iiiieriml  ruuineotw. 
TS,  Inroniat  wtphfimtu. 
PI*.  VXCXMS  iMtclU:. 


Sacral  Piexuft : 
DP.  DomaHii  pents  of  pudic. 
IP.  Inft.-rl')r  bemorrtinUliiI  of  pudlc. 
P.Superflclal  perlnool  of  piidlr  oiiil  inferiur 

pndenUal  of  *\nn\\  M;l&tiu. 
TO,  Tnforffvr  trltifcal  uf  ftUiaU  sciatic. 

■\  external  popliteal. 

r||OU?>. 

.M<  >,  SiM~<  iiiM,  iitiLiic-oui. 

AT,  HniiiPlu-^  of  ulUcrlttr  tlMal 

PT,  Brancb  (-f  posterior  tibial  (after  Flnw«r>.| 


Occasionally  this  communicating  branch  is  continued  down,  as  a  eiitaneoiia 
branch,  to  the  thigh  and  leg.  This  ocoa<iional  cutaneous  branch  emerges  from 
beneath  the  lower  border  of  the  Adductor  hmgus.  descends  along  the  posterior 
margin  of  the  Sartorius  to  the  inner  side  of  the  knee,  where  it  pierces  the  de^p 
fascia,  communicates  with  the  hmg  siiphenous  nerve,  and  is  distribute*!  to  the  integ- 
ument of  the  inner  side  of  the  leg  as  low  down  ns  its  middle.  When  the  brantrh  is 
small  its  place  is  supplied  by  the  interiml  cutaneous  nerve. 

The  posterior  branch  of  the  obtumtor  nerve  pierces  the  Obturator  extcrnus, 
sending  branches  to  supply  it,  and  passes  behind  the  Adductor  brevis  on  the  front 
of  the  Adductor  magnus,  where  it  divides  inia  numerous  muscular  branches,  which 
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supply  tlio  Adductor  magniis  and  occasionally  the  Adductor  brevis.  One  of  the 
])ranche8  gives  ofT  a  (ilament  to  the  knee-joint. 

The  articular  branch  for  the  kaee-joiut  ped'orates  the  lower  part  of  the  A(iduc- 
tor  magnus  and  enters  the  popliteal  space;  it  then  descend:?  upon  the  popliteal 
artery  as  far  as  the  back  part  of  the  knee-joint,  where  it  perfonites  the  posterior 
Hgan»ont  and  ia  distribute<i  to  the  synovial  membrane.  It  gives  filaments  to  the 
artery  in   itn  course. 

The  Accessory  Obturator  Nerve  (Fig,  509,  p.  769)  is  of  a  stuall  size,  and 
arises  eiiiicr  from  the  obturator  nerve  near  its  origin  or  by  separate  filaments  from 
the  third  and  fourth  lumbar  nerves,  probably  receiving  also  some  fibres  from  the 
second  through  its  counuunicivting  branch.  It  dcsrcnds  along  the  inner  border  of 
the  Psoa*  muscle,  crosses  the  body  of  tlie  pubes.  and  passes  beneath  the  Pectincus 
muscle,  where  it  divides  into  numerous  branches.  One  of  these  supplies  the  Pec- 
tiueus,  [)enerrating  iw  under  surface,  another  is  distributed  to  the  hip-joint,  while  a 
third  coDimunicates  with  the  anterior  branch  of  the  obturator  nerve.  This  branch, 
when  of  large  size,  is  prolonged  (a^  already  mentionetl)  as  a  cutaneous  branch  to 
the  leg.  The  accessory  obturator  nerve  is  not  constantly  found ;  when  absent,  the 
hip-joint  receives  two  branches  from  the  obturator  nerve.  Occasionally  it  is  very 
small  an<l  becomes  lost  in  (be  capsule  of  the  hip-joint. 

The  Anterior  Crural  Nerve  (Figs.  509,  511)  is  the  largest  branch  of  the  lum- 
bar plexus.  It  supplies  muscular  branches  to  the  Iliacus,  Peetineus,  and  all  the 
muscles  on  the  front  of  the  thigh,  excepting  the  Tensor  vaginiie  femoris.  cutaneous 
filaments  to  the  front  and  inner  side  of  the  thigh  and  to  the  leg  and  foot,  and  artic- 
ular branches  to  the  knee.  It  arises  from  the  third  and  fourth  lumbar  nerves, 
re*!eiving  also  a  fasciculus  from  the  second.  It  descends  through  the  fibres  of  the 
Psoas  muscle,  emerging  from  it  at  the  lower  part  of  its  outer  l)order,  and  pusses 
down  between  it  and  tlie  Iliacus,  and  beneath  Poupart's  ligament,  into  the  thigh, 
where  it  becomes  somewhat  flattened  and  divides  into  an  anterior  or  cutaneous  and 
a  posterior  or  muscular  part.  Beneath  Poupart's  ligament  it  is  separated  from  the 
femoral  artery  by  the  Psoas  muscle,  and  lies  beneath  the  iliac  fascia. 

Witfii'n  tint  fwhis  the  anterior  crural  nerve  gives  off  from  its  outer  side  some 
sruiill  branches  to  the  Iliacus,  and  a  luanch  to  the  femoral  artery,  which  is  distrib- 
uted upon  the  upper  part  id'  that  vessel.  The  origin  of  this  branch  varies;  it  occa- 
sionally arises  higher  than  usual,  or  it  may  arise  lower  down  in  the  thigh. 

£ztcrnal  to  the  pelvis  the  following  brunches  are  given  off; 


From  the  A}\tcrior  Division,^ 


From  the  Posterior  Divhion, 

Muscular. 
Articular. 


^riddle  cutaneous. 
In  tenia]  cutaneous. 
Long  saphenous. 

The  mithllc  rutnncoua  nerve  (Fig.  510)  pierces  the  fiiscia  lata  (occasionally  the 
Sart4)rius  also)  about  three  inches  below  Poupart's  ligament,  and  divides  into  two 
branches,  which  descend  in  immediate  proximity  along  the  fore  part  of  the  thigh, 
distributing  numerous  branches  to  t!ie  integument  as  low  as  the  iront  of  the  knee, 
where  it  communicates  with  a  branch  of  the  internal  saphenous  nerve.  Its  outer 
bniuch  communicates  above  with  the  crural  branch  of  the  grnito-crural  nerve,  and 
the  inner  bninch  with  the  internal  cutaneous  nerve  below.  The  Sartorius  mu.^^de 
is  supplied  by  this  or  the  following  nerve. 

The  intrrnal  cutaneous  ncnu^  passes  obliquely  across  the  upper  part  of  the  sheath 
of  the  femond  artery,  and  divides  in  front  or  at  the  inner  side  of  that  vessel  into 
two  branches,   nnterior  and  internal. 

Tlie  anterior  branch  perforates  the  fik-scia  lata,  at  the  lower  thinl  of  the  thigh, 
and  divides  into  two  branches,  one  of  which  supplies  the  integument  as  low  down 
as  the  inner  side  of  the  knee ;  the  other  crosses  the  patella  to  the  outer  side  of  the 
joint,  communicating  in  its  course  with  the  long  saphenous  nerve.     A  cutaneous 

'  One  of  tb«  tnusdes  of  the  thigh,  the  Sartoriiw,  receives  lU  nerroiis  siipplv  from  this  group. 
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filament  w  occasionally  given  off  from  this  nerve  which  accompanies  the  long  saphe- 
nous vein,  and  it  sometimes  coininnnicales  with  tlie  internal  hninch  of  the  nerve. 

The  internal  bnineh  descends  along  the  inner  border  ol"  the  Sartoriuj?  muscle  to 
the  knee,  where  it  pierces  the  fascia  hiLi,  communicates  \vith  the  long  9a])honou8 
nerve,  and  gives  oif  several  cutaneous  branches.  The  nerve  then  passes  down  the 
inner  side  of  the  leg,  to  the  integument  of  which  it  ia  distributed.  This  nerve, 
beneath  the  fai^cia  lata,  joins  in  a  plexiforn»  network  by  uniting  with  branches  of 
the  long  Siiphenoup  and  obturator  nerves  (Fig.  /ill).  When  ihe  communicating 
branch  from  the  latter  nerve  is  large  and  continued  to  the  integument  of  the  leg, 
the  inucr  branch  of  the  internal  cutaneous  is  small  and  terminates  at  the  plexus, 
occasionallv  giving  off  a  few  cutaneous  filaments. 

This  nerve  before  subdividing  gives  off  a  few  filaments  which  pierce  the  fascia 
lata,  to  supply  the  integument  ot  the  inner  side  of  the  thigh,  acctnnpanying  the 
long  sajihenous  vein.  ()ne  of  these  filaments  (Misses  through  the  saphenou:*  opening, 
a  second  becomes  subcutaneous  about  the  middle  of  the  thigh,  and  a  third  pierces 
the  fiiscia  at  its  lower  third. 

The  loHt/  or  internal  sapfiruous  nerve  is  the  largest  of  the  cutane4)us  branches 
of  the  anterior  crural.  It  approaches  the  femoral  artery  where  this  vessel  passes 
beneath  the  Surtorius,  and  lies  on  its  outer  side,  beneath  the  aponeurotic  covering 
of  Hunter's  canal,  as  far  as  the  opening  in  the  lower  part  of  the  Adductor  magnus. 
It  then  quity  tlie  artery  and  descends  vertically  along  the  inner  side  of  the  knee 
beneath  the  8artorius,  pierces  the  deep  fascia  betweeii  the  tendons  of  the  Sartorius 
and  Gracilis,  and  becomes  subcutaneous.  The  nerve  then  passes  along  the  inner 
side  of  the  leg,  accompanied  by  the  internal  saphenous  vein,  descends  behind  the 
int(*rnal  border  of  the  tibia,  and  at  the  lower  third  of  the  leg  divides  into  two 
branches:  one  continues  its  course  along  the  margin  of  the  tibia,  tenninating  at 
the  inner  ankle;  the  other  passes  in  front  of  the  ankle,  and  is  distributed  to  the 
integument  along  the  inner  side  of  the  foot  as  hr  as  the  great  toe,  communicating 
with  the  internal  bmnch  of  the  musculo-cutaneous  nerve. 

Branches. — The  long  saphenous  nerve  ahout  the  middle  of  the  thigh  gives  off  a 
communicating  branch  which  joins  the  plexus  formed  by  the  obdurator  and  inter- 
nal cutaneous  nerves. 

At  the  inner  nide  of  the  knee  it  gives  oflT  a  large  branch  (n.  nttfineuit  patethf*) 
which  pierces  the  Sartorius  and  fascia  lat^i,  and  is  distrilmted  to  the  integument  in 
front  of  the  fiatella.  Tliis  nerve  communicates  above  the  knee  with  the  anterior 
branch  of  the  intenial  cutaneous;  below  the  knee  with  (»ther  branches  oF  the  lone 
saphenous;  and  on  the  outer  side  of  the  joint  with  branches  of  the  middle  ana 
external  cutaneous  nerves,  forming  a  ploxiform  network,  the  fderuB  putelhe.  The 
cutancfuis  nerve  of  the  patella  is  occasionally  suuill.  and  terminates  by  joining  the 
internal  cutaneous,  which  sui)plies  its  place  in  front  of  the  knee. 

Below  the  knee  the  bnvnches  of  the  long  saphenous  nerve  are  distributed  to  the 
integument  of  the  front  and  inner  side  of  the  leg.  co.nmunic^ting  with  the  cutane- 
ous brancliL's  froui  the  internal  cutaneous  or  obturator  nerve. 

The  deep  grroup  (»f  bninches  of  the  anterior  crural  nerve  are  muscular  and 
articular. 

The  mn^eular  hrarwhes  supply  the  Pectineus  and  all  the  muscles  on  the  fhjnt 
of  the  thigh  except  the  Tensor  vagime  feuioris.  which  is  supplied  fi'om  the  superior 
gluteal  nerve,  and  the  8artorius,  which  is  suj>plied  by  fdameuts  from  the  middle  or 
internal  cutaneous  nerves. 

The  branches  to  the  Pectineun^  usually  two  in  number,  pass  inward  behind  the 
femonvl  vessels  and  enter  the  muscle  on  its  anterior  suiface. 

The  branch  of  the  IteetuJ*  muscle  enters  its  under  surface  high  up, 

Thi-  bnmch  of  the  Vitstua  trternuit^  of  large  size*  follows  the  course  of  the 
descending  branch  of  the  external  circuiidlex  artery  to  the  lower  part  of  the  muscle. 
It  gives  off  an  articular  fihuneut  to  the  knee-joint. 

The  branches  to  the  Vastus  internus  and  Crnrem  enter  the  middle  of  those 
muscles,  the  one  to  the  Viistus  intemus  supplying  a  filament  iu  the  knee-joint. 
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The  articular  branchm^  two  iu  number,  supply  the  knee-joint.  One,  a  long 
slender  filament,  is  denve<l  from  the  nerve  to  the  Vastus  exleraus.  It  penetrates 
the  capsular  ligament  of  the  Joint  on  its  anterior  aspect.  The  other  is  Jerivetl  from 
the  nerve  to  the  Vastus  intemua.  It  deftcends  along  the  internal  iniemiusrular 
iieptarn,  iiccompunyiug  tlie  deep  braneh  of  the  anastomotica  nia;rnii  artery,  pierres 
the  cupMuIar  lit;ament  of  the  joint  ou  iti<  inner  Hide,  and  BUpplie;s  the  i^ynovial 
membrane. 


THE  SACRAL  AND  COCCYGEAL  NERVES. 

The  saeral  pn*ri^s  are  five  in  number  on  each  side.  The  four  upper  ones  pass 
fnmi  the  »aoral  <*anal  through  the  sacral  foramina;  the  fiAh,  through  the  foramen 
between  the  ;»acnim  and  coccyx. 

The  roots  of  origin  of  the  upper  sacral  (and  lumbar)  nerves  are  the  largest  of 
all  the  spinal  nerves,  whilst  those  of  the  lowest  sacral  and  coccygeal  nerve  are  the 
smallest. 

The  roots  of  these  nerves  are  of  very  considerable  length,  being  longer  thun  those 
of  any  of  the  other  spinal  nerves,  on  awount  of  the  spinal  cord  not  extending  heyond 
the  first  lumbar  vertebra.  From  their  great  length  and  the  appearance  tliey  pre- 
sent in  conneetlon  with  the  spinal  cord  the  roola  of  orjgiu  oi'  these  nerves  are  called 
collectively  the  cauda  et/uina.  Each  sacral  and  coccygeal  nerve  divides  into  two 
divisions,  anterior  and  posterior. 

The  posterior  sacral  nerves  (Fig.  51.3)  are  small,  diminish  in  size  from  above 
downward,  and  emerge,  except  the  last,  from  the  sacral  canal  by  the  posterior  sacral 
fonuiiiua. 

The  three  aj'pcr  ones  are  covered  at  their  exit  from  the  sacral  canal  by  the  Mul- 
tifiilns  spinas,  and  divide  into  external  and  internal  branches. 

The  int4?rnnl  Itninches  are  small  and  supply  the  Multifidus  spinn?. 

The  t'xtern/tl  brani'hes  join  with  each  other  and  with  the  last  lumbar  and  fourth 
sacral  nerves  by  means  of  coranninicating  loops.  These  branches  pass  outward  to 
the  outer  surface  of  the  great  sacro-sciatic  ligament,  where  thev  form  a  second  series 
of  hH>ps  beneath  the  Gluteus  maximus.  Cutaneous  branches  from  this  second  series 
of  Iitops,  usually  three  in  number,  pierce  the  Gluteus  maximus — one  near  the  |ios- 
terior  inferior  spine  of  the  ilium,  another  opposite  the  end  of  the  saeram,  and  the 
thinl  niidway  between  the  other  two.  They  supply  the  integument  over  the  poste- 
rior part  of  the  gluteal  region. 

1  he  tico  lowt*r  poxtvrior  nacral  nerves  are  situated  below  the  Multifidus  spinie. 
They  are  of  small  size,  find  do  not  divide  into  internal  and  external  branches,  but 
join  witli  eiu'h  other  and  with  the  cocovgeal  nerve,  so  as  to  form  hx)iw  on  the  back 
of  the  sacnim,  filaments  fmm  which  supply  the  integument  over  the  coccyx. 

The  coccygroal  nerve  divides  into  its  anterior  and  posterior  divisions  in  the 
sj^inal  canal.  The  pogitfrior  division  is  the  smaller.  It  does  not  divide,  but 
receives,  as  already  mentioned,  a  communicating  branch  from  the  last  sacral, 
and  is  lost   in   the  fihnms  structure  on   the  back   of  the  coccyx. 

The  anterior  sacral  nerves  diminish  in  size  from  above  downward.  Tlic  four 
upper  ones  eirier^e  from  the  anterior  sacral  foramina:  the  anterior  division  of  the 
fifth,  after  emerging  froiu  the  spinal  canal  through  its  terminal  opening,  curves  for- 
war<l  hetweon  the  sacrum  and  the  coccvx.  AH  the  anterior  sacral  nerves  communi- 
cate with  the  sacral  ganglia  of  the  symj)athetic  at  their  exit  from  the  sacral  foram- 
ina. The  Jirttf  nerve,  of  large  size,  unites  with  the  lumbo-sacral  cord  formed  by 
the  fifth  hnnbar  and  a  bnineb  from  the  fourth.  The  serotiti,  e<|ual  in  size  to  the 
preceding,  and  the  tfiirti,  altout  one-fourth  the  size  of  the  second,  unite  with  this 
trunk,  and  form,  with  a  small  fascicidus  from  the  fourth,  the  sacral  pit'jrnn^  a  via- 
cei-al   bninch   being  given  off  from   the  third  nerve  to  the  bladder. 

The  fourth  anterior  sacral  nerve  sends  a  branch  to  join  tJie  sacral  plexus. 
The  remaining  portion  of  the  nervo  divides  into  visceral  and  n»uscular  branches, 
id  a  communicating  filament  descend.^  to  join  the  fiflh  sacral  nerve.     The  rhrrral 
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branches  are  distributed  U)  the  viscera  of  the  pelvis,  communicating  with  the  8vm- 
paihetic  nerve.  These  hranclies  a8cend  iipou  the  rectum  and  bladder — in  ihe 
female  upon  the  va;2;ina  and  bladder — communicutinii  with  branches  of  the  svnipa^ 
tbetic  to  form  the  hvpoga-stric  plexus.  The  tnumculctr  hrnnche^  are  djjitribnted  to 
the  Levator  ani,  Coccyecus*  and  Sphincter  ani.  ('utnneous  filamentR  arise  from 
the  latter  branch,*  which  supply  the  integument  between  the  anus  and  coccyx. 
Another  cutaneous  branch  is  frerpiently  •riven  off  from  this  nerve,  though  s<^>ine- 
times  from  the  jMidic  (Schwnlbe).  It  })orf<>rateH  the  great  sacro-sciatic  ligament, 
and,  windin*:  round  the  lower  border  of  the  Gluteus  maximus,  suppliea  the  skin 
over  the  lower  and  \mwv  part  of  this  muscle. 

The  fifth  anterior  sacral  nerve,  after  |)a.Hsing  from  the  lower  end  of  the  sacral 
canal,  curves  forward  through   the  fifth  sacral  f'»niu)en,  formed  between  the  lower 
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part  of  the  sacrum  and  the  transverse  process  of  the  first  piece  of  the  coccyx.  It 
picrcea  the  Coccyguus  muscle,  and  descends  ujx)n  its  anl^'rior  surface  to  the  tip  of 
the  coccyx,  where  it  again  perforates  the  muscle,  to  be  distributinl  to  the  int«^- 
ment  over  the  back  poi't  and  side  of  the  coccyx.  This  nerve  comuninicatcs  abuvo 
with  the  fourth  sacral  and  below  with  the  coccygeal  nerve,  and  sup]>]ic«  the  C013- 
cygc'us  muscle. 

The  anterior  division  of  the  coccygreal  nerve  is  a  delicate  filament  which 
escapes  at  the  termination  of  the  sacitil  ctinnl ;  it  passes  downward  behind  Uie 
rudimentary  tninsverse  proces'.s  of  the  first  piece  of  the  coccyx,  and  curves  forward, 
through  the  notch  Itetween  the  first  and  second  pieces,  piercing  the  Coccygeiis  mus- 
cle and  descending  on  its  anterior  surface  to  near  the  tip  of  the  coccyx,  where  it 
again  pierces  the  muscle,  to  be  distribnte*!  to  the  integument  over  the  back  pari 
and  side  of  the  coccyx.  It  is  joined  by  a  branch  from  the  fifth  anterior  sacral  aa 
it  descends  on  the  surface  of  the  Cuccygeus  muscle. 
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Sacral  Plkxus  (Fig.  514). 

The  sacral  plexns  i«  formed  by  the  Imiibfi-sjicral  cord,  the  anterior  divisions  of 
the  three  upper  sacral  nerves,  and  part  of  that  of  the  fourth.  The.se  nerves  prcK 
ceed  in  *lifl*erent  ilire<-tii»ns,  tlie  upper  ones  obliipielv  ilownward  and  outward,  the 

Fio.  .>14 


Sld«  Vl«w  of  Pelvic,  sbowiiig  Mcrul  ploxuL 

lower  one  nearly  horizontally,  and  they  all  unite  into  a  single  broad,  flat  cord. 
The  sacral  plexus  is  trianjrnlar  in  form,  Ua  base  coiTespondin^r  with  the  exit  of  the 
nerves  from  the  Bacmni,  its  apex  with  the  lower  pan  of  the  great  Raen»-Hciatie  fora- 
men. It  rerttH  upon  the  anterior  surface  of  the  Pyriformis,  and  is  covered  in  front 
by  the  pelvic  fascia,  which  separates  it  from  the  sciatic  and  public  branches  of  the 
internul  iliiic  artery  an<i  from  the  viscera  of  the  pelvi.s. 
The  branches  of  the  siicral  plexus  are — 

Muscular.  Pndic. 

Superior  gluteal.  Small  sciatic. 

Great  sciatic. 

The  muscular  branches  supply  the  Pyriformis,  Obturator  internus,  the  two 
Gemelli,  and  the  Quadratns  feraoris.  The  hi-anch  to  the  Pyrifonnis  arises  either 
from  the  plexus  or  from  the  upjHT  sacral  nerves  before  they  enter  the  plexus:  the 
branch  to  the  Obturator  internus  arises  at  the  junction  of  the  liniibo-.-iacnil  and 
first  sacral  nerves;  it  ]»asses  out  of  the  pelvis  throu^rii  the  prent  sjicro-sciatic  fora- 
men, crosses  behind  the  spine  i>f  the  iM-liiuiu,  and  ciitei-s  the  pelvis  again  tlirnut^li 
the  lesser  sacro-sciatic  foninien  to  the  inner  surface  of  the  Obturator  internus.  Tl-e 
branch  of  the  (remellus  supenor  arises  from  the  lower  part  of  the  plexus,  near  the 
pudic  nerve:  the  small  brancli  to  the  Gemellus  inferior  iind  (^nadratus  femoris  also 
arises  from  the  lower  part  of  the  plexus:  it  pa^es  through  the  great  sacro-sciatic 
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foraineu,  and  courses  down  beneath  the  Geinelli  and  tendon  of  the  Obturator  iut^ir- 
nuA.  and  supplies  the  muscles  on  their  ileep  or  anterior  stirfiice.  It  pivo?i  off  an 
articular  bnuu-h  to  (he  hip-joiut.  This  branch  ia  oocasionally  derived  from  the 
upper  jMirt  of  the  great  sciatic  nerve. 

The  Superior  Gluteal  Nerve  (Fig.  51fi)  ariHcs  from  the  back  part  *)f  the  lunil>o- 
sacral  cord;  it  passes  fiuni  the  pflvis  tliroujih  the  great  Hacrtt-wialic  foramen  above 
the  Pvrifonnis  muscle,  accompanied  by  the  gluteal  vessels,  and  divides  into  a  supe- 
rior and  an  inferior  branch. 

The  MHftt'rior  hrnncli  follows  the  line  of  origin  of  the  Gluteua  minimus,  and  sup- 
plies it  and  the  Gluteus  medius. 

The  iufi*rior  brmwh  crosses  obIi<(«cly  between  llie  Gluteus  minimus  and  medius, 
distributing  iilamonls  to  both  these  muscles,  and  terminates  in  the  Tensor  vaginae 
ftriuoris,  extending  nearly  to  its  lower  end. 

The  Pudio  Nerve  arises  from  the  li>wer  part  of  the  sacral  plexus,  and  leaves 
the  pelvis,  through  the  great  sncro-scialic  foramen,  below  the  Pvrit'ormis.  It  then 
crosses*  the  spine  of  the  ischium  and  re-enters  the  pelvis  thniugh  the  lesser  sacro- 
sciatic  foramen.  It  accomiMinies  the  pudic  vessels  upwanl  and  forward  along  the 
outer  wall  of  the  isohio-reclal  fo*sa,  being  contained  in  a  sheath  of  the  obturator 
fjLscia,  and  divides  into  two  tcrmiiml  branches,  the  perineal  nerve  and  the  dorsal 
nerve  of  the  penis.     Near  its  origin  it  givejit  off  the  inferior  hemorrhoidal  nerve. 

The  inferior  in'morrhoidal  ftcrt'f  is  occasionally  derive<l  from  the  sacral  plexus. 
It  passes  across  the  ischio-rectal  fossa,  with  its  accompanying  vessels,  toward  the 
lower  end  of  the  rectum,  antl  is  distributed  to  the  integument  roiin<I  the  anus. 
Branches  of  this  nerve  communicate  with  the  inferior  pudendal  ami  superficial 
perineal  nerves  at  the  fore  part  of  the  perineum. 

The  ^terineul  nervi\  the  inferior  and  larger  of  the  two  terminal  branches  of  the 
pudic,  is  situated  below  the  pudic  artery.  It  accoiuj>anies  the  sujicrficial  perineal 
artery  in  the  jwrineum,  tlividing  into  cutaneous  and  muscular   branchi-s. 

The  cutaneous  branches  (su[)erficial  perineal)  are  twrt  in  number,  pt)sterior  and 
anterior.  The  ponterior  branch  f>asses  to  the  fore  part  of  the  ischio-rectal  fossa,  dis- 
trilmting  filaments  to  the  Sjihincter  aui  antl  integument  in  front  of  the  anus,  which 
coinmuniciitc  with  the  inferior  hemorrhoidal  nerve;  it  then  passe*  forward,  with  the 
anterior  bniucii,  to  the  back  of  the  scrotum,  communicating  with  the  anterior  branch 
and  with  the  inferior  pudendal.  The  antrrwr  hratifh  pa.nses  to  the  fore  part  t>f  the 
is4*hio- rectal  fossa  in  front  of  the  prece<lrng,  and  accompanies  it  to  the  scrotum  and 
under  part  of  the  penis.    This  branch  gives  one  or  two  filainenLs  to  the  Levator  ani. 

The  muscular  branches  are  »listributed  to  the  Tmnsvcrsus  perimei.  Accelerator 
urinsB,  Erector  peais,  and  Comprt!ssi»r  urethne.  The  nerve  (d*  the  bulb  supplies  the 
corpus  gpongio-ium:  some  of  its  hlauients  run  tbr  some  distance  on  the  surface  before 
penetrat.ng  to  the  interior. 

The  dorsal' nvrvt:  of  the  penis  is  the  superior  division  of  the  pudic  nerve:  it 
accompanies  the  pudic  artery  along  the  ramus  of  the  ischium;  piercing  the  i>oste- 
rior  layer  of  the  deep  perineal  fascia,  it  runs  forwanl  along  the  inner  margin  of  the 
ramus  of  the  jmbes  between  the  two  layers  of  the  deep  fascia.  It  then  pierces  the 
auterior  layer,  and  in  coujpany  with  the  dorsal  artery  of  the  poids  p:isses  through 
Uie  su8|>enaory  ligament,  and,  running  forward,  is  distributed  to  the  glan.s.  On  the 
penis  this  nerve  gives  off  a  cutaneous  branch  which  runs  along  the  side  of  the 
organ;  it  is  joined  with  branches  of  the  sympathetic,  and  sajjplics  the  integument 
of  the  upper  surface  and  sides  of  the  {tenis  and  prepuce,  giving  a  large  branch  to 
the  eorptis  cavernosum. 

In  the  female  the  pudic  nerve  is  distributed  to  the  parts  analogous  to  those  in 
the  male,  its  Hui»erior  division  terminating  in  the  clitoris,  its  inferior  id  the  external 
labia  and  perineuni. 

The  Small  Sciatic  Nerve  (Fig.  516)  supplies  the  integument  of  the  perineum 
and  back  part  of  the  tbigh  and  leg,  antl  one  muscle,  the  Gluteus  maximus.  It  w 
iHually  fonned  by  the  union  of  two  biimches  which  arise  from  the  lower  part  of 
the  sacral  plexus.     It  issues  from  the  pelvis  through  the  great  socro-sciatic  fornmcti 
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below  the  Pyriformis  muscle,  deacentb  beueath  the  Gluteus  maximus  with  the  fteiatic 
Bi'tery»  and  ui  the  lower  border  of  that  muscle  pai>ses  adong  the  back  part  of  the 
thigh,  beneath  the  ta^ciu  lata,  to  tb-i  lower  |>art  of  the  popliteal  region,  where  it 
pierces  the  fascia  auJ  bec^meji  cutaneous.  It  then  accompanies  the  external  sa|)hc- 
nous  vein  below  the  middle  of  the  leg,  its  terminal  filaments;  communicating  with 
the  external  saphenous  nerve. 

The  branches  of  the  snmli  sciatic  nerve  a  nMuuscular(inferiorglutenl)  and  cutaneous. 

The  inftTwr  yhUvtiO  consist  of  several  large  branches  given  off  to  the  under 
surface  of  the  UluteuH  maximus  near  its  lower  pnrt. 

The  t'uifuieous  hranehea  consist  of  two  groups,  internal  and  ascending. 

The  internal  cutftneoiis  branches  are  distributed  to  the  skin  at  the  upf)er  and  inner 
side  of  the  thigh  on  its  posterior  aspect.  One  branch,  longer  than  the  rest,  the  i*«/i?- 
rior  pudendal,  curves  forward  below  the  tuber  ischii,  pierces  the  fascia  lata,  and 
passes  forward  beneath  the  superficial  fascia  of  the  perineum  to  he  distributed  to 
the  integument  of  the  scrotum  in  the  male  and  the  labium  in  the  female,  communi- 
cating with  the  superficial  perineal  and  inferior  hemorrlioidal  nerves. 

The  aifrrndintj  <*u(arn'ouii  branches  consist  of  two  or  three  filaments  which  turn 
upward  round  the  lower  border  of  the  Gluteus  maximus,  to  supply  the  integument 
covering  its  surfa*'e.  One  or  two  filaments  occasionally  descend  along  the  outer  side 
of  the  thigh,  supplying  the  integument  as  fur  as  the  middle  of  that  region. 

Two  or  three  l)ruuebe.s  are  given  off  from  the  lesser  sciatic  nerve  as  it  descend* 
beneath  the  fascia  of  the  thigh ;  they  supply  the  integument  of  the  back  part  of 
the  thigh,  popliteal  region,  and  upper  part  of  the  leg. 

The  Groat  Sciatic  Nerve  (Fig.  51G)  supplies  nearly  the  whole  of  the  integu- 
ment of  the  leg.  the  muscles  of  the  back  of  the  thigh,  and  those  of  the  leg  and 
foot.  It  is  the  largest  nervous  cord  in  the  body,  measuring  three-quarters  of  an 
inch  in  breadth,  an<i  is  the  continuation  *>f  the  lower  part  of  the  sacral  plexus.  It 
passes  out  of  the  pelvis  through  the  great  sacro-scialic  foramen  below  the  Pyriformi* 
muscle.  It  descends  between  the  trochanter  major  and  tuberosity  of  the  isehium^ 
along  the  hack  part  of  the  thigh  to  about  its  lower  third,  where  it  divides  into  two 
large  branches,  the  internal  and  external  popliteal  nerves. 

This  division  may  take  place  at  any  point  between  the  sacral  plexns  and  the 
lower  third  of  the  thigh.  When  the  division  occurs  at  the  plexus,  the  two  nerve* 
descent!  t<jgether  side  by  side,  or  they  may  be  se|m.i-ated  at  their  commencement  by 
the  interposition  of  part  or  the  whole  of  the  Pyriformis  muscle.  As  the  nerve 
descends  along  the  back  of  the  thigh,  it  rests  at  first  upon  the  External  rotator 
muscles  in  company  with  the  small  sciatic  nerve  and  artery,  being  covered  by  the 
Gluteus  maximus;  lower  down,  it  lies  upon  the  A(bluctor  raagnus  and  is  covered 
by  the  long  hcjid  nf  the  Biceps.  [The  great  sciatic  nerve  is  accessible  for  operation 
in  the  middle  line  of  the  thigh,  just  below  the  gluteiv femoral  crease.] 

The  branehes  of  the  nerve  before  its  division  arc  articular  and  muscular. 

The  articular  branches  arise  from  the  upper  part  of  the  nerve ;  they  supply  the 
hip-joint,  perforating  its  fibrous  ca]>sule  posteriorly.  These  branches  are  sometimes 
derived  from  the  sacral  plexus. 

The  muncular  branches  are  distributed  to  the  flexors  of  the  leg — viz.  the  Biceps. 
Semitendino.sus,  and  Semimembranosus,  and  a  branch  to  the  Adductor  magnus. 
These  bi*anches  are  given  off  beneath   the  Biceps  muscle. 

The  Internal  Poplitoal  Nerve,  the  larger  of  the  two  terminal  branches  of  the 
great  sciatic,  descends  along  the  back  jMirl  of  the  thigh,  through  the  middle  of  the 
popliteal  space,  to  the  lower  part  of  the  Popliteus  muscle,  where  it  passe*  with  the 
artery  beneath  the  arch  of  the  Solcus  and  becomes  the  posterior  tibial.  It  lies  at 
first  very  superficial,  and  at  the  outer  side  of.  and  some  distance  from,  the  popliteal 
vessels;  opposite  the  knee-joint  it  is  in  close  reluiion  with  the  vessels  and  crossc?4 
to  the  inner  side  of  the  artery. 

'  Snine  authors  rtesiTitie  thi&  nerve  u  a  Depurate  branch  of  the  sniTuI  plexus,  (ierivwt  from  the- 
luinbo-«acral  uirt)  iiml  ihe  first  and  second  sacral  nerves.  If  ihis  is  hi\  it  i»,  aa  k  rule,  very  iDlJniBtel^ 
oonnectnl  with  lh«  Miiall  sciatic  at  its  origin. 
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The  brat^ches  of  this  Dene  are  the  articular,  muscular,  and  a  cutaneous  branch, 
the  trxternal  or  9hort  ttaphtyivus  henw. 

The  atiicxilar  branches,  usually  three  in  number,  supply  the  knee-joint;  two  of 
these  brunches  accompany  the  superior  and  inferior  internal  articular  arteries,  and 
a  third  the  azyj;*>K  artery. 

Tiie  maavidar  hranrhc$^  four  or  five  in  number,  ariiie  frora  the  nerve  as  it  lies 
between  the  two  heiids  of  the  CJastrooneniius  muscle;  they  supply  thiit  uiu»rle,  the 
Phmtaris,  8oleus,  and  Popliteus.  The  nerves  wliieh  sup]>ly  the  I'oplileus  turn 
round  \X»  lower  border  and  are  distributed  to  its  deep  surface. 

The  external  or  ^kort  mphenoua  nerve  (eommunicans  poplitei)  descends  between 
the  two  heads  of  the  CTaslrocneraius  muscle,  and  about  the  middle  of  the  back  of 
the  leg  pierces  the  deep  fascia,  and  receives  u  communicating  branch  (communicans 
peronei)  from  tlic  external  |>i>pliteal  nerve  (l*'ig.  t^l5).  The  nerve  then  continues 
its  coui-se  down  the  leg  near  the  outer  margin  of  the  tendo  Achillis,  in  company 
with  the  external  sa])henous  vein,  winds  round  the  outer  malte<dus.  and  is  distributed 
to  the  integument  along  the  outer  side  of  the  foot  and  little  toe,  communicatinp  on 
the  dorsum  of  the  foot  with. the  museulo-cutaneous  nerve.  In  the  leg  it^s  branches 
<w>mmunicutc  with  those  of  the  small  sciatic. 

The  Poeterior  Tibial  Nerve  (Fip.  016)  commences  at  the  lower  border  of  the 
Popliteus  muM-U\  and  passes  alon;<  the  back  |MU't  of  the  leg  with  the  poHlerior  tibial 
vessels  to  the  interval  between  the  inner  malleolus  and  the  heel,  where  it  divides 
into  the  external  and  internal  plantar  nrri^ea.  It  lies  upon  the  deep  muscles  of  the 
leg,  and  is  covered  in  the  upper  jmri  by  the  muscles  of  the  calf,  lower  down  by  the 
ekin  and  fiu^cia.  In  the  upper  part  of  itti  course  it  lies  to  the  inner  side  of  the  pos* 
terior  tibial  artery,  but  it  soon  crosses  that  ves- 
sel and  lies  to  its  outer  side  as  far  as  the  ankle. 
In  the  lower  third  of  the  leg  it  is  placeil  parallel 
with  the  inner  margin  of  the  tendo  Achillis. 

The  branches  of  the  posterior  tibal  nerve  are 
muscular,  planljir-cutaueous,  and  articular. 

ThewH/*r«/frrAr^//?r/ic^  arise  either  separately 
or  by  a  common  trunk  from  the  upper  part  of  the 
nerve.  They  sup])Iy  the  Tibialis  posticus,  Flex(»r 
lougusdigitorum.  and  Flexor  lougus  pollicis  mus- 
cles, the  branch  to  the  latter  muscle  accompany- 
ing the  peroneal  artery. 

The  plantar-vtttaneouif  hranoh  perforates  the 
internal  annular  liganienr  and  supplies  the  in- 
tegument of  the  heel  and  inner  side  of  the  sole 
of  the  foot. 

The  articular  branch  is  given  off  just  above 
the  bifurcation  of  the  nerve  and  supplies  the 
ankle-joint. 

The  Internal  Plantar  Nerve  (Fig.  517),  the 
larger  of  the  two  terminal  branches  of  the  pos- 
terior tibial,  accompanies  the  internal  plantar 
artery  along  the  inner  side  of  the  foot.  From 
its  origin  at  the  inner  ankle  it  passes  beneath 
the  Abductor  pollicis,  and  their  forwanl  between 
this  muscle  and  the  Flexor  brevis  digitoniin.  di- 
vides opposite  the  bases  of  the  metjitarsal  bones 
into  four  digital  branches^  and  communicates 
with  the  external  plantar  nerve. 

Branches. — In  its  course  the  internal  plan- 
tar nerve  gives  off  rutancuuit  bnincht»  which 
pierce  the  plantar  fascia  and  supply  the  integument  of  the  sole  of  the  foot;  muscular 
otaiichfH^  which  supply  the  Abductor  pollicis  and  Flexor  brevis  digitorum ;  artieur' 
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lar  braneke»  lo  the  articulations  of  the  tarsns  ami  metatarHui* :  and  four  tii.ptfil 
hranchrs.  These  pivss  bt'twocu  tlie  divisions  of  the  plaittar  fascia  in  the  clefts  be- 
tween the  toes,  and  are  distributed  in  the  foHowing  manner :  The  firitt  supplies  the  inner 
border  of  the  great  toe,  and  mentis  a  filament  to  the  Flexor  pollicis  hrevis  muscU; 
the  serond  hifiirratcs  to  Hupplv  the  adjarrnt  aides  of  the  great  and  second  toes, 
Bending  a  filament  tn  the  lirst  Lumi^rical  uiusole ;  the  third  digital  branch  supplies 
the  adjacent  sides  of  the  sirond  jiitd  third  toes  and  the  second  Lumhrical  muscle; 
the  fourth  supplies  the  corrospouding  sides  of  the  third  and  fourth  toes  and  receive* 
a  coTiimunicating  branch  fnnu  the  external  plantar  nerve.  It  will  be  observed  that 
the  distribution  of  these  branches  is  pre<'i8ely  similar  to  that  of  the  meilian  nerve 
in  the  hand.  Each  digit^d  nerve  gives  off  cutaneous  and  articular  filaments,  and 
opposite  the  last  phalanx  sends  a  dorsal  branch  which  supplies  the  structure  round 
the  nail,  the  contiunatiuii  of  the  nerve  being  distributed  to  the  ball  of  the  lue. 

The  External  Plantar  Nerve,  the  smaller  i»f  the  two.  nmipletes  the  nervous  sup- 
ply to  the  structures  of  the  foot,  being  distril)uted  to  the  little  toe  and  one-half  of 
the  fourth,  a^  well  as  to  moHt  of  the  deep  muscles,  its  distribution  being  similar  to 
that  of  the  ulnar  in  the  hand.  It  passes  obliquely  forward  with  the  external  plan- 
tar artorv  to  the  outer  side  of  the  foot,  lying  between  the  Flexor  bi^evis  digit/»nim 
and  Flexor  accesrt<»rius,  and  in  the  interval  betAveeii  the  fonncr  muscle  an<l  Abductor 
minimi  digiti  <livides  into  a  superficiiil  iind  a  deep  branch.  Before  itw  divinion  it 
supplies  the  Flexor  accessorius  and  Abductor  minimi  digiti. 

The  nuverficial  branch  separates  into  two  digital  nerves:  one,  the  smaller  of  the 
two,  supplies  the  outer  side  of  the  little  toe,  the  Flexor  brevis  minimi  digiti,  and  the 
two  Interosseous  muscles  of  the  fourth  metatjirsal  space:  the  other  and  larger  digital 
branch  supplies  the  ailjuining  sides  of  the  fourth  and  fifth  toes  and  communicate* 
with  the  internal  plantar  nerve. 

The  deep  or  mttsruhtr  hrotwh  accompanies  the  external  plantar  artery  into  the 
deep  part  of  the  sole  of  the  foot,  beneath  the  tendons  of  the  Flexor  muscles  and 
Adductor  polliois,  and  supplies  all  the  Interosaei  (except  those  in  the  fourth  meta- 
tarsal space),  the  two  outer  Lumbricales,  the  Adductor  pollicis,  and  the  Trans- 
versus  pedis. 

The  External  Popliteal  or  Peroneal  Nerve  (Fig.  516),  about  one-half  the  sixe 
of  the  internal  popliteal,  descends  obli(|uely  along  the  outer  sides  of  the  y>opliteal 
s|Hice  to  the  fibula,  close  to  the  inner  margin  of  the  Biceps  muscle.  It  is  easily  felt 
beneath  the  skin  behind  the  head  of  the  fibula  at  the  inner  side  of  the  tendon  of 
the  Biceps.  [In  tenotomy  of  the  Biceps  great  care  must  be  taken  not  to  divide  this 
nerve.  The  knife-blade  is  introduced  flatwise  between  the  tendon  and  the  nerve  and 
[uirallel  to  both  of  them.  Its  edge  is  then  turned  toward  the  tendon  and  '\\»  back 
toward  the  nerve.]  About  an  inch  below  the  head  of  the  fibula  it  pierce^i  the  origin 
of  the  Peroneus  longus,  and  divides  beneath  that  muscle  into  the  anterior  tibial  and 
muBculo-cutancous  nerves. 

The  branches  of  the  peroneal  nerve  previous  to  its  division  are  articular  and 
cutaneous. 

The  articxilar  branches,  two  in  number,  accompany  the  superior  and  inferior 
external  articular  arteries  to  the  outer  side  of  the  knee.  The  upj»er  nne  occasion- 
ally arises  from  the  great  sciatic  nerve  before  '\X»  bifurc;*tion.  A  tliird  (rci'urr**j9t^ 
articular  nerve  is  given  off  at  the  point  of  division  of  the  |»eroneal  nerve;  it  asi'cnd.s 
with  the  tibial  recurrent  artery  through  the  Tibialis  anticus  muscle  to  the  front  iif 
the  knee,  which  it  supplies. 

The  enf'tnroHs  branrhes^  two  or  three  in  number,  supply  the  integument  aWijp 
the  back  part  and  outer  side  of  the  leg  as  far  as  its  middle  or  lower  part ;  one  of 
these,  larfjer  timn  the  rest,  the  communirnnn  peron-ei^  arises  near  the  head  of  the 
fibula,  crosses  the  exi4»rnal  head  of  the  (iastrocnemius  to  the  middle  of  the  leg,  and 
joins  with  the  external  saphenous.  This  nerve  occasionally  exists  as  a  separate 
firanch   which   i?  continue<l  down  as  far  as  the  heel. 

The  Anterior  Tibial  Nerve  (Fig.  511,  p.  771)  commences  at  the  bifiircation  of 
the  peroneal  nerve,  between  the  fibula  and  upper  (>art  of  the  Peroneus  longus,  passes 
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obliquely  forward  beneatli  the  Extensor  lonjorua  iligitoniio  to  the  fore  pah  of  the 
interoRseous  membrane,  ahtl  reaches  the  outer  Ri»ie  of  the  anterior  tibial  artery 
above  the  middle  of  the  leg;  it  then  tlesremls  with  the  artery  to  the  front  of  the 
ankle-joint,  where  it  divideii  into  an  external  and  an  internal  hrauth.  This*  nerve 
lies  at  fir^t  on  the  outer  Hide  of  the  anterior  tibial  artery,  then  iu  front  of  it,  and 
again  at  its  outer  !*ide  at  the  ankle-joint. 

The  hruHt^hea  of  the  anterior  tibial  nerve  in  its  course  through  the  leg  are  the 
muscular  nerves  to  the  Tibialis  auticu.s.  Extensor  longus  dipitoruni.  Peroneus  tertius. 
and  Extensor  proprius  pollicis  muscles,  and  an  artieuhir  bniuch  to  the  ankle-joint. 

The  erterrtitl  or  tarnaf  hrnneh  of  the  anterior  tibial  passes  outward  across  the 
tarsui},  beneath  the  Extensor  brevis  di^itorum,  and,  having  become  ganglionic  like 
the  posterior  interosseous  nerve  at  the  wrist,  supplies  the  Extensor  brcvis  digitorum 
and  the  articulatiouH  of  the  tarsus  and  nietataniius. 

The  interrtal  brarwh^  the  continuation  of  the  nerve,  accompanies  the  dorsali* 
pedis  artery  along  the  inner  side  of  the  dorsum  of  the  foot,  and  at  the  first  inter- 
a'isefius  space  divides  into  two  branches,  which  supply  the  adjacent  sides  of  the 
great  and  second  toes,  communicating  with  the  internal  division  of  the  musctilo- 
cutaueous  nerve. 

The  Musculo-cutaneous  Nerve  (Fig.  513,  p.  776)  supplies  the  muscles  on  the 
fibular  side  of  the  leg  and  the  integument  of  the  dorsum  of  the  foot.  It  passes  for- 
ward between  the  Pcronei  muscles  and  the  Extensor  longus  digitorum,  pierces  the 
deef)  fascia  at  the  lower  thinl  of  the  leg  on  its  front  and  outer  side,  and  divides  into 
two  bnuiches.  This  nerve  in  its  course  between  the  muscles  gives  nfl*  muscular 
branches  to  the  Peroncus  longus  and  brevis  and  cutaneous  filamenta  to  the  integu- 
ment of  the  lower  part  of  the  leg. 

The  interjui!  branch  of  the  musculo-cutaneous  nerve  passes  in  front  of  the  ankle- 
joint  and  along  the  dorsum  of  the  foot,  supplying  the  inner  side  of  the  great  toe 
and  the  adjoining  sides  of  the  second  and  third  toes.  It  ako  supplies  the  integu- 
ment of  the  inner  ankle  nnd  inner  side  of  the  foot,  communicating  with  the  internal 
saphenous  nerve,  and  joins  with  the  anl<*rior  tibial  nerve,  between  the  great  and 
second  toes. 

The  exti^rmil  bran^h^  the  larger,  passes  along  the  outer  side  of  the  dorsum  of  the 
foot,  to  be  distributed  to  the  adjoining  sides  of  the  third,  fourth,  and  fifth  toes.  It 
also  supplies  the  integument  of  the  outer  ankle  and  outer  side  of  the  foot,  commu- 
nicating with  the  short  saphenous  nerve. 

The  distribution  of  these  branches  of  the  musculo-cutaneous  nerve  will  be  found 
to  vary;  together  they  su]>ply  all  the  toes  excepting  the  outer  side  of  the  little  t<ie 
and  the  adjoining  sides  of  the  great  and  sec(»nd  toes,  the  former  being  supplied  by 
the  external  saphenou.s,  and  the  latter  by  the  internal  branch  of  the  anterior  tibial. 

[The  popliteal  nerves  are  ea.sily  accessible  for  operation  in  their  respective  posi- 
tions in  the  ham.  The  anterior  and  posterior  tibial  nerves  can  be  reached  by  the 
same  o|>erations  as  the  cu]-res[>ondiug  arteries.] 
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THE  Sympathetic  Nervous  System  consists  of  {!)  a  wricH  of  gan^rlia  connected 
to>rether  by  iulervciiin^  curds,  extending  on  each  side  of  the  vertchnd  column 
from  the  base  of  the  skidl  to  the  cix*cyx;  (-)  of  three  great  ganglialed  plexusc*  or 
aggregations  of  nerves  and  ganglia  situate*]  in  front  of  the  sjiinc  in  the  thomcic, 
ahdoininal,  nnd  pelvic  caviries  ro>t|>ectively ;  (3)  of  smaller  ganglia  .situated  in  rela- 
titin  with  the  abdominal  [and  other]  viscera;  and  (4)  of  numerous  nerve-fibres. 
These  latter  are  of  two  kinds:  vinnmunuatitnj^  by  which  the  ganglia  communicate 
with  each  otlier  and  with  the  cerebro-Jiipinul  nerves:  and  dktribntonf,  supplying  in 
general  all  the  internal  viscera  and  the  coats  of  the  blwMl-vessels.  [Hy  the  j>hxHl- 
vesscls  the  sympathetic  reaches  all  part.s  of  the  body.] 

Eacli  grang'Uated  cord  may  be  traced  uj>ward  from  the  biu^e  of  the  skull  into 
its  cavity  by  an  ascending  branch  which  pasi»es  through  the  carotid  canal,  fonns  a 
plexu3  on  the  internal  carotid  artery,  and  communicates  with  the  ganglia  on  the 
first  and  second  divisions  of  the  fifth  nerve.  According  to  f^ome  anatomists,  the 
two  cords  are  joined  at  rheir  cephalic  extretiiities  by  these  ascending  branches,  c^iui- 
muniniting  in  a  smnll  ganglion  (the  t/am/fion  f;/' 7? /'Acj*)  situated  upon  the  anterior 
communicating  artery.  The  ganglia  of  these  cords  are  distinguished  as  cervical, 
dorsal,  lumbar,  and  sacral,  nnd  except  in  the  neck  they  correspond  jiretty  nearly  in 
number  to  the  vertebne  against  which  they  lie.     They  may  be  thus  arranged : 

Cervical  portion  ...  3  pairu  of  ganglia. 

Dorsal  ^      "  ...  12         " 

Lumbar      "  .         .         .  4         ••  *' 

Sacral  "  .  .  .  5         "  " 

In  the  neck  they  are  situated  in  front  of  the  transverse  pnK-esses  of  the  verte- 
bra?;  in  the  dorsal  region,  in  front  of  the  heads  of  the  ribs:  in  the  lumbar  region, 
on  the  sides  of  the  bodies  of  the  vertebrre ;  nnd  in  the  sncral  region,  in  front  of  the 
sacnnn.  As  the  two  cords  pass  into  the  pelvis  they  converge  nud  unite  t«>gether  in 
a  single  ganglion  [tftimjlion  i/npur)  placed  in  front  of  the  crx-cyx.  Each  gaugliiui 
may  be  regardc*!  as  a  distinct  centre,  and  in  addition  to  its  branches  of  distribution 
possesses  als4>  bmnches  of  communication  which  communicate  with  other  ganglia 
and   with   the  cerebni-spinal   n<*rves. 

The  bninches  of  communication  between  the  ganglia  are  com|>ose<l  of  gray  and 
white  nerve-fibres,  the  latter  being  continuous  with  those  fibres  of  the  8]uuh1  nerves 
which  pass  to  tlic  ganglia. 

The  bninches  of  communication  between  the  ganglia  and  the  cerebro-spinal 
nerves  also  consist  of  a  white  and  gniy  j«>rtion  ;  the  former  procee<ling  from  the 
spinal  nervo  to  the  ganglion,  the  latter  passing  front  the  ganglion  to  the  i^pinal 
nerve,  so  that  a  double  intcnliange  takes  place  between  the  two  systems. 

The  three  great  gang-liated  plexuses  are  situate<l  in  front  of  the  spine  in  the 
thoracic,  abditminiil.  and  pelvic  regions,  an<l  are  naniefl,  respectively,  the  rftrdiac^ 
the  itoiar  or  e/tif/iistn'f^  iind  \}\e  ht/jiof/ttsfrir  plexuses.  They  consist  of  colkvtions  of 
nerves  and  ganglia,  the  nerves  being  derived  from  the  gangUateil  cords  and  from 
the  cerebro-spinal   nerves.     They  distribute  hnmclies  to  the  viscera. 

Smaller  gfanglia  are  also  found  lying  amidst  the  nerves,  some  of  them  of  micro- 
scopic size,  in  certain  viscera;  as,  for  instance,  in  the  heart,  the  stonmch.  and  the 
uterus.     They  serve  as  additional  centres  fm  the  origin  id'  nrrve-fibres. 

The  branches  of  distribution  dcrivtMl  from  the  gangliated  cords,  frnm  the  pme- 
vertcbral  plexuses,  and  also  from  the  smaller  ganglia  arc  principally  destined  for 
the  blood-vessels  and  thoracic  and  abdimunal  viscera,  supplying  the  involuntarv 
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tnuBcular  fibre  of  the  coats  of  the  vessels  and  the  hollow  viscera  and  the  secreting 
cells,  as  well  as  the  muscular  coats  of  the  vessels  in  the  glandular  viscera. 


[Fio.  518.— Diagram  of  the  Sympathetic  Nerve, 


TV  AijKT/ftT  Orviral  nnnffliim. 

ICtolVC,BrAnrbL'&uritjiiununle«tiou  to  four  Upper 

(trvloal  nerrcF. 
PS,  BranrbtfH   of  cumniunlimlloi]  U*  (Mftn^Al 

Kaiiglinn. 
V  r,  Branc-hcH  of  couimtini\«tlon  to  ffaiigllnn 

of  nmt  of  pncuHiosui'trlc. 
V%  Brand) es  ctf  c<:>intuuiiK'utiim  to  gAiiglion 

of  trunk  nf  [mi-itmoRBAtrlc 
H.  BmDctiek  of  communlcfitlon  to  byptiglnBBAl 

niTVe. 
OP,  Cupitifl  plexus. 
CT.  CAVf  riiotu  plexux. 
CA,  Bmnolies  acoompanylDB  Intcruftl  carotid 

artery. 
00,  BraiK-'bes  to  ophthalmic  icnnf;li<'n. 
IK  TO  tympanic  brantUi  nf  KlobSo-pharynfB&L. 

3.  to  third  nerve. 

4.  to  fuiirtb  nt-rve. 
.'),  to  flflh  niTve. 
C,  to  sixth  ntrve. 

V,  VidiMu  nerve  to  •pheuo  palatine  fntngUon- 
6|).   Larvt;    t>u|>er(telal    |»vtrusul    from    fat'lal 

nerve. 
EAC,  Accompanying    branchva    of   eJctemal 

eamild  arter>*. 
PP,  Pl]Hr>-iin!al  plexus,  fornietl  t>v  union  with 

hrancbe*  of  vagu-"  and  gfouo-pharjrn- 

geal  nervee. 
8G,  Superior  cardiac  ner>'e. 

TV  MUldie  CerviwJt  or  ThyroUt  OanglUm. 
rVC  to  VIC.    Brani-'hc*    of   cf-uimuuiuation    with 
fourth,  rtfth.  and  sixth  cer^-li-al  nerrea. 
IT,  Inferior  tbyptid  l»ranche«. 
MC,  Middit;  <'»r<liuc  nvrvy. 
Rl.,  To  reciirri'ut  lar>ngeal. 

TV  IufgriOT  O/TVitat  Gftngtlon. 
VllC  to  Vine.  Branches   of   communication  with 

K-vcntl)  Hud  c-lgbth  cervical  nerve*. 
IC.  Inferior  ranliac  iitrvo. 
fTP.  Cardiac  pk-xu-.. 
GW,  (rancilion  nf  WHsberR. 
LCP.'Pr.w^icrlor,  or  lelt  ti>roiiary  plexus. 
RCP,  Anterior,  or  riKbt  cnn^tnary  jtlexoa. 

CRL,  Canlioc  liranrhe-  from  iincumopaa- 
trle  or  recurrent  larynKdl  nerves. 

APP.    Tu    right     anterior      pulm<tni»ry 

flexnu. 
o  left  anterior  pulmonary  ptcxua. 

rtom>.  Branches   of  commnntentlMn    fr«»m    the 

flral  U>  the  twflflh  dor-Mil  ntTVt-H, 
Si  o,  Tn  aorta,  verti-lira-.  «vsoph«eiif .  and  poattt- 

rior  pulmonary  plexus. 
GSN.  fJn'flt  splanchnic  nerve. 
««N,  Small  fpluncliiiir  nerip'e. 
8SN'.  SmolIrM  uplanchnlc  nerve. 
P,  DIaphmtrin. 
PN.  Phrenic  nen'e. 
BP,  E])lKfulrie.  or  tuilar  plexu§. 

CI. P.  tVfllnc  plexus. 

Cf.  Cynic  plexus. 

nsD,  (;a*iro-(lmMlennl  plexus. 

CjP,  Oftrtric  or  coronar>'  plfXUi. 

Vtfi  Pj'lorlr  plcxu.s. 

8pp.  Splenic  plexus. 

LG«£,  L^fl  (tn>«tr>>-ep)ploic  plcxUS. 

Per.  Pancn-aiie  plt-xus. 

HuP.  Hepatic  iilvxUH 

V  ,  Bmiu'bc*  trnm  pneiimugastrlc. 

D»J',  L>iiipbr»i;ukut!e  plexua. 

S(».  Sfiiiiluuar  irantflion. 

?RnP.  i^nprareiiut  pivxilB. 

R«P,  Bi'iiiil  plexiiJ*. 

!*pP.  Spermatic  plexui. 
8MP.  Superior  ntijicnterie  plextis. 

Mcc.  Middle  colic. 

Rr«,  RiKht  eulic. 

let.  lleo-collc. 


AP,  Aortic  itlesuK. 

IMP,  Inferior  meaenteric  plexus. 
Lot,  Left  citllc  plexuH. 

H;.  S*t-liu.ld   pl.-XUH. 

'  rior  hemorrhoidal  plexus. 
IXitoVL.  1  eommuulcatlon  with  the  Are 

IS  tu  VS,  Itntix  Ito  of  comrannlcatlon  with  the  five 

siicral  nerves. 
Ci  Branches  of  comniuuication  with  the  coccynceal 
nerve. 
HP,  II.vi>i.fniJttric  plexus. 
IHP.  Pidvic.  or  fiifertor  hypO(f*9*ri<'  plexnii. 

fIviiiR  branches  to  all  the  pelvic  vimwra 


In  addition  to  these  various  divisions  of  the  sympathotic.  the  ganglia  connected 
with  the  three  branches  of  the  fifth  crniiial  nerve  arc  helieved  l»y  some  to  con- 
stitute a  part  of  the  Hyni|>athetic  system.  These  ganglia  have  already  been 
described  (p.   7'22  tt  seqq,). 
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J^ddJf  Cpfftc*ff  fitiHffJi^t* 
h^ferwT  CkmcuJ  (Jttn4)iu*n 


9€jt    OtanUoc  rUaut 


Smtttr  Ptexmm 


Aortic  iVemia 


Jt>fp»f**t''*»  Pf*^*** 


Tbe  SympKibuUc  Nerve. 


CERVICAL    PORTION    OF    THE    GANQLIATED    CORD.    787 

Cekvical  Portion  op  the  Ganouated  Cord. 

The  cervicfll  portion  of  the  giUigliatod  conl  consists  of  ilin^^  ganglia  on  each 
side,  which  arc  ilistinguished,  according  to  their  position,  aa  the  superior,  middte, 
and  inferior  cervical. 


Oerrie&l  «nd  Thumclc  Portion  of  (hi!  fiympa- 

tbftlr. 

1.  7\po  /Uammis  from  the  /aetal,   mif  to  the 

rphmn'j>nl*iime  iiih/  tnr  ttthrr  Iv  tfu  tilic 
ffonijlioH. 

2.  Norvf  r.f  Jrtcobfinn. 

8.  Motor  oculi  **xteriiit«. 

4.  KiKht  [>iu-iiniti>riiHirk-. 

B.  ttji)*L'iiumir  ^/tuifftinn,  rrtritinff  a  mtAnr  JUa- 
metti  fritm  ihf  mntitr  fn'titi  cnmmunit  and 
II  tntmtrv  JIlaiRrnt /tfmt  thf  mmii  brancK 
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!([  fhr  J{fth. 
i^hnu^-piUnHnr  jtangfion. 
(yftr  f/iiiu/litm. 
'.  Briinrhru  frina  tnijterUtr  emHcni  gtrnglton 

ttt  the  I'linititl. 
Dlvidt:^!  trunk  of  tlie  siihlttiRiiitl. 
Lilit^iiitl  bmnrh  of  Oic  iWlh  luTVU. 

nrr'  ■'■•  f'l  the  nuperior 

rrr'  ,  uutlitm. 


'ih'.-'-t-i'h.irynLirnl. 

SuperiiT  iHrynui'iil  norvo. 
Sujttriitr  rrn-icfU  ijnuijtitm. 


*llffCTI 


utiulf  nrtff. 


Outin  o/  4/tttif/tiii  of  1/k  nifmpniJutle. 

Exterimriurynireal  nerve. 

Antrrittr  hrnurhra  ttf  Ihr  iipjter  Jour  (rrvictU 

rurrr».  t-mlinf)  tlliimfiiti*  to  ttx  mjntTior 

cm-imf  ^f/i'/r-r/V/ic  tfitnftlion. 
Rfi'di  ■  ,1  al  nerve. 

Oftit  ■' '  fmjterior  and  middle 

ffjf'.  ■'lit. 

MUhii 
AHter..  ■'  the  upprr  fmtT  crrvieal 

nr.  ■  .  ,   iHnmnKM  to  the  niperiur 

rtnu-"'  >v"'j"i//(»f(0  ffattglioH. 
Rlf?Li  pneiiiiii'Kiuilrie. 

Mfl'tf'  f^rriritt  f^vfjfirm 

fjl,.. 
AHtf> 


vinii  tfHK' 


PC 


Mini 


,./  nirth  trr- 
to  the  middle 


fUrui  '  111  nerve. 

Anirri'"  !•■- 'I..  i,f  thr  itermth  ami  ciphth 

eeifiml  iinti  thr  ftrtt  ititrmt  nrrrei,  nmiiinff 

fiin-Nintt'  to  thr  itt/rrittr  cm'ttyU  fi*tnf}iion 

Ir^frri.  - . ,  rt. 

Anif  ■ '  the  »nmth  and  effjhth 

tfi  •  ::  •  ft  iliirnU  nrrvt-ti,mrwliug 

JUtiiiiriit.-  in  i/,r  inJrTiur  rfrricfU  {ffinf/um. 
Oirftiitr  titfxiif. 
yU(imrni»  nrnttfcthuj  inferior  een'icitl  jfuw- 

{/littn  with  fhe  middle  gangtitm. 
An-li  uf  llu'  luirtu. 
hi/trrinr  rerrictil  f/ttntjtit}n. 
t/utnttitm  nj  Itir  fiiidiiic plfmi», 
rTwiiH  .»/  jw'ifVjd  nf  the  r^fmindh/iie. 
I'lilmunnry  iirttry. 
Jnlrrt'ifftnt  ruriv ■«  vith  their  tte» /Bamenlg  <tf 

commu\ttnUitm  with  the  U^funr  ffttufftia. 
(Mrttinc  ptrxuit 
Setti'/H  tj  thr  riiiht  Itrohrhui. 
,\>nr  f'jtt-rv-hift  thr  ri(iht  cuTt^arif  nrttry, 
I'liIiiKiimr)"  aru-ry. 
Hi^hL  uuricltf. 
RfKtit  T'tu-umognstrir'. 
RltclH  vi'ntrlek. 
hdrrx'uxhU  nrrrt-x  trilh  thrt'r  tvo  flamada  </ 

iftmmuninUif'n  with  the  tht/racie  i 
KiK.tit  r"it'Uiuo^tstrlc. 
Grtiit  c/JfiHi'Aiitr  n(,ri«r. 
Sei-tlon  (if  the  DiRiiliragni. 
ftifit  "filiinrhnic  nerjf. 
RiKlil  |'iU'UiiittKR"*^triiv 
Sri-iloii  i>r  (hr  i))ii|ihrai§^a. 
Ritsht  hair  i>r  the  ^Lummcb. 


M.  t'hni't  <ii  ffttnffltft  ftf  the  »yp\pathetie. 
ft6,  l.(*n  |tiit-miii>)i;A:<tric. 

M.  ';■    ■'  ■■   finir  tirrrr. 

.'•7    I  M   ihi-  phrenif  iitrrre. 

r*,    ■  f'idr  nrnY. 

.Mr.  .^ , 

00.  Sfutur  pttxuM  (Happey).] 


The  Superior  Cervic&l  Qajig'lion,  the  largest  of  the  three,  i8  placet]  op[»OHite 
the  second  aad  third  cervical  vertebrae,  and  sometimefi  as  low  as  the  fourth  or  Hfth. 
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It  is  of  a  reddish-gray  color  and  usmilly  fusiform  in  shape;  sometimea  hroad,  nnd 
occai*ioimlly  ronstrit'ttvi  at  intf^rvals.  so  as  to  give  rise  to  the  opinion  that  it  consists 
of  the  iMialcscencf  of  several  smaller  pmglia.  It  is  in  relation  in  front  with  tlie 
aheath  of  the  inteiTial  carotid  artery  and  internal  jugular  vein ;  behind  it  lies  on 
the  Rectus  capitis  anticus  major  muscle. 

It.s  hranches  may  l»e  divided  into  superior,  inferior,  external,  internal,  and 
anterior. 

The  superior  branch  appears  to  be  a  direct  continuation  of  the  ganglion.  It 
is  soft  in  texture  and  of  u  re<idi8h  color.     It  ascends  by  the  side  of  the  internal 


[Fio.  521. 


Lntntwr  and  Fiaoral  Portinnn  of  tii«  SympS' 
thcUo. 

Lower  end  of  Uiu  riglit  pncuiuogiutric. 
Kln^i-rdh  Ihiymcif  pnHplum. 

l^iwt^r  f  ii'I  "f  tlK'  IHI  i»ncum(>ga»trlc. 

Teuth  'iiTMii  ntTVr. 

Strrtlnti  >>f  \ln:  ItinplimKin 

Ttirifth  thttrticic  giinylvtn. 

Vitv/vT  (.'ti*!  of  tbc  ci*A)|)l))iKitH. 

IjifH<rr  md  nf  the  tfrftU  HjUaHihiitr  WTfr, 

lA'fl  hall  *i{  thr  ^toiimi-h, 

Klt-vciiib  tlur^ul  iiLTVo. 

Sotnr  pifXH*. 

Ia'U^  aui  4(f  thr  h»*a  f}A*inchf%ic  nene. 

Siifu'n'fr  nif  ^i:tr'  if  filcXUS 

>V/-'  ■  •\'i'.um. 

Sllu,. 

Af'i  -f'nr  ffnufjtum. 

Ini'  ■   ir  plrzn* 

Brutu  K  i'-nn  'tiinhnr  tptnytitm 
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carotid  artery,  and.  entering  the  carotid  canal  in  the  temporal  bone,  divides  into 
two  branches,  yhicii  lie  one  on  tlie  outer  and  the  other  on  the  inner  side  of  that 
vessel. 

The  outi'T  branch,  the  larger  of  the  two,  distributes  filaments  Uy  the  internal 
carotid  artery  and  forms  the  rarott'd  phxut. 

The  iittwr  branvh  also  distributes  filaments  to  the  internal  carotid,  and,  continu- 
ing onward,  forms  the  caveruotut  jdejcua. 
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Oabotid  Puixus. 

The  carotid  plexus  is  situated  lui  ibe  outer  Me  nf  the  internal  carotid.  Fila- 
ments^ from  this  plexus  occa.sionaIly  form  a  small  ganglifomi  ?iwelling  on  the  under 
surfiiee  i»f  the  arterv,  which  is  called  the  carotid  gan»:lion.  The  carotid  ph^xus 
communicates  with  the  <T>i>tserian  c;iinglion,  with  the  sixth  nerve  and  the  spheno- 
palatine ganglion,  and  distributes  filaments  to  the  wall  of  t!ie  can>lid  artery  and 

the  dura  mater  (Valentin):    while  in  the  carotid  canal   it   connnuniuites   with 
fbson's  nerve,  the  tvmpauic  branch  of  the  glojfso-pharyngeal. 

The  cammuufcattng  brnnchfs  with  tliet*ixth  nerve  coasist  of  one  or  two  fila- 
ments which  join  that  nerve  a>i  it  lies  upon  the  outer  side  nf  the  internal  carotid. 
Other  filaments  are  also  connected  with  the  Gajtserian  jjaui^linn.  The  communi-* 
cation  with  the  spheno-palatine  ganglion  is  effected  by  a  branch,  the  ^h'tj*  pt'troHtiJ^ 
which  is  given  off  from  the  plexus  on  the  outer  :iide  of  the  artery,  and  whioli  parses 
through  the  cartilage,  filling  up  the  foramen  luceruui  medium,  and  joins  the  great 
Buperncial  petrosal  to  form  the  A^idiiiu  nerve.  This  nerve  then  proceed*?  along  the 
pterj'goid  or  Vidian  canal  to  the  spheno-|)alatine  ganglion.  Tlie  coinmnnicatinn 
with  Jacobson's  nerve  is  effected  by  a  branch  which  paiwes  backwanl  to  J^/in  the 
tympanic  plexus. 

Cavernous  Plexus. 

The  cavernous  plexus  is  situated  below  and  internal  to  that  fwirl  uf  the  interrmt 
carotid  which  is  placed  by  the  side  of  the  sella  Tiircica  in  the  cavcrnftus  iiiiitis,  and 
is  formed  chiefly  by  the  internal  division  of  the  a»<cending  bnmrh  from  ihu  superior 
cervical  ganglion.  It  communicates  with  the  third,  fourth,  fiftli.  and  sixth  nervfS 
and  witii  the  ophthalmic  ganglion,  and  distribufes  filamentH  to  tbe  wall  of  the  inter- 
nal ejiroiid.  The  branch  4if  communication  with  the  thiril  nerve  joins  it  at  ita 
point  of  division;  the  branch  to  the  fourth  nerve  joins  it  as  it  lies  on  the  outer 
wall  of  the  cavernous  sinus;  other  filaments  are  oonne<.ted  with  the  under  surfn<'e 
of  the  trunk  of  the  ophthalmic  nerve;  and  a  second  filament  of  coramiinicjUion 
joins  the  sixth  nerve. 

The  filament  of  connection  with  the  ophthalmic  ganglion  arises  from  the  anterior 
part  of  the  cavernous  plexus;  it  accompanies  the  nasal  nerve  or  continues  forward 
as  a  separate  branch. 

Tilt'  terminal  Blaments  from  the  carotid  and  cavernous  plexuses  are  prolongeii 
aloiii:  the  internal  cjirotid,  fomiinir  plexuses  which  entwine  roun*!  the  cerebral  and 
ophthahnic  arteries ;  along  thu  former  vessels  they  may  be  traced  on  to  the  pia 
mater,  rdong  the  latter  into  tlie  orbit,  where  they  accompany  each  of  the  sub- 
divisious  of  the  vessel,  a  separate  plexus  passing  with  the  artcria  centralis  retiute 
into  the  interior  of  the  eyeball.  The  filaments  prolonge*]  on  to  the  anterior  com- 
municating artery  fonn  a  small  ganglion,  thp  tjangUon  uf  Rihis,^  which  serves,  as 
mentioned  above,  to  connect  the  syuipathelic  nerves  of  the  right  and  left  sides. 

The  inferior  or  descending'  branch  of  the  superior  cervical  ganglion  comiuunt- 
cates  with  the  middle  cerviiul  ganglion. 

The  external  branches  arc  numerous,  and  comnmnicatc  with  the  cranial  nerves 
and  witli  the  four  upper  spinal  nerves.  Sometimes  the  branch  to  the  fourth 
spinal  nerve  may  come  from  the  cord  connecting  the  upper  and  middle  cervical 
nglia.  The  branches  of  communication  with  the  cranial  nerves  c«msist  of 
elieate  filaments  which  pass  from  x\\v  superior  cervical  ganglion  to  the  ganglion 
of  the  trunk  of  the  pneumogastric  and  to  the  twelfth  nerve.  A  separate  filament 
from  the  cervical  ganglion  subdivides  and  joins  the  petrosal  ganglion  of  the  glosso- 
pharyngeal and  the  ganglion  of  the  root  of  the  pneumogastric  in  the  jugular 
foramen. 

The  internal  branches  are  three  in  number — the  phart/itt/tfaf^  hinfntjeaL  and 
supcrvir  cardial  nerv*:.  The  phart/nr/fal  branches  pass  inward  to  the  side  of  the 
pharynx,  where  they  join  with  lirunches  from  the  pneumogastric,  glosso-pharAngeal, 

'  The  existence  of  tbU  gmiglioo  itt  doubted  by  auiue  obwrveni. 
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nn<l  oxtorniil  laryngeal  nerves  to  form  tbe  phari/iifft^al  plexus.  The  laryngral 
braneiies  unite  witL   the  BUperior  laryngeal  nerve  and  its   branches. 

The  nuptrvtr  t^arditu'  nrrve  (iwrvu^  /tuiMrfieiah's  eordU)  arises  by  two  or  more 
bmnobos  from  tbe  superior  cervical  ganglion,  ami  oocjisionally  receives  a  filament 
from  tbe  cord  of  commmiirntion  between  tbe  first  and  Hecond  cervical  ganglia.  It 
runs  down  the  neck  bcbmd  ibe  conniion  carotid  artery,  lying  upon  tbe  Longus  colli 
muscle,  and  crosses  in  front  of  the  inferior  thyroid  artery  and  recurrent  laryngeal 
nerve. 

The  right  nuperior  cardiac  nerve,  at  the  root  of  the  neck,  passes  either  in  front 
of  or  beliind  the  subclavian  artery,  and  along  the  arteria  innoniinata  to  the  back 
pan  of  tbe  arcli  of  tbt"  aortn.  where  it  joiuj,  tbe  deep  cardiac  plexus.  This  nerve 
in  its  course  is  connected  with  other  bi-ancbes  of  tbe  sympathetic;  about  the  middle 
of  the  neck  it  receives  filament;*  from  tbe  external  laryngeal  nerve;  lower  down 
one  or  two  twigs  from  the  pneumogastric ;  and  as  it  enters  the  thorax  it  joins  with 
the  recurrent  laryngeal.  Filaments  from  this  nerve  communicate  witli  the  thyroid 
braiK-bes  from  tbe  middle  cervical  ganglion  and  accompany  these  nerves  to  the  thy- 
roid body. 

The  Ufft  superior  cardiac  nen^e^  in  tbe  chest,  runs  by  the  side  of  the  left 
carotid  artery  and  in  front  of  the  ar<*b  of  tbe  aorta  to  tbe  su|)erficial  cardiac 
plexus,  but  occasionally  it  passes  bebinrl  the  aorta  and  terminates  in  the  deep 
cardiac  plexus. 

The  anterior  branches  ramify  upcm  the  external  carotid  artery  and  its 
bniuclies.  fi>rming  round  each  a  deliciite  plexus,  on  the  nerves  composing  which 
stmill  ganglia  are  occasitmally  found.  These  ganglia  have  been  named,  according 
to  their  position,  iutercarolid'  (placed  at  tbe  angle  of  bifurcation  {>i  tbe  common 
carotid),  lingual,  temporal,  and  pharyngeal.  The  plexuses*  accompanving  some  of 
these  arteries  have  imj»ortant  communications  with  other  nerves.  That  surround- 
ing the  exteniiil  carotid  is  connected  with  the  bmnch  of  tbe  facial  nerve  to  the 
Stylo-byoid  muscle;  tbat  surrounding  llic  facial  communicates  with  the  submaxil- 
lary ganglion  by  one  or  two  filaments;  and  that  accou)j>anying  the  mitldlc  menin- 
geal artery  sends  oflfsets  which  pass  to  tbe  otic  ganglion  and  to  the  inturaescentia 
gangliformis  of  tbe  facial   nerve  (external   petrosal). 

The  Middle  Cervical  Gangrlion  {ihf/roid  ganglion)  is  the  smallest  of  the  three 
cervical  ganglia,  and  is  occasionally  altogether  wanting.  It  is  placed  op|tosite  the 
fifth  cervical  vertebra,  usually  upon  or  close  to  the  inferior  thyroid  artery;  hence 
tbe  name  "  tliyroid  ganglion  *  assigne^l  to  it  by  Ilaller. 

It?*  superior  branches  asceml  to  communicate  with  tbe  superior  cervical 
ganglion. 

its  inferior  branches  descend  to  communicate  with  the  inferior  cervical 
ganglion. 

Itj<  external  branches  pass  outward  to  join  the  fifth  and  sixth  t»pinal  nerves. 
Those  branches  arc  not  constantly  found. 

Its  internal  branches  are  the  thyroid  and  the  middle  cardiac  nerve. 

The  tht/roid  brancJu'H  are  small  filaments  which  accompany  the  inferior  thyroid 
artery  to  the  thyroid  gland ;  they  communicate  on  the  artery  with  tbe  superior  car- 
diac nerve,  and  in  tbe  irland  with  branches  from  the  recurrent  and  external  larvn- 
geal  nerves. 

Tbe  middle  cardiac  ntnu*  (ncrrmt  cardiacux  magnunX  the  largest  of  the  thrr-e 
cardiac  nerve-s.  arises  frou)  tbe  mi<Mle  cervical  ganglion  or  from  tbt*  conl  between 
the  middle  and  inferior  ganglia.  On  the  right  side  it  descends  liebiml  the  common 
carotid  artery,  and  at  the  root  of  tbe  neck  pas^e^  either  in  front  of  or  btdiind  tbe 
subclavian  artery ;  it  then  <Iesccnds  on  the  trachea,  receives  a  few  filanienla  fW)ni 
the  recurrent  laryngeal  nerve,  and  joins  the  deep  cardiac  ]»lexus.  In  the  neck  It 
communicates  with  the  sujierior  cardiac  and  recurrent  laryngeal  nerves.  On  tbe  left 
side  the  middle  cardiac  nerve  enters  tbe  chest  between  tbe  left  carotid  and  subclavian 
arteries,  and  joins  tbe  left  sidr  of  tlie  ilcep  cardiac  plexus. 

'  This  {janglioD  is  of  the  same  structure  ai>  Ihe  cuccvgifal  ({Iniid  i  Lusclikv). 
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The  Inferior  Cervical  Gang'lion  is  situatL'<i  binwet*n  ihe  base  of  tlie  tniiisvcrse 
proces?  of  tlit?  last  cerviml  vertel>rti  anil  the  neck  of  tho  fii*st  rib,  on  tbe  inner  side 
of  the  superior  intercostal  artery.  Its  form  is  irregular;  it  is  larger  in  siae  than  the 
precedinjj  and  frequently  joined  with  the  first  tbonuMc  ganglion. 

Its  superior  branches  communicate  with  the  mithlle  cervical  ganglion. 

ItH  inferior  branches  descend,  some  in  front  of»  others  behind,  the  subclavian 
artery  to  join  the  first  thoracic  ganglion.  The  most  imjwrtant  of  thet^e  branches 
constitutes  the  inferior  cardiac  nerve. 

The  mferior  canliac  twn'c  {tiervus  eardiacus  minor)  arises  from  the  inferior  cer- 
vical or  first  thonu-ic  ganglion.  It  pusses  down  behind  the  suhclnviim  artery  and 
along  the  front  of  the  trachea  to  join  the  deep  cardiac  plexu.s.  It  communicates 
freely  behind  the  subclavian  artery  with  the  recurrent  laryngeal  and  middle  cardiac 
nerves. 

The  external  branches  consist  of  several  filaments,  some  of  which  communicate 
with  the  seventh  and  eighth  spinal  nerves;  others  nccompanv  the  vertebral  artery 
along  the  vertebral  canal,  forming  a  plcxu&  round  the  vessel,  supplying  it  with  fila- 
ments and  communicating  with  the  cervical  spinal  nerves  as  high  as  the  fourth. 

Thoracic  Portion  of  the  Gangliated  Cord. 

The  thoracic  |Kirtion  of  the  gangliated  cord  consists  of  a  series  of  ganglia  which 
usually  correspond  in  number  to  that  of  the  vertebrse,  but  from  the  tK'casional  coa- 
lescence of  two  their  number  is  uncertain.  These  ganglia  are  plarc<l  on  each  side  of 
the  spine,  resting  against  the  heads  of  the  ribs  and  covered  by  the  pleura  costalis: 
the  last  two  are,  however,  anterior  to  the  rest,  beiufr  placed  on  the  side  of  the  lM)die8 
of  the  vertebne.  The  ganglia  are  nmall  in  size  and  of  h  grayish  color.  The  first, 
larger  than  the  rest,  is  of  an  elongated  form  and  usually  blended  with  the  last  cervi- 
cal.    They  are  connected  together  by  cord-like  prolongations  fmm  their  substance. 

The  external  branches  from  each  ganglion,  usually  two  in  number,  communi- 
cate with   earh  of  the  dursal   spinal  nerves. 

The  intemeJ  branches  froitt  the  ^ix  upper  gartglia  are  very  small ;  they  supply 
fihunents  to  the  thoracic  aorta  and  its  branches,  besides  snuill  bninches  to  the  bddies 
of  the  vertebrfe  and  their  ligaments.  Branehes  from  the  third  and  fonrtli  ganglia 
form  part  of  the  posterior  pulmonary  ]dexus. 

The  ititeninf  hnturhen  from  the  fix  lower  <]an(fUa  are  large  and  white  in  color; 
they  distribute  filaments  to  the  aorta  an<l  unite  to  form  the  three  splanchnic  nerves. 
These  are  named  the  qreaU  the  h'$aer,  and  the  smallest  or  renal  splanchnic. 

The  great  splanchnic  nen^e  is  of  a  white  color,  firm  in  texture,  and  boars  a 
marked  contrast  to  the  ganglionic  nerves.  It  is  formed  by  branches  from  the 
thoi-acic  ganglia  between  the  sixth  iind  tenth,  receiving  filaniente^  (according  to  Dr. 
Beck)  from  all  the  thoracic  ganji^lia  abnve  the  sixth.  These  roots  imite  to  form  a 
large  round  cord  of  considerable  size.  It  descends  obliquely  inward  in  front  of  the 
bodies  of  the  vertebra?  along  the  posterif>r  mediastinum,  jieHbrates  the  cms  of  the 
Diaphragm,  and  terminates  in  the  semilunar  ganglion,  distributing  filaments  to  the 
renal  and  suprarenal   jdexus. 

The  hsser  HpJanehnic  nerre  is  fornunl  by  filaments  from  the  tenth  and  eleventh 
ganglia  and  from  tlie  cord  between  thorn.  It  pierces  the  Diaphragm  with  the  pre- 
ceding nerve,  and  joins  the  crcliao  pWxuft.  It  communicates  in  tlie  chest  with  the 
great  splanchnic  nerve,  and  occasionally  sendn  filaments  to  the  renal  plexus. 

The  smallest  or  renal  splanchnic  mriv  arises  froui  the  last  ganglion,  and,  piercing 
the  Diaphragm,  terminates  in  the  renal  plexus  and  lower  part  of  the  cccliac  plexus. 
It  occasionally  communicates  with  the  preci.*<iiDg  nerve. 

A  striking  analogy  appears  to  exist  between  the  splnnchnic  and  the  cardiac  nerves. 
The  cardiac  nerves  are  three  in  number:  they  arise  from  the  three  cervical  ganglia, 
and  are  distributed  to  a  large  and  inifKirtant  organ  in  the  thoracic  cavity.  The 
splanchnic  nerves,  als^o  three  in  number,  are  conne<*ted  probably  with  all  the  dorsal 
ganglia,  and  arc  distributed  lo  imiH>rtani  organs  in  the  abdominal  cavity. 
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The  Lumbar  Portion  of  the  Ganoijated  Cord. 

The  luinba.r  portion  of  the  piu^rliaU'^l  cord  w  siiuat-e*l  in  front  of  iIjg  veriohral 
column,  along  the  inner  margin  iif  tfio  I'soos  mu.st:le.  It  oousiHt8  usually  of  four 
gano:lia  conupcted  together  by  iniL'r|ra!i(»l ionic  cords.  Tlit*  ganglia  art'  of  small  ^iitL\ 
of  a  grayish  color.  HhajA^d  like  a  hurleycom.  and  placed  njuch  nearer  the  median  line 
tbau  the  thoracic  ganglia. 

'The  superior  and  Inferior  branches  of  ihe  lumbar  ganglia  yierve  as  cominuni- 
cating  branches  between  tbe  chain  of  ganglia  in  this  region.  They  are  usually  single 
and  of  a  white  color. 

The  external  branches  cr>mmunicate  with  the  lumbar  spinal  nerves.  From  the 
situation  of  the  lumbar  ganglia  these  branches  are  longer  than  in  the  other  regions. 
Thev  are  usually  two  in  number  from  earh  ganglion,  and  accompany  the  lumbar 
arteries  around  the  sides  of  the  bodies  of  the  vertebiw,  passing  beneath  the  fibrous 
arches  from  which  fiome  of  the  fibres  of  the  Psoas  muscle  arise. 

The  internal  branches  pjuss  inward  in  front  of  the  aorta  and  form  the  aortic 
plexus.  Other  bninchei*  descend  in  front  of  the  common  iliac  arteries,  and  join, 
over  the  promontory  of  the  sacrum,  to  form  the  hypogastric  plexus.  Numenuis 
delicate  fihiment.^  are  also  distribnte<l  to  the  bodies  of  the  vertebra*  and  the  liga- 
ments connecting  them. 

Pelvic  Portiok  op  the  Ganguated  Cord. 

The  pelvic  portion  of  the  gangliated  cord  is  situated  in  front  of  the  saenim, 
along  the  inner  side  of  the  anterior  sacral  fommina.  It  consists  of  four  or  five 
small  ganglia  on  each  side  connected  together  by  interganglionic  cords.  Below, 
these  cords  converge  and  unite  on  tbe  front  of  the  coccyx  by  means  of  a  small  gan- 
glion {the  coccygeal  (javfflltm  or  gnikijUon  impnr). 

The  superior  and  inferior  branches  are  the  cords  of  communication  between 
the  ganglia  above  and  below.  ; 

Tbe  external  branches,  cxcee^lingly  short,  cmnmunicate  with  the  sacral  nerves. 
They  are  two  in  number  from  each  ganglion.  The  coccygeal  nerve  communicates 
either  with  the  hist  sacral  or  coccygeal  ganglion. 

The  Internal  branches  communicate,  on  tbe  front  of  the  sacnmt.  with  the  cor- 
responding branches  from  the  oppoi?ite  side;  some,  from  the  fii^st  two  ganglia.  |>as« 
to  join  the  pelvic  plexus,  and  others  form  a  plexus  which  accompanies  the  middle 
sacral  artery. 


THE  GREAT  PLEXUSES  OP  THE  SYMPATHETIC. 

The  Great  Plexuses  of  the  Sympathetic  are  the  large  aggregations  of  nerves  and 
gan^j^a  above  alluded  to.  and  situated  in  tbe  thoracic,  abdominal,  and  pelvic  cavities 
respectively.     From  them  are  derived  the  bra^uches  which  supply  the  viscera. 


The  Cardiac  Plexus. 

The  cardiac  plexus  is  situated  at  the  base  of  the  heart,  and  is  divided  into  a 
8u/ierfJcHtl  part,  which  lies  in  the  concavity  of  the  arch  of  the  aorta,  and  a  deep  part, 
which  lies  between  the  trachea  and  aorta. 

The  Great  or  Deep  Cardiac  Plexus  (pLwu*  viagnu»  profundvi.  Scarpa)  is 
situated  in  front  of  the  trachni  at  its  bifurcation,  above  the  point  of  division  of  the 
pulmonary  artery  and  bchin<l  the  arch  of  the  aorta.  It  is  fonned  by  the  cardiac 
nerves  derived  fi*om  the  cervical  ganglia  of  the  sympathetic  ami  the  cardiac  branches 
of  the  recurrent  laryngeal  and  pncunioga>tric.  Tbe  only  cardiac  nerves  which  ilo 
not  enter  into  the  fonuation  of  this  plexus  are  the  left  superior  cardiac  nerve  and 
the  left  inferior  cervical  cardiac  branch   from   the  pneuiuogastric.     The  branches 
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derived  from  tlii.'  ^reat  cardiac  plexus  form  the  posterior  coronarv  plexus  and  part 
of  tbe  anterior  coronary  plexus,  whilst  a  few  filaments  proceed  to  the  pulmonary 
plexuses  and  to  the  auriclej?  of  the  heart. 

The  branches  from  tlie  ru^ht  nidf  of  this  plexus  puss,  some  in  front  of,  and  others 
behind,  tlio  riirht  pulmonury  artery:  the  former,  tbe  more  numerous,  trantiuiit  a  few 
filaments  to  the  anteri(tr  pulmonary  plexus,  and  are  continued  along  the  tnink  of 
the  pulmonary  artery  to  fonu  part  of  the  anterior  coronary  plexus;  those  behind 
the  pulmonary  artery  distribute  a  few  filanient>f  to  the  right  auricle  and  form  patt 
of  the  posterior  coronary  plexus. 

The  branches  from  the  hft  fti<ie  of  the  deej»  cardiac  plexus  distribute  a  few  fila- 
ments to  the  left  auricle  of  the  heart  ami  llie  anterior  ]>ulnuuiary  plexus,  and  then 
pass  on  to  form  the  greater  part  of  tlie  |K>sterior  coronary  plexns,  a  few  branches 
pausing  to  the  superficial  cardiac  plexus. 

The  Superficial  (Anterior)  Cardiac  Plexus  lies  beneath  the  arch  of  the  aorta 
in  fnmt  of  the  ri^lit  puliuonary  artery.  It  is  fitrmed  by  the  left  superior  cardiac 
nerve,  the  left  (and  occasionally  the  right)  Inferior  cervical  cardiac  branches  of  the 
pneumoga-Htric,  and  filaments  i'nmi  the  deep  cardiac  plexus.  A  small  ganglion  {cnr- 
tii/it*  t/attiflion  of  Wni*//t^rf/)  is  occiLsionally  found  coiineett^l  with  these  nerves  at  their 
point  of  junction.  This  ganglion,  when  present,  Ls  situated  iunnediately  beneath  the 
arch  of  the  aorta  on  the  right  side  of  the  ductus  arteriosus.  The  superficial  cardiac 
plexus  forms  the  chief  part  of  the  anterior  coronary  plexus,  and  several  filaments 
pasHs  along  the  pidmonary  artery  to  the  left  anterior  pulmonary  plextis. 

The  posterior  coronary  plexus  is  chiefly  formed  by  filauu*nts  prolonged  from 
the  left  side  of  the  deep  cardiac  plexus,  and  by  a  few  from  the  right  siile.  It  sur- 
rounds the  branches  of  the  coronary  artery  at  the  back  of  tbe  heart,  and  its  fila- 
ments are  distributed  with  those  vessels  to  the  muscular  substance  of  the  ventricles. 

The  anterior  coronary  plexus  is  formed  chiefly  from  the  sui>erficial  canliac 
plexus^  but  receives  filaments  fn>m  the  deep  cardiac  plexus.  Parsing  forward 
between  the  afirta  and  pulmonary  artery,  it  accompanies  the  left  coronary'  artery  on 
the  anterior  surface  of  the  heart. 

Vnlontin  has  describeil  nervous  filaments  ramifying  under  tbe  end<»cardiuni ;  and 
Rcmuk  has  found  in  several  Maunnalia  numerous  snntll  ganglia  on  the  cai'diac  nerves, 
both  on  the  surface  of  the  heart  and  in  its  muscular  substance.  The  elaborate  dis- 
sections of  the  late  Dr.  Robert  Lee  have  demonstrated  without  any  doubt  the  exist- 
ence of  a  dense  mesh  of  nerves,  distributed  both  to  the  surface  and  in  the  substance 
of  the  heart,  having  numerous  ganglia  develo})ed  upon  them  [similar  to  ihoM  of  the 
uterus  (Fig.  o22)]. 


The  Epigastric  or  Solar  Plexus. 

The  Epierastric  or  Solar  Plexus  supplies  all  tbe  viscera  in  the  ubdominal 
cavity.  It  consists  of  a  great  network  of  nerves  and  ganglia  situate*!  behind  the 
stomach  and  in  front  of  the  aorta  and  cnira  of  the  Diapbnigm.  It  surrounds  tbe 
cceliac  axis  aud  root  of  the  superior  mesenteric  artery,  extending  dowuwiird  as  low 
ai>  the  pancreas  and  ontward  to  the  supraren.il  cay>sul(«.  This  plexi»s  and  the  gan- 
glia connected  with  it  receive  the  great  splanchnic  nerve  of  both  sides  and  some 
filaments  from  the  right  pneumoga^tric.  It  distributes  filaments  which  accom- 
pany, under  the  name  of  plexuses,  all  the  branehe.'^  from  the  front  of  the  abdominal 
aorta. 

The  semilunar  ganglia  vf  the  solar  plexus,  two  in  number,  one  on  each  side, 
are  the  larg*\^t  ganglia  in  the  body.  They  are  large,  irregular  gangliform  masses 
formed  by  the  aggregation  of  smaller  ganglia,  having  interspaces  between  them. 
They  are  situated  in  front  of  the  crura  of  the  Diaphragm,  close  to  the  suprarenal 
capsides:  the  one  on  the  right  side  lies  beneath  the  itiferior  vena  cava:  the  upper 
j>art  of  each  gjinglion  is  joineil  by  tbe  greater  splanchnic  nerve,  and  to  the  inner 
side  of  ea<'h  the  branches  of  the  s<tlar  plcxu>*  are  connected. 

From  the  solar  plexus  are  derived  the  following: 


«4 


THE   SYMPATHETIC  NERVE. 


Phrenic  or  diaplini^i^atic  plexus. 
Suprarenal  plexus. 
Heual  plexus, 

Spennatic  plexus. 


CiEliac  plexus. 

Superior  mesenteric  plexus. 

Aortic  plexus. 


The  phrenic  plexiis  aecompanies  the  phrenic  nrterA-  to  the  Diaphragm,  which 
it  supplies,  some  fihiuients  jHissing  to  the  supmrenul  capsule.  It  »risos  from  the 
upper  part  (if  the  semilunar  jranglion.  and  is  larjrer  on  the  right  than  on  the  left 
side.  It  receives  une  ur  two  branches  from  the  phrenic  nerve.  In  connection  with 
this  plexus,  tm  the  right  side,  at  its  |>oint  of  junction  with  the  phrenic  nerve,  is  a 
small  irnn^lion  ((/(trnjlion  diaphrngmaticuw).  This  jratijjlion  is  places!  on  the  umler 
suriace  of  the  Diaphragm  near  the  suprarenal  capsule.  Its  hninches  are  distrihute<l 
to  the  inferior  vena  cava,  suprarenal  capsule,  and  the  hepatic  plexus.  There  is  no 
gan^'lion  on  the  left  side. 

The  suprarenal  plexus  is  formed  by  branches  from  the  solar  jdexus,  frrmi  the 
semilunar  ;ranglion.  and  from  the  phrenic  and  great  splanchnic  nerves,  a  gnnj^lion 
being  formed  at  the  point  of  junciion  of  the  latter  nerve.  It  supplies  the  supra- 
renal ca]>sule.  The  branches  of  this  plexus  are  remarkable  fijr  their  large  siiie  in 
oomparis«m  with  the  size  of  the  organ  they  supply. 

The  renal  plexue  is  forme<l  by  filaments  from  the  fwlar  plexu8,  the  outer  part 
of  the  serailiinar  ganglion,  and  the  aortic  plexus.  It  is  also  joined  by  filaments 
from  the  leisser  and  smallest  splanchnic  nerves.  The  nerves  from  these  sources, 
fifteen  or  twenty  in  number,  have  numerous  ganglia  developed  uiMin  them.  They 
accompany  the  lyranchcs  of  the  renal  artery  into  the  kidney,  some  filaments  on  the 
right  side  being  distributed  to  the  inferior  vena  cava,  and  others  to  ilie  spermatic 
plexus  on  both  sides. 

The  aperxnatic  plexus  is  derived  from  the  renal  plexus,  receiving  brunches  from 
the  aortic  ple.xus.      It  accoiji]iauies  the  spt^rmatic  vessels  to  the  testes. 

In  the  female  the  ovarian  plexus  is  distributed  to  the  ovaries  and  fundus  of  the 
uterus. 

The  ooeliao  plexus,  of  large  size,  is  a  direct  continuation  frt»m  the  solar 
plexus:  it  surrounds  the  coiliac  axis  and  subdivides  into  the  giustric,  hepatic,  and 
splenic  plexuses.  It  receives  branches  from  the  lesser  splanchnic  nerves,  and  on 
the  left  side  a  filament  from  the  right  pneumogastric. 

The  t^'iHfric  or  roronanf  plerua  accompanies  tlie  gastric  artery  along  the  leaser 
curvature  of  the  stomach  and  joins  with  branches  from  the  left  pneumogastric 
nerve.     It  is  distributed  to  the  stomach. 

The  hepatic  plexus,  the  largest  offset  from  the  coeliac  plexus,  receives  filaments 
from  the  left  pneumogastric  and  right  phrenic  nerves.  It  accompanies  the  hepatic 
artery,  ramifying  in  the  substance  of  ihe  liver,  upon  its  branches,  and  upon  those 
of  the  vena  portic. 

Branches  from  this  plexus  accompany  all  the  diviHions  of  the  hepatic  artery. 
Thus  there  is  a  pt/loriv  jilexus  accompany  ing  the  pyloric  hnuich  of  the  hepatic 
which  joins  with  the  gastric  plexus  and  pneumogastric  nerves.  There  is  also  a 
gtutra-tiiwiienal  plexus,  which  subdivides  into  the  pancreatico-<luodenaI  plextid, 
which  accompanies  the  pancreatico-diiodenal  tirten'  to  supply  the  pancrean  and 
duodenum,  joining  with  branches  from  the  mesenteric  plexas ;  and  a  gi/ffro-eptphic 
plexus,  which  accompanies  the  right  gastro-epiploic  artery  along  the  greitter  curva- 
ture of  the  stomach  and  anastomoses  with  brandies  from  the  splenic  plexus,  A 
ei/8tw  plexus,  which  supplier  the  gall-bladder^  also  ariscH  from  the  hepatic  plexus 
near  the  liver. 

The  9plcnic  plexus  is  formed  by  branches  fix>m  the  cceliac  plexus,  the  left  »enii- 
I'jnar  ganglia,  and  from  the  right  pneumoga^Jtric  nerve.  It  accompanies  the  splenic 
artery  and  its  branches  to  the  .substance  of  the  spleen,  giving  off  in  its  c(»urse  fila- 
ments to  the  pancreas  (fttnirrt'ttt'r  jth'xun)  and  the  h'ft  tfitairo-epiphii*  plexus^  whieL 
accompanies  the  gastro-epiploica  sinistra  artery  along  the  convex  border  of  the 
stomach . 
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Gxnfftlft  and  Xen'e*  of  the  <^iravid  I'lcru^  at  the  eml  nf  thi-  Nlmli  Monib  Rafter  Dr.  R.  Loe):  a.  the  fUndUB  and 
Ujdf  of  Che  uUTttM,  hartiiK  \Uv  ptrlluncuni  di»»vL>leil  uff  i'rt<m  \\w  left  ftlrle ;  b,  iIil-  VAjjina,  covered  wlUi 
ntTve:'  procee<"llnB  fnim  tin*  hifrrH-r  ^'^^^<^^.•^  nf  ilit-  Infl  hypi»pnslrlc  KHiiitlioii ;  r.  ihi*  rtTtiiin  ;  it,  tin-  U*ft  nva- 
rtnm  and  Fallopliiii  liitx.':  e.  thotniuk  of  tbu  Ion  vi>crtii(iLic  vein  antlarif  ry  ^urroundi'iJ  by  the  W{\.  ninniialjc 
in^DcIIon ;  r,  ttii'  anrtn  rlivided  a  Unit-  aKivt^  tliL'  nri;:lii  uf  tbe  r^Rbt  t^t^Tinfttlc  aricrv.  mid  atK'nt  ibrec  iiirUea 
above  Ite  dlvf<>ion  into  tbr-  two  rum  mo  d  lUac  urlvries;  (i,  the  Venn  rava .  H,  tninV  of  ibc  rlsbt  Bpt-rtnaljc 
Yoln  enieriniz  thf  vt-nu  rnva ;  i,  rlghl  urtler ;  K.  [be  l«o  ('or»l.»  of  Uh-  grtat  >3-iiii»*itb»-lU'  iutvl-,  i«t>Mnn  down 
ftldnj:  tbe  fn-nt  uf  ibo  aorta ;  i.,  trunk  of  Ibe  inferior  nieM-ntcrlc  artery,  |Ml^^lnK  <■«  lr<)ni  Hit-  ii<Ttu  and  t*ov- 
ert'U  nllh  a  \iivu\  i>I('ium  f>f  niTvt'i^  sent  off  fr<mi  the  U'ft  and  tIl'^'*  ■  .r.i-  ..f  ihe  (tn'ul  ^Jnl|■ullK•ti^:  m,  n,  rbe 
twii  CMnN  fif  ibe  ({rent  •lynijuiibitU'.  jKU>»ln);  Juwn  U*lovc  ilie  t-j  :  iht*  auru*  to  tht-  (w.lnt  «h».T»^  ihu-y 

iM-|)»rat«  into  ilie  rii;tit  «i»'i  Ifrt  bjiwimsirir  iwrvcs;  n,  tlie  n^  'rii*  nerve  with  iuartrry  inj<M'ic*l 

pMCi'Cdlntt  In  lin'  \wi\.  of  llu-  iiit-rns.  i"  t. nuiioir..  tn  tin.-  tIkIu  i  .. ,  .  -  ..  i  *nin)rIloii ;  o,  the  Ii-ft  liMtt'KU.'-trlc 
iitrve  when'  ll  it*  t'lilfrinn  llie  Wd  Ij-  -  itljilion  HOil  litMii^r  <»lJ'  lirani'lu.'*-  totlielfft  •iiit>iK.Tiin!H'«l 

ganglion;  p,  hcmorrhoidnl  in-rvi.'>.  a.  (h<.-  bt-oiorrbuidiil  nm  r>' un<I  iin-ri-^'iiiii;:  fotin  llu:'  yrt-at 

plexns  whli.'li  >»rT»»und'«  the  itiforinr  in  .iriery  :  y.  thu  taiTol  iitTVi-*-.  vtufrini!  tht  wtji.>Ie  futi-T  >nr- 

Uiit!  of  the  hy[Mitni»irit  t^'aokill^^n;  h,  Ihc  Ivil  ii>  irnptstrU*  cantjlii'n,  ^i  lib  ii^  urtLTli.'}-  InJvLled;  ^,  ttie  iiervca 
of  llie  VHgitni ;  T,  ncrM->,  «iib  nn  Injeclfd  Hrtcry  pntcM-t'dlinj  fnini  tin:  iipjHT  pan  *»f  Ilie  b-fl  )iypi>>;HMlrlc 
gnnglinn  uldng  tlit*  body  <>i  :ii'-  iit> mo  and  terminatiior  in  m\>-  ii  Tt  m.<  rnmtir-  (^n^lion:  \\  i-otiiiniuitl>>n  of 
Ihcw  nerves  and  iby  brii[ I  >  iboy  plv"- olf  t^  tli'  i'-xuM's;  v.  the  <iune  norvcs  jmim}- 

Ihk  npwanl  beneath  tbc  -  plexuM-*!.  and  m  ^tllblb^m:  vv.  the  k'fl  •■pinuatlc 

jriiiiL'liDii    jr.  \*liii!i   the  ii'.  .MHr>fnjni  tlie  hyi'^  ^      ^       u  .iiid  ibf  hr«n«*lit's  "f  ilu-  left  siib- 

p'  tenninuu',  hu\\  ir».in  which  the  ner^e.-*  »i|  liic  (undu^  uteri  nre  >u|)pUeU  ;  x,  Ihc  left  bub- 

I  I'ovtTinn  the  Iwidy  of  ihe  ineru":  v,  tbe  ItfX  fuliKTiitnifiil  KimKlloii,  with  numeroiu 

(■I  -..xlending  Wtwei-n  it  and  tbe  left  hyi>o|p»nrle  nene  and  Kungll'-n ;  z,  the  left  I'onitnoD 

iliui'  iiriery  tut  mitum  and  turned  aitldc,  thaf  th«  left  h>'iiugutric  uervr  aud  ifanguan  might  be  traced  and 
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The  superior  meaenterio  plexus  is  a  cotitjn nation  of  t\iv  lower  p»rt  of  the 
gri«.t  solar  plexus,  receiving  &  branch  from  the  junction  of  the  right  pneuiiioga^tric 
nerve  with  the  coeliac  plexuji.  It  surrounds  the  superior  mesenteric  artery,  which 
it  accompanies  into  the  mesenterv,  and  divides  into  a  number  of  secondary  plex- 
uses which  are  distributed  to  nil  the  parts  supplied  by  tbe  artery — viz.  pancreatic 
branches  to  the  pancreni*:  intestinal  branche,*^  which  supply  the  whole  of  the  small 
iuttvstine;  and  ileo-colic,  right  colic,  and  middle  colic  branches  whicli  i*up[»ly  the 
corresponding  parts  of  the  great  intestine.  The  nerves  composing  this  plexus  are 
white  in-color  and  firm  in  texture,  and  have  numerous  ganglia  developed  upon  them 
near  their  origin. 

The  aortic  plexiis  ia  formed  by  branches  derived  on  eax;h  aide  from  the  semi- 
lunar ganglia  and  renal  plexuses,  receiving  filanients  from  the  solar  plexus  and 
some  of  the  Imnbar  ganglia.  It  is  situated  ufwjn  the  side.M  and  front  of  the  aorta, 
between  the  origins  of  the  superior  uwl  inferior  nie^enteiic  arterie^s.  From  this 
plexus  arise  the  inferior  mesenteric,  part  of  the  spermatic,  and  the  hypogastric 
plexuses,  and  it  dii»tributes  iilametits  to  the  inferior  vena  cava. 

The  inferior  menentero'  plexus  is  derived  chietiy  from  the  left  side  of  the  aortic 
plexus.  It  surrounds  the  inferior  mesenteric  artery,  and  divides  into  a  number  of 
secondary  plexu.ses,  which  are  distrihute*!  to  all  the  ]mrts  snpplie<i  l^y  the  artery — 
viz.  the  len  colic  and  sigmoid  plexuses,  which  Hiipply  ilie  dc^^ceniling  and  sigmoid 
flexure  of  the  colon,  atul  the  su[>erior  hemorrhoidal  [dexus,  which  supplies  the  up[)er 
part  of  the  rectum  and  joins  in  the  pelvis  with  branches  from  the  left  hypogastric 
plexus. 

Hypogastric  Plexcts. 
The  Hypograstric  Plexus  su|»plies  the  viscera  of  the  pelvic  cavity.  It  is  situ- 
ated in  front  of  the  promontory  of  the  saerura  betM'een  the  two  common  iliac  arte- 
ries, and  is  formed  by  the  union  of  numerous  filaments  which  descend  on  each  side 
from  the  aortic  plexus  and  from  the  lumbar  gan);lia.  This  plexus  contains  no  gan- 
glia, and  bifiircatee  below  into  two  luieml  portions,  which  form  iho  fnliu'r phriiscs. 


Pelvic  Plexus. 

The  Pelvic  Plexus  (i^ometimiMi  called  inferior  IitfffOi/astrie)  is  situated  at  the  side 
of  the  rectum  and  bladder  in  the  male,  and  at  the  side  of  the  rectum,  vagina,  and 
bladder  in  the  female.  It  ia  formed  by  a  continuation  of  the  hypogastric  plexus, 
by  branches  from  the  second,  third,  and  fourth  sat^ral  nerves,  and  by  a  few  fila- 
ments from  the  first  two  sacral  ganglia.  At  the  point  of  junction  of  these  nerves 
small  ganglia  are  found.  From  this  plexus  numerous  branches  are  distributed  to 
all  the  viscera  of  the  pelvis.  They  accompanj'  the  branches  of  tbe  internal  iliac 
artery. 

The  Inferior  Heraorrboidal  Plexus  arises  from  the  back  part  of  the  pelvic 
plexus.  It  supplies  the  rectum,  joining  with  branches  of  the  superior  hemor- 
rhoidal ]ilexus. 

The  Vesical  Plexus  arises  from  the  fore  part  of  the  pelvic  plexus.  The  nerves 
composing  it  are  numerous  and  contain  a  large  proyiortion  of  spinal  nerve-fibres. 
They  accomj)any  the  vej*ical  arteries  and  arc  distriliuled  nt  the  side  and  base  of  the 
bladder.  Numerous  filaments  also  pass  to  the  vcisiculje  seminales  and  va«  deferens; 
those  accompanying  the  vas  deferens  join,  on  the  spermatic  cord,  with  branches 
from   the  Hpt^rmatic  plexus. 

The  Prostatic  Plexus  is  continued  from  the  lower  part  of  the  pelvic  plexus. 
The  nerves  composing  it  are  of  large  size.  They  are  distributed  to  the  prostate 
gland,  vesicula?  seminales.  and  erectile  structure  of  the  penis.  The  nerves  supply- 
ing the  erectile  structure  of  the  penis  consist  of  two  set*,  the  small  and  large  cav- 
ernous nerves.  They  are  slender  filaments,  which  arise  from  the  fore  part  of  the 
prostatic  plexus,  and  after  joining  with  branches  from  the  internal  pudic  nerve  pass 
forward  beneath  the  pubic  arch.  $ 
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The  small  cavernous  nerves  perforate  the  fihrons  covering  of  the  penis  near  iu 
roots. 

The  larf/e  em^emous  nerve  passes  forward  along  the  dorsum  of  the  penis,  joins 
with  the  dorsal  branch  of  the  pudic  nerve,  and  is  distributed  to  the  corpus  caver- 
nosum  and  sponj»nosiini. 

The  Vagfinal  Plexus  arises  from  the  lower  part  of  the  pelvic  plexus.  It  is  lost 
on  the  walls  ot*  the  vagina,  being  distributed  to  the  i-rortile  tissue  at  its  anterior 
part  and  to  the  mucous  membrane.  The  nerves  composing  this  plexus  contain,  like 
the  vesical,  a  large  pro|)orlion  of  spinal  nerve-fibres. 

The  Uterine  Plexus  arises  from  the  upper  part  of  the  pelvic  plexus,  above  the 
point  whore  the  branches  from  the  sacral  nerves  Join  the  plexus.  Its  branches 
accompany  the  uterine  arteries  to  the  side  nf  the  organ  between  the  layers  of  the 
broad  ligament,  and  are  distributed  to  the  cervix  and  lower  part  of  the  Wly  of  the 
uterus,  penetrating  its  substance. 

Other  filaments  pass  separfttely  to  the  body  of  the  uterus  and  Fallopian  tube. 

Branches  from  the  hypognstric  plexus  accompany  the  uterine  arteries  into  the 
substance  of  the  uterus.     Upon  these  filaments  ganglionic  enlargements  arc  found. 


(For  a  details  account  nf  thp  supply  of  nerves  to  the  uterus,  and  for  a  description  of  the 
cbangcA  which  these  nerves  and  their  ganglia  undergo  during  prejioancy,  the  reader  in  referred 
to  the  papers  ou  The  Anatomy  '-f  fhr  Srrvts  of  thr  Utents,  published  by  l^r.  Kobert  Lee.  [A 
eimilar  work  Iior  been  pu>ptii*hed  by  the  same  author  on  the  AVtw  (f  tftf  Hfort.]) 


Organs  of  Sense. 

THE  organs  of  the  senses  are  five  in   luimlier — viz.  llio^^  of  loucli,  of  taste,  of 
smell,  of  hearing,  and  of  sight.     The  skin,  which  is  the  priiici|ml  seat  of  the 
senise  of  touch,  has  been  described  in  the  chapter  on  General  Anatomy. 


THE   TONGUE. 

The  Tongrue  is  the  organ  of  the  special  sense  of  taste.  It  is  Bitnated  in  the 
floor  of  the  mouth,  in  the  interval  hctwei*n  the  two  hiienil  |M)rtion.s  of  the  body  of 
the  lower  jaw.     Its  base  or  rout  is  directed  backward,  and  connected  with  tlie  oa 
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hyoidee  by  numerous  mupcles,  with  the  epiglottis  by  tliree  folds  of  mucous  mem- 
brane which  fonn  the  fflosso-epij/loUic  liyamfuU^  and  with  the  soft  palate  by  means 
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of  the  anterior  pillars  of  the  fauceH.  Its  apex  or  tip,  tliin  and  narrow,  is  directed 
forward  against  the  inner  surface  of  the  lower  incis4Jr  teeth.  The  under  surfuec  of 
the  tongue  isi  connected  witli  the  lower  jaw  by  the  Genio-hvo-glo&iii  muscles ;  from 
its  sides  the  mucous  membrane  is  reflected  to  the  inner  surface  of  the  gums ;  and 
in  front  a  distinct  told  of  that  merahrHne,  the  fnrnum  lingjifp^  is  formed  heneuth 
itd  under  surface. 

The  tip  of  the  tongue,  part  of  the  under  surface,  it*  sides,  and  dorsuni  !»re  free. 

The  dorsum  of  the  tongue  is  convex,  marked  along  the  middle  line  by  u  rnjih6. 
which  divides  it  into  two  symmetrical  halves;  tliis  raphf  tenninates  behind  about 
half  an  inch  from  the  ba^^  of  the  organ,  a  little  in  front  of  a  depressi<m,  the/V>r//- 
mtn  cctcum.  The  anterior  two-third»  of  this  surface  are  rough  and  covered  with 
papilla;  the  posterior  third  is  smoother  and  covered  by  the  projecting  orifices  of 
uumenms  muciparous  glands. 

The  mucous  membrane  invests  the  entire  extent  of  the  free  surface  of  the 
tongue.  On  the  under  surface  of  the  organ  it  is  thin  and  smooth,  and  may  be 
traced  on  either  side  of  the  fnenum  through  the  ducts  of  tlie  submaxillary  glands^ 
and  between  the  sides  of  the  tongue  and  the  lower  jaw  through  the  ducts  of  the 
sublingual  glands.  As  it  passes  over  the  bordera  of  the  organ  it  gradually  n.ssiimes 
its  papillary  character. 

Structure. — The  mucous  membrane  of  the  tongue  differs  in  structure  in  se%*enil 
respects  from  that  of  other  parts.  That  covering  the  under  surface  of  the  organ  is 
identical  in  structure  with  that  lining  the  rest  of  the  oral  cavity.  The  mucous 
membrane  on  the  anterior  part  of  the  dorsum  of  the  tongue  is  thin  and  intimately 
adherent  to  the  muscular  tissue,  whilst  that  at  the  root  is  much  tliickcr  and  looser. 
It  consists  of  a  layer  of  connective  tissue,  the  coniuu  or  mucosa,  supporting  numer- 
Q\\& jHipUhi\  and  covered,  as  well  as  the  papilhe,  with  tpitheiium. 

The  corium  consists  of  a  dense  network  of  fibrous  connective  tissue,  with  numer- 
ous clastic  fibres,  firmly  connected  with  the  fibrous  tissue  forming  the  septa  between 
the  muscular  bundles  of  the  tongue.  It  contains  the  mmifications  of  the  numerous 
vessels  and  nerves  from  which  the  papilla  are  su|tj)lie<i.  and  large  plexuses  of  lynv 
phatic  vessels. 

The  papi'U(E  consist  of  papillary  projections  of  the  corium,  and  like  it  are  made 
up  of  fibrous  connective  tissue,  which  forms  a  matrix  supporting  a  complex  loop  of 
capillary  bliMKi-vessels  and  covered  with  cpitheliuiu. 

The  papillae  of  the  tongue  are  thickly  distributed  over  the  anterior  two-thirds  of 
its  upper  surface,  giving  to  it  its  characteristic  roughness.  The  principal  varieties 
are  the  papillae  maxima^  (rircumvalhtUv),  papillie  media?  {fnuf/ifomirn),  and  papilhe 
minimse  {conu'w  or  fiUformeH). 

The  papUhv  //i(/W//f//'(circumvallatje)areof  large  size  and  vary  from  eight  tn  ten 
in  number.  They  are  situated  at  the  buck  part  of  the  doi-sum  of  tiie  tongue,  near 
its  base,  forming  a  row  on  each  side,  which,  running  backward  and  inward,  meet  in 
the  middle  line  like  the  two  lines  of  the  letter  V  inverted.  Each  papilla  consists  of 
a  central  flattened  projection  of  mucous  membrane,  from  5*^  to  -j^  of  an  inch  wide, 
attached  t<t  the  bottom  of  a  cup-shaped  depression  of  the  muccms  uiembrane;  the 
papilla  is  in  shape  like  a  truncated  c(»ne,  the  smaller  end  being  ilirected  downward 
and  attached  to  the  tongue,  tlie  broader  part  or  base  projecting  on  the  surface  and 
being  studded  with  numerous  small  secondary  papillee.  which,  however,  are  covered 
by  a  smooth  layer  of  the  epithelium.  The  cup-shnped  depression  forms  a  kind  of 
fossa  round  the  [japilla,  having  a  circular  margin  of  about  the  .same  elevation  cov- 
ered with  smaller  papillae.  At  the  point  of  junction  of  the  two  rows  of  papillae  is 
the  deep  depressifm,  the  foramen  rifrum,  mentioned  above. 

The  pnpiU'T  mtuiur  (fungifornies).  more  numerous  than  the  preceding,  are  .swit- 
tered  irregidarlv  antl  sparingly  over  rhe  doi*siim  of  the  tongue,  lait  are  found  chiefly 
at  its  sides  and  apex.  They  are  easily  recognized  among  the  other  papilhe  by  their 
large  size,  rounded  eminences,  and  deep-red  color.  They  are  narrow  at  their  attach- 
ment to  the  tongue,  but  broad  and  rounded  at  iheir  fi*ee  extremities,  and  covered  with 
secondary  papilla?.     Their  epithelial  investment  is  verj*  thin. 
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The  papilUr  mwimiT  (coniwe  or  filiformcs)  cover  the  anterior  two-thir(is  of  the 
dorsum  of  the  tongue.  They  iirp  very  minute,  more  or  less  eonical  or  iiliform  in 
shape,  and  an*anireH  in  lines  correfipondin^:  in  direction  with  the  two  rowH  of  the 
papillie  circumviillatje,  excepting  at  the  apex  of  the  organ,  where  their  direction  »» 
transverse.  They  have  projecting  fron»  their  apices  numerous  filifomi  processes  or 
Herondary  papilljc,  which  are  nf  a  whitish  tint,  owing  ti»  the  thickness  and  density 
of  the  epithelium  of  which  they  are  coniposcil,  and  wliich  has  here  undergone  a 
peculiar  mo<lification,  the  cells  having  become  cornified  and  elongate<l  into  dense, 
imbricated,  brush-like  processes.  They  contjiin  also  a  number  of  elaj«tic  fibres, 
which  render  them  firmer  and  more  elastic  than  the  papillie  of  mucous  membrane 
generally. 

Simpl*'  papilhr^  similar  to  those  of  the  skin,  an*  disj»osed  very  unequally  among 
the  compound  forms,  and  exist  sparingly  on  the  surface  of  the  tongue  behind  the 
circumvallate  variety,  buried   under  a  layer  of  epithelium. 

Structure  of  the  Papillee. — The  papilla;  apparently  rei*emble  in  structure  those 
of  the  cutis,  consisting  of  a  cone-.»*haped  pn>joction  of  connective  tissue  covereil  with 
a  thick  layer  of  squamous  epithelium,  and  contain  one  or  more  capillary  loops^ 
amongst  which  nerve*  are  distributed  in  great  abundance.  If  the  epithelium  is 
removed,  it  will  be  found  that  they  are  not  sinjple  elevations  like  the  papillae  of  the 
skin,  for  the  surface  of  each  is  studded  with  ndnute  coniciil  processes  of  the  mucous 

membrane,  which  fonn  secondary  papilhv  (Todd  and 
Bowman).  In  the  papiihe  circumvallatxe  the  nerves 
are  numerous  and  of  large  sixe ;  in  the  papillie  fun- 
giformes  they  are  also  numerous,  nnri  terminnte  in  » 
plexiform  network,  fnmi  wliich  brush-like  branches 
proceed;  in  the  papiihe  filiformes  their  mode  of  ter- 
mination is  uncertain.  Burie<l  in  the  epidermis  of 
the  papillro  circumvallatio  and  in  some  of  the  fungj- 
t'ormes  certain  j)ecuiiar  bodies  called  litsU'-tjohlet^ 
have  been  described.*  They  aiv  tlask-like  in  shape^ 
their  broad  h\x»c  resting  on  the  cerium,  and  their 
neck  opening  by  an  orifice  between  the  cells  of  the 
epithelium.  They  are  formed  by  two  kinds  Jtf  cells: 
the  exterior  (cortical),  which  are  aminged  in  several 
layers,  being  spindle-shaped  and  flattened,  and  in 
contact  by  their  edge,**,  the  tapering  extremities  exten^ling  from  the  base  to  the  apex 
of  the  organ.  They  thus  enclose  the  central  cells  (gustatory*  cells),  which  are  also 
spindle-shaped,  but  not  tktie!»ed,  ami  have  a  large  spherical  nucleus  al>out  the  mid- 
dle 4if  the  cell.  Both  extremities  nre  fihimentouH:  the  inner  process  is  de,'»cril)€Hi 
as  continuous  with  the  tevminul  fibril  i>f  u  nerve,  while  the  outer  one  project*  a^  an 
extremely  fine  hair  throngli  the  orifice  of  the  tjiste-goblet.* 

Besides  the  papillie,  the  mucous  niembi*ane  of  the  tongue  is  provided  with  glau<l.'i, 
and  at  the  posterior  part  contains  large  quantities  of  lymplioid  tissue. 

There  are  two  varieties  of  glands  present  in  the  t4>ngue.  the  ttntrotiit  and  fn^rouM, 
The  munHtti  are  similar  in  structure  to  the  labial  and  buccal  glands.  They  nn* 
found  all  over  the  surface  of  the  mucous  membrane  of  the  tongue,  except  in  the 
innnediate  vicinity  of  the  ta.<ite-gobIets :  chiefly  at  the  back,  but  also  at  the  apex 
anil  miirginal  parts.  In  connection  with  these  glands  a  special  one  ha**  been 
described  by  Blandin  and  Nuhn.  It  is  situated  neur  the  a|»ex  of  the  tongue  on 
either  side  of  the  fnenum,  and  is  covered  over  by  a  fiisciculus  of  muscular  fibre 
derived  from  the  Stylo-glossus  and  Inferior  lingualis.  It  is  from  half  an  inch  to 
nearly  an  inch  long,  and  ab(»ut  the  third  of  an  inch  bntad.  It  has  from  four  to  six 
orifices,  which  open  on  the  under  surlace  of  the  apex. 

The  nerov%  gland*  occur  only  at  the  back  of  the  tongue  in  the  neighborhood  of 

'  ThcHe  tMv1i€«  are  ulwt  fDiiiid  in  onnsideraltle  niimherB  at  the  ftide  of  Uie  bnae  of  the  tongue,  josl 
in  from  of  the  anterinr  nillan*  of  ihe  fauces. 

'  See  Engelmann.  in  Striekti^a  Handbcnk  (New  Syd.  Snc.  Trana.),  vnl.  iii.  p.  2. 
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the  tAAte-goblets,  tlieir  ducts  opening  for  the  most  part  into  the  foassc  of  the  circum- 
vuUato  papillae.  These  glands  are  racemose,  the  duct  branching  into  several  minute 
ducU.  which  terminate  in  alveoli  lined  bv  a  single  layer  of  more  or  less  columnar 
epithelium.  Their  secretion  is  of  a  watery  nature,  and  probably  assists  in  the  dis- 
tribution of  the  substance  to  be  tft.'ited  over  the  taste-area  (Elmer). 

The  lifmphoid  tiamie  is  situated,  for  the  most  part,  at  the  back  of  the  tongue, 
between  the  epiglottis  and  the  circumvallato  papilhe,  and  is  collected  at  numerous 
points  into  distinct  masses  known  as  folUckn.  Here  and  there  in  this  situation  are 
depressions  in  the  mucous  membrane  surinunded  bj  nodules  of  lymphoid  tissue, 
similar  to  the  .structure  found  in  the  tonsil :  into  them  iipen  some  of  the  ducts  of 
the  nmcnus  glan*L<. 

The  ftpitheliiun  is  of  the  scaly  variety,  like  that  of  the  epidenuis.  It  covers  the 
free  surface  of  the  tongue,  us  may  be  easily  demonstrated  by  maceration  or  boiling, 
when  it  can  be  detached  entire;  it  is  much  thinner  than  in  the  skin:  the  intervals 
between  the  large  (mpillo^  are  not  filled  up  by  it,  but  each  |>apilla  has  a  separate 
investment  from  root  to  summit.  The  deepest  cells  may  sometimes  be  detached  as 
a  separate  layer,  corresponding  to  the  rete  mucosnm,  but  they  never  contain  coloring 
matter. 

The  tongue  consists  of  two  syuimctrinnl  halves,  .separated  from  each  other  in  the 
middle  line  by  a  fibrous  .septum.  Kach  half  is  composed  of  muscular  fibres  an-anged 
in  various  directions,  containing  much  interposed  fat  and  supplied  by  vessels  and 
nerves,  and  partly  invested  by  mucous  raembrnne  and  a  submucous  fibrous  stratum. 
Into  the  latter  the  muscular  fibres  are  inserted  that  pass  to  the  surface.  It  is 
thicker  behind  than  in  front,  and  is  continuous  with  the  sheaths  of  the  musclea 
attached  to  it. 

The  fibrous  septum  consists  of  a  vertical  layer  of  fibrous  tissue  extending 
throughout  the  entire  length  of  the  middle  line  of  the  tongue  from  the  base  to 
the  apex.  It  is  thicker  behind  than  in  front,  and  occasionally  contains  a  t?mall 
fibro-cartilage  about  a  quarter  of  an  inch  in  length.  It  is  well  displayed  by  mak- 
ing a  vertical  section  iicross  the  organ  [Fig.  2i^4,  p.  391].  Another  strong,  fibrous 
lamina,  termed  the  ht/pofflonsal  membrane^  connects  the  under  surface  of  the  base 
of  the  tongue  to  the  body  of  the  hyoid  bone.  This  membrane  receives  in  front 
some  of  the  fibres  of  the  Genio-hyo-glossi. 

Each  half  of  the  tongne  consists  of  extrinsic  and  intrinsic  mu.«cles.  The  former 
have  been  already  described ;  they  are  the  Hyo-glossus,  Genio-hyo-glossus,  Stylo- 
glossu.**,  Paluto-glos-sus,  and  part  of  the  Su[)erior  constrictor.  The  intrinsic  muscu- 
lar fibres  are  described  along  with  the  hingualis  on  p.  391. 

The  (iftt'riea  of  the  tongue  are  derived  from  the  lingual,  the  facial,  and  ascending 
pharyngeal. 

The  nerves  of  the  tongue  are  four  in  number  in  each  half:  the  gustatory  branch 
of  the  fifth,  which  is  distributed  to  the  papilljc  at  the  fore  part  and  sides  of  the 
tongue;  the  lingual  branch  of  the  glosso-pharyngeal,  which  is  distributed  to  tlie 
mucous  membrane  at  the  base  and  side  of  the  tongue  and  to  the  papilla*  circum- 
vallata:;  the  liypoglossal  nerve,  which  is  distributed  to  the  muscular  substance  of 
the  tongue ;  and  the  chorda  tympani,  to  the  Lingualis  muscle.  The  glosso-pharyn- 
geal  branch  is  the  special  nerve  of  the  sense  of  taste;  the  gustatory  is  the  nerve  of 
common  sensation,  and  may  possibly  be  concerned  in  the  sense  of  ta^ite;  and  the 
hypoglossal  is  the  motor  nerve  of  the  tongue. 


THE   NOSE. 

The  nose  is  the  special  organ  of  the  sen.**e  of  smell :  by  means  of  the  peculiar 
properties  of  its  nerves  it  protects  the  lungs  from  the  inhalation  of  deleterious  gases 
and  assists  the  organ  of  taste  in  discriminating  ihe  properties  of  food. 

The  organ  of  smell  consists  of  two  jtarts — one  external,  the  nose ;  the  other 
internal,  the  nasal  fo9sce» 
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The  luise  is  the  more  anterior  and  prominent  part  of  the  organ  of  nnell.  It  is 
of  a  triangular  fonn,  directed  vertically  downward,  an<l  project.s  from  the  centre  of 
tlie  face  immediately  above  the  tipper  lip.  Its  summit  or  root  is  connected  directly 
with  the  forehead.  Its  inferior  part,  the  base  of  the  nose,  presents  two  elliptical 
orifices,  the  nostrib,  separated  from  each  other  by  an  antero-posterior  septum,  the 
eohumui.  The  margins  of  these  orifices  are  provided  with  a  number  of  stiff  hairs, 
or  vibrhiKFy  wbich  arrest  the  passage  of  foreign  substances  carrie*!  with  the  current 
of  air  intended  for  respiration.  The  lateral  surfaces  of  the  nose  form  by  their  union 
ike  dornuuu  the  direction  of  which  varies  considerably  in  different  individuals.  The 
dorsum  terminates  below  in  a  rounded  eminence,  the  hht'  of  the  nose. 

The  nose  ia  comjK»sed  of  a  framework  of  bones  and  cartilages,  the  latter  being 
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slightly  acted  upon  by  certain  muscles.  It  is  covewxl  externally  by  the  integument, 
internally  by  mucous  membrane,  and  supplietl  witb  ves^sels  and  nerves. 

The  bony  ftaincwork  occupies  the  upper  part  of  the  organ :  it  consists  of  the 
nasal   bones  and  the  nasal  processes  of  the  superior  maxillan'. 

The  cartilagino\u  frameicork  consists  of  five  pieces — the  two  upper  and  the  two 
lower  lateral  cartilages,  and  the  cartilage  of  the  septum. 

The  upper  laUnd  cartihifjcs  are  sitiintei]  below  the  free  margin  of  the  nasal 
bones;  each  cartilage  is  flattene4l  and  triangular  in  shape.  Its  anterior  margin  is 
thicker  than  the  posterior  and  connected  with  the  fibm-cartilage  of  the  septum. 
Its  posterior  margin  is  attach(Hi  to  the  nasal  process  of  the  superior  miixillarv  and 
naaal  bones.  Its  inferior  margin  is  connected  by  tibnms  tissue  with  the  lower 
lateral  cartilage:  one  surface  is  turned  outward,  the  other  inward  toward  the  nasal 
cavity. 

The  lower  latrral  cart ihvp'i  are  two  thin,  flexible  plates,  situated  imnictUately 
below  the  preceding,  and  bent  upon  themselves*  in  such  a  m.innor  as  to  form  the 
inner  an  1  outer  walls  of  each  orint^e  of  the  nostril.  The  portion  which  forms  the 
inner  wall,  thicker  limn  the  re.st,  is  loosely  connecte^l  with  the  same  part  of  the 
opposite  cartilage  and  fonns  a  smull  part  of  the  coliimna.  Its  outer  extremity,  free, 
rounded,  and  projecting,  firms,  wiih  the  thickened  integument  and  subjacent  tissue, 
the  lobe  of  the  n:>se.  The  part  which  furm«  tlie  outer  wall  is  curved  to  correspond 
with  the  ala  of  the  nose:  it  is  oval  and  flattened*  narrow  behind,  where  it  is  con- 

f  Ilent-e  the  l)i!ol}cd  lip  of  the  uose  in  some  penioruf,  in  wlioni  the  furrow  betweeu  tlie  two  car- 
tilof^  \&  luitrked.j 
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nected  with  the  nasal  process  of  the  superior  miixilla  by  a  tough  fibn)ua  tueiubniue 
in  which  are  found  three  or  four  small  cartilaginous  plates  (scftamold  cartilages) — 
cartiiagifu'8  winores.  Above  it  is  conuooted  to  the  wppor  lateral  caniIa;j;o  and  front 
part  of  the  cartilage  of  (he  septum  ;  below  it  is  separated  from  the  margin  of  the 
nostril  by  dense  cellular  tissue ;  and  in  front  it  forms,  with  its  fellow,  the  promi- 
nence of  the  tip  of  the  nose. 

The  cartilage  of  the  septum  is  j*omewhat  quadrilateral  in  form,  thicker  at  il« 
margins  than  at  its  centre,  and  comjilotos  the  separation  between  the  nasal  f<J8sm  in 
front.  Its  anterior  margin,  thickest 
above,  is  connected  from  above  down- 
ward with  the  nasal  bones,  the  front 
part  of  the  two  upper  latenil  cartilages, 
and  the  inner  portion  of  the  two  lower 
lateral  cartilages.  Its  posterior  margin 
is  connected  with  the  perpendicular  la- 
mella of  the  ethmoid  ;  its  inferior  mar- 
gin, with  the  vomer  and  the  palate  pro- 
cesses of  the  superior  uuixillary  bones. 

These  vari(»us  curtilages  are  con- 
nected to  each  other  and  to  the  bones 
by  a  tough,  fibrous  membrane,  the  peri- 
chondrium, which  allows  the  utmost  fa- 
cility of  movement  between  them. 

The  mitHrfes  of  the  no»e.  are  situated 
immediately  beneath  the  integument: 
they  are  (on  each  side)  the  Pyraroidalis 
nasi,  the  Levator  labii  superioris  ala»que 
nasi,  the  Dilatator  naris,  anterior  »n(L  posterior,  the  Compressor  nasi,  the  Comprea- 
8or  narium  minor,  and  tho  Depressor  alee  nasL  They  have  been  described  above 
(p.  374). 

The  integument  covering  the  dorsum  and  sides  of  the  nose  is  thin  and  btosely 
connected  with  the  subjacent  parts ;  but  where  it  forms  the  lip  or  lobe  and  the  ahe 
of  the  nose  it  is  thicker  and  more  firmly  ndberent.  It  is  furnished  with  a  large 
number  of  sebaceous  follicles,  the  orifices  of  which  are  usually   very  distinct. 

The  7»uetfU9  membrane  lining  the  interior  of  the  nose  is  continuous  with  the  skin 
externally  and  with  that  which  linos  the  nasal  fossie  within. 

The  arteries  of  the  nose  are  the  latei'alis  nani  from  the  facial,  and  the  nasal  artery 
of  the  septum  from  the  superior  coronary,  which  siipplit^  the  ala?  and  septum,  the 
sides  and  dorsum  being  supplied  from  tlie  nasal  branch  of  tlie  ophthalniic  and  the 
infraorbital. 

The  reinn  of  the  nose  terminate  in  tho  facial  and  ophtlmlmic. 

The  nert'en  of  the  no»e  are  branches  from  the  fn<*ial,  iiifmorbital,  and  infratroch- 
lear,  and  a  filament  from  the  nasal  branch  of  the  ophtlialuiie. 


Bones  Aud  CftrtUace*  ^f  Sepium  of  Now,  right  side. 


Nasal  Fossje. 

The  nasal  fossfiD  are  two  irregular  cavities  situated  in  the  middle  of  the  face  and 
extending  from  before  backward.  They  open  in  front  by  the  two  anterior  niires, 
and  terminate  in  the  pharynx  behind  by  the  posterior  nares.  The  boundaries  of 
these  cavities  and  the  o|)enings  which  are  connected  with  them  as  they  exist  in  the 
skeleton  have  been  already  described  (pp.  lil.>-211t.  Figs.  IHI— 184). 

Tho  mucous  membrane  lining  the  uaftal  fossse  is  called  the  pituitary^  from  the 
nature  of  its  secretion,  or  Srhneitirrian,  from  Schneider,  the  first  anatomist  who 
showed  that  the  secretion  proceeded  from  the  mucous  membrane,  and  not,  as  was 
previously  im.agine<l,  from  the  brain.  It  is  intimately  adherent  to  the  periosteum 
or  perichondrium,  over  which  it  li&s.  It  is  continuous  externally  with  the  skiu 
through  the  anterior  nares,  and  with  the  mucous  membrane  of  the  pharynx  through 
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the  posterior  nares.  From  the  nasal  fostste  its  continuity  may  be  traced  with  the 
conjunctiva  through  the  nasal  tiuct  and  lachrymal  canals;  with  the  lining  membrane 
ortho  tympanum  antl  mastoid  cAh>.  throu;^h  the  Eustachian  tnbo;  and  with  the  fron- 
tal, ethmoulal.  and  8j)ht'iit.iidal  &inuso.s  and  the  antnnn  of  llighiuoro.  throujrh  the 
several  oi>enings  in  the  meatuses.  The  mucous  membrane  is  thickest  and  most  vas- 
cular over  the  turbinated  bones.  It  is  also  thick  over  the  sepiura,  but  in  the  inter- 
vals betwe*-n  the  tipon»j;y  bones  and  on  the  lloor  of  the  nasal  fossa?  it  is  very  thin. 
Where  it  lines  the  various  $inu8e<s  and  the  antrum  of  Hi;^hmore  it  is  thin  and  pale. 

The  epithdium  <iiffers  in  its  character  accordin*^  to  tlie  functions  of  the  jmrt  of 
the  nose  in  which  it  is  found.  Near  the  orifice  of  tl»e  nostril,  where  common  sensa- 
tion is  chii'Hy  or  alone  re(|uirod.  the  epithelium  is  of  the  ordinary  pavement  or  scJily 
variety.  In  the  rest  of  tlie  cavity,  l)eIow  the  distribution  of  the  olfactorv  nerves — 
I.  e.  in  the  respinitory  portion  of  the  niusal  cavity — the  epitlielium  i.**  columnar  and 
ciliated.  This  is  the  case  also  in  the  sinu.ses  of  the  nose.  In  the  olfactory  region 
— I.  e.  the  region  in  which  the  terminal  Hlaments  from  the  olfactory  bulb  are  di*- 
tribut4}d  (see  p.  7KJ) — the  epitlnJial  cells  are  columnar  and  non-ciliat<»d  :  their  free 
surface  presents  a  sharp  outline,  and  their  deep  extremity  i.«  prohin^ed  into  a  procoea 
which  runs  inward,  branchin;r  to  communicate  with  similar  processes  from  neighbor- 
ing cells,  so  tw  to  form  a  network  in  the  deep  ]>art  of  the  mucous  membrane,  tjying 
between  them  are  cells  (termed  by  Max  Scbultze  offacton/  celh)  which  consist  of  a 
nucleated  body  and  two  processes,  of  which  one  runs  outward  between  the  colnmnnr 
epithelial  cells  and  terminates  at  the  level  of  the  surface  \A  the  mucous  membrane; 
the  other  (the  deep)  process  runs  inwartl,  is  frc((uently  bcadtMl  like  a  nerve-fibre, 
and  is  believed  by  most  observers  to  be  in  connection  with  one  of  the  terminaJ  fila- 
ments of  the  olfactory  nerve. 

The  mucou.H  membrane  \^  ]>igmente(l  in  the  olfactory-,  but  not  in  the  other  regions, 
being  of  a  light-yellow  color,  at  Icjust  in  the  white  races.' 

Tliis  membrane  is  also  provided  with  a  nearly  continuous  layer  of  branched 
mucous  glands,  the  <lurt.s  of  which  open  upon  its  surface.  They  are  most  uuraerous 
at  the  middle  and  back  jiart-s  of  the  ua.sal  fossic  and  largest  at  the  lower  and  back 
part  of  the  septum. 

Owing  to  the  great  thickness  of  this  membrane  the  na^al  fossse  are  much  nar- 
rower, and  the  turbinated  bone:^,  especially  the  lower  one?*,  appear  larger  and  more 
prominent,  than  in  the  skeleton.  From  the  same  circumstance  also  the  various 
apertures  communicating  with  the  meatuses  are  either  narrowe<l  or  completely 
closed. 

In  the  superior  fneatus  the  aperture  of  communication  with  the  posterior  ethmoi- 
dal cells  is  considerably  diminished  in  size  and  the  spheno-palatine  foratnen  com- 
pletely covered  in. 

In  the  middle  f/icatuti  the  opening  of  the  infundibulum  is  partially  hidden  by  a 
projeL^ting  fold  of  raucous  membrane,  and  the  orifice  of  the  antrum  is  contracted  to 
u  small  circular  aperture  mucli  n:irn)>vcr  than  in  the  skeletxin. 

In  the  inferior  mfntux  the  orifice  of  the  na.sal  *luct  is  partially  hidden  by  either 
a  single  or  double  valvular  mucous  fold,  and  the  anterior  palatine  cjtnal  either  cura- 
pletcly  closed  in  or  a  tubular  cul-de-sac  of  mucous  membrane  is  continued  a  abort 
distance  into  it. 

In  the  roof  the  opening  leading  to  the  sphenoidal  sinu.s  is  narrowed  and  the  aper- 
tures in  the  cribriform  plate  of  the  ethmoid  completely  closed  in. 

The  arU'rirft  of  tht'  nnmif  fontut  are  the  anterior  and  posterior  ethmoidal,  from  the 
ophthalmic,  which  supply  the  ethmoidal  <'ells,  fn»ntal  sinu.'^es,  and  roof  of  the  nose; 
a  minute  twig  from  the  small  meningeal;  the  spheno-palatine,  from  the  internal 
ma.xillary,  which  supplies  the  mucous  membnine  covering  the  spongy  bones,  the 
meatuses,  and  septum  ;  and  the  alveolar  branch  of  the  internal  maxillary,  whi(^ 
supplies  the  lining  membrane  of  the  antrum.     The  ramifications  of  these  veaaela 

'  An  interwtiinK  speciiln(i«»n  liiw  Iven  »U(rffes!e*i  by  Dr.  W.  Ogle  ( M*d.-Ch\r.  TVchm.,  vol.  liii.  277) 
u  to  the  pomihie  cnnnetniun  between  the  pre»efice  and  abundance  of  this  pigment  and  the  per(eccign 
of  the  senee  of  smell. 


I 


THE   EYE. 


805 


Fio.  529. 


form  a  close,  ploxiform  network  beneath  and  in  the  fiubstance  of  the  mneoiis  mem- 
bmne. 

The  (Wn«of  <//r  tiajtal  foimfe  form  a  close  network  beneath  the  mucous  Aembmue. 
They  pass,  some  with  the  vein^  accompa- 
nying the  sphrno-palatine  arter^',  tliroiijjh 
the  8pheMo-|iaiiitine  fommen,  and  others 
through  the  alveolar  branch  to  join  the 
facial  vein ;  some  accompany  the  eth- 
moidal arteries  and  terminate  in  the  oph- 
thalmic vein  :  ami,  liiMtly^  a  tew  commu- 
nicate with  the  veins  in  the  interior  of 
the  skull  through  the  foi-aniina  in  the 
cribriform  plate  of  the  ethmoid  bone  and 
the  f(»ramen  cjecum. 

The  Jiervpn  are — the  olfactory,  the  naf»l 
branch  of  the  ophthalmic,  filaments  from 
the  anterior  dental  branch  of  the  superior 
maxillaiT.  the  Vidian,  naso-palatine,  de- 
scending anterior  palatine,  and  nasal 
branches  of  Mcckers  gHnp;lion. 

The  olfactory^  the  special  nerve  of  tlie 
sense   of  ^mell,  is   distributed    over    the 
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upper  third  of  the  septum  and  over  the  surface  of  the  superior  and  middle  spongy 
bones. 

The  nasal  branch  of  the  ophihalmic  distributes  filaments  to  the  upper  and  ante- 
rior part  of  the  septum  and  outer  wall  of  the  nastd  fossaa. 

Fifamentsfrom  the  anterior  dtntal  branch  of  the  superior  mamillary  supply  the 
inferior  meatus  and  inferior  turbinated  hone. 

The  V^iiiian  iterre  supplies  the  upper  and  hack  part  of  the  septum  nnd  superior 
spongy  hone,  and  the  upper  anterior  na>;al  branches  from  the  8pht'n<»-palaline  gan- 
glion nave  a  similar  distribution. 

The  naso-palatine  nerve  supplies  the  middle  of  the  septum. 

The  larger  or  anterior  palatine  nerve  supplies  the  middle  and  lower  spongy 
bones. 


THE    EYE. 

[Diasf^tion. — The  stndfnt  rHouM  prcKiirf  w  f<*w  fn^^h  hulIockB'  or  sheep's  eyes,  with  the  mua- 
cletif  lids,  rW.  The  musoles  and  odnexH  uhnuld  lie  disspi'ted  lirst,  and  then  the  biUI.  kSectioiiB 
aleo  should  be  made  both  antero-posteriorly  and  IrausverBely  through  tlie  entire  ball.] 

The  eyeball  is  containwl  in  the  cavity  of  the  orbit.  In  this  situation  it  is  securely 
protected  from  injury,  whilst  its  p<->sition  is  such  as  to  ensure  the  most  extensive  range 
of  sight.  It  is  acted  upon  by  numerous  muscles,  by  which  it  is  capable  of  being 
directed  to  any  part ;  supplied  by  vessels  and  nerves ;  and  is  additionally  protecliKi 
in  front  by  sevenil  appendages,  such  as  the  eyebrow,  eyelids,  etc.  [The  muscles 
and  the  optic  nerve  have  already   been  described  at  pp.  371  and  TIT.] 

The  eyeball  is  imbe<]ded  in  the  fat  of  the  orbit,  but  is  surrounded  by  a  thin 
membranous  sac  which  isolates  it,  so  aa  to  allow  of  free  movement.  This  mem- 
branous sac  is  named  the  capftule  of  Tenon  or  tunica  va<pnali»  oruli.  It  may  he 
regardt»<l  as  a  distinct  serous  membrane  consisting  of  a  parietal  and  visceral  layer. 
The  latter  invests  the  posterior  part  of  the  globe  from  the  ciliary  margin  of  the 
cornea  backward  to  the  entrance  of  the  optic  nerve,  and  is  connected  to  it  by  very 
delicate  connective  tissue  ;  the  former  (parietal)  lines  the  hollow  in  the  fat  in  which 
the  eyeball  is  imbedded.  Both  layere  are  lined  on  their  free  surfaces  by  tlaltened 
endothelial  cells.  The  cavity  between  them  is  continuous  with  the  spaces  lictween 
the  different  layers  of  the  sheath  of  the  optic  nerve — that  is  to  say.  with  the  *i/6- 
arachnoidta^i  between  the  pia  matral  and  the  arachnoid  sheath,  and  the  subdural 
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between  the  arachnoid  and  dural  sheath — and  into  it  empty  the  Ijmphatie  vessels 
of  the  sclerotic.  The  capsule  is  piercetl  by  the  muscles  of  the  eyeball  near  their 
insertioUf^nd  sends  tubular  prolonpations  on  them  which  become  continuous  with 
the  sheath  of  the  muscles.  From  the  outer  surface  of  these  sheaths  expansions, 
consisting  of  elastic  fibres  and  muscle-cella.  arc  given  off  to  the  margin  of  ibe 
orbit,  which  serve  to  limit  the  degree  of  contraction  of  the  muscles.' 

The  eyebiill  is  compose<i  of  segments  of  two  spheres  of  different  sizes.  The 
anterior  sejrmcnt  i»  one  of  a  small  i*phere  and  forms  about  one-sixth  of  the  eyeball. 
It  is  more  prominent  than  the  posterior  segment,  which  is  one  of  a  much  larger 
sphere  and  forms  about  five-sixths  of  the  globe.  The  wgment  of  the  larger  sphere 
is  opjii^ue.  and  forniptl  by  the  srlerotic.  the  tunic  of  pn)teetion  to  the  eyehall ;  the 
smuller  sphere  is  transparent,  and  formed  by  the  cornea.  The  axes  of  the  eyeballs 
are  nearly  parallel,  and  do  not  corres|wnd  to  tin*  axes  of  the  orbits,  which  are 
diret*ted  outward.  The  optic  nerves  follow  the  direction  of  the  axes  of  the  orbits 
and  enter  the  eyeball  a  little  U>  their  inner  or  nasal  side.  Tlie  eyeball  meaaurea 
rather  more  in  its  transverse  and  vertical  diameters  than  in  its  an tero- posterior,  the 
former  diameters  amounting  to  about  an  inch,  the  latter  to  about  nine-tenths  of  an 
inch. 

The  eyeball  is  composed  of  several  investing  tunics^  and  of  fluid  and  solid  refract- 
ing nieilia  called  humorn. 

The  tunics  are  three  in  number  : 

1.  Sclerotic  and  Cornea. 

2.  Chon)id,  Iris,  and  Ciliary  Processes, 

3.  Retina. 

The  refracting  media  or  humora  are  also  three: 

Aqueous.  Crystalline  (lens)  and  Caj>sule.  Vitreons. 

The  sclerotic  and  cornea  form  the  external  tunic  of  the  eyeball ;  they  are  essen- 
tially fibrous  in  structure,  the  scleroiic  being  opaijue  and  forming  the  posterior  five- 
sixths  of  the  globe;  the  cornea,  which  forms  the  remaining  sixth,  being  tnm^ 
paren  t. 

The  Sclerotic  (frxXr^oo^,  hard)  (Fig.  ^VM))  has  received  its  name  from  its  extreme 
density  and  hardness;  it  is  a  firm,  unyielding,  fibrous  membnine,  serving  to  main- 
tain the  fonn  of  the  globe.  It  is  much  thicker  behind  than  in  front.  It«  erUrnal 
anrfavf  is  of  a  white  color,  quite  smooth,  except  at  the  points  where  the  Recti  and 
Obliqui  muscles  are  inserted  into  it.  and  covered  for  part  of  its  extent  by  the 
conjunctival  membrane,  hence  the  whiteness  and  brilliancy  of  the  front  of  the  eve- 
ball.  Its  inih'r  aitrface  is  stained  of  a  brown  color,  in:irke<l  by  groove-s,  in  which  are 
lodged  the  ciliary  nerves,  and  connected  by  an  exceedingly  fine  cellular  tissue  (/awi- 
inafusca)  with  the  outer  surfuce  of  the  choroid.  Behind,  it  is  pierced  by  the  optic 
nerve  a  little  to  ita  inner  or  na^al  side,  and  is  continuous  with  the  fibrous  sheath  of 
the  nerve,  which  is  derived  from  the  dura  mater.  At  the  point  where  the  optic 
nerve  passes  through  the  sclerotic  this  membrane  forms  a  thin  cribriform  hunina 
(the  lamina  rnhroHn) :  the  minute  orifices  in  this  layer  serve  for  tie  transuii»iioa 
of  the  nervous  filament.-*,  and  the  fihrous  septa  dividing  them  from  one  another  are 
continuous  with  the  membranous  pr<x'es.ses  which  separate  the  bundles  of  nerve- 
fibres.  One  of  these  opening.s,  larger  than  the  rest,  occupies  the  centre  of  the 
lamella  ;  it  ia  called  the  fonw  ofdieutty  and  tninsniits  the  arteria  centralis  rctincD  to 
the  interior  of  the  eyebull.  Around  the  cribriform  lamella  are  numerous  t^mall 
apertures  for  the  transmission  of  the  ciliary  vessels  and  nerves.  In  fnmt  the  scle- 
rotic is  eontinuous  with  the  cornea  l»y  dire(;t  eantinuitv  of  tissue,  but  the  opaque 
Bclerotie  overlaps  the  cornea  rather  more  on  its  outer  than  on  its  inner  suriacc* 

Structure. — The  sclei-otic  is  forme<l  of  white  fibrous  tissue  intermixe*l  with  fine 
elastic  fibres,  and  of  flattened  connective-tissue  corpuscles,  some  of  which  are  pig- 
mented. containe*i  in  cell-spuces  between  the  fibres.  These  fibres  are  aggo»gatea 
'  See  a  pftpcr  by  Mr.  ('.  B.  Ix>ckwood  [Jonrtyti  nj  Anmatixy  and  Phymt^wjy,  vul  xk.  Putt  Y.  p^  1). 


into  bundles  which  are  arranged  chiefly  in  a  longitudinal  direction.  It  yields  gela- 
tin on  boiling.  Its  vessels  are  not  numerous,  the  capillaries  being  of  small  size, 
unitinp;  at  long  and  wide  intervals.  The  existence  of  nerves  in  it  is  doubtful. 
Thi'  Cornea  is  the  projecting  transparent  part  of  the  extenial  tunic  of  tlie  eye- 
ball and  forms  the  anterior  sixth  of  the  globe.  It  is  not  quite  circular,  being  a 
little  broader  in  the  transverse  than  in  the  vertical  direction,  in  consequence  of  the 
sclerotic  overlapping  the  margin  above  and  below.  It  is  convex  anteriorly,  and 
projects  forward  froiu  the  sclerotic  in  the  same  manner  that  a  watch-glass  does  from 
its  case.  Its  degree  of  curvature  varies  in  different  individuals  and  in  the  same 
individual  at  different  periods  of  life,  it  being  more  prominent  in  youth  than  in 
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advanced  life,  when  it  becomes  flattened.  The  cornea  is  dense  and  of  uniform 
thickness  throughout;  its  posterior  surface  ia  perfectly  circular  in  outline,  and 
exceeds  the  anterior  surface  slightly  in  extent,  from  the  latter  being  overlapped  by 
the  sclerotic. 

Structure. — The  cornea  consists  of  four  layers — namely,  (1)  several  strata  of 
epithelial  cells  continuous  with  those  of  the  conjunctiva;  (2)  a  thick  central  fibrous 
structure,  the  cornea  proper:  (8)  a  homogcne^uis  elastic  lamina:  and  (4)  a  single 
layer  of  epithelial  cells,  forming  part  of  the  lining  membrane  of  the  anterior  cham- 
ber of  the  eyeball.  The  name  of  mewhrane  of  Desccrnet  or  Dannum  is  given  to 
this  posterior  elastic  lamina  and  its  epithelial  coating. 

The  rnnjujiftii'itl  epitheh'tni}^  which  covers  the  front  of  the  cornea  proper,  consists 
of  several  strata  of  epilhclial  cells.  The  hnvernioht  cells  are  columnar:  then  follow 
two  or  three  layers  of  polyhedral  celb,  some  of  which  present  ridges  and  furrows 
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similar  to  those  found  in  the  cuticle.  Lastly,  there  are  three  or  four  layers  of  ^caly 
epithelium  with  flattened  nuclei.  [This  layer  is  very  evident  on  Kcraping  the  cornea 
of  a  bullock's  eye] 

The  proper  HubHtavp.e  of  the  cornea  is  6brou8,  tough,  unyieldinj*,  j>crfectly  trans- 
parent, and  continuous  with  the  sclerotic,  with  which  it  is  in  .structure  identical.  It 
is  composed  of  about  sixty  flattened  larnellw  superirapoHed  one  on  another.  These 
lamellie  are  made  up  of  bundles  of  fibrous  connective  tissue,  the  fibres  of  which  are 
directly  continuous  with  the  fibres  id*  the  siderotic.  The  fibres  of  each  lamella  are 
for  the  most  part  pamllel  with  each  other,  those  of  alternating  bimella*  at  right  angkwi 
to  each  other.     Fibres,  however,  frequently  pass  fn>m  one  lamella  to  the  next. 

The  lamellae  are  connected  with  each  other  by  an  interstitial  cement-substance» 
in  which  are  spaces,  the  corneal  ftpacftt.  The  spaces^  are  stellate  in  shajte  and  have 
numerous  offsets,  by  which  they  communicate  with  other  spaces.  Each  space  con- 
tains a  cell,  the  corneal  corpn*rh'„  which  resembles  in  form  the  space  in  which  it  is 
contained,  but  does  not  entirely  fill  it. 

Immediately  beneath  the  conjuiictival  epithelium  the  cornea  proper  presents  cer- 
tain characteristic  differences  which  have  led  some  anatomists  to  regard  it  as  a  dis- 
tinct membrane,  and  it  has  been  name<I  by  Bowman  the  anterior  elatttt'c  lamina.  It 
differs,  imwever;  from  the  true  elastic  lamina  or  membrane  of  Descemet  in  manj 
essential  particulai-s,  presenting  evidence  of  fibrillar  structure,  and  not  having  the 
same  tendency  to  curl  inwai*d  or  to  (indergo  fracture  when  detached  from  the  other 
layers  of  the  cornea.  It  consists  of  extremely  closely  interwoven  fibrils  similar  to 
those  found  in  the  rest  of  the  cornea  proper,  but  contains  no  corneal  corpusides.  It 
seems  thereforii  more  proper  to  regard  it  as  a  part  of  the  profwr  tissue  of  the  cornea,' 

The  posterior  elastic  lanuna^  which  covers  the  proper  structure  of  the  cornea 
behind,  presents  no  structure  recognizable  under  the  microscope.  It  consists  of  a 
hani,  elastic,  and  perfectly  transparent  homogene4>us  membrane  of  extreme  thin- 
ness, which  is  not  rendered  opaque  by  either  water,  alcohol,  or  acids.  It  is  very 
brittle,  but  its  most  remarkable  properties  are  its  extreme  elasticity  and  the  tendency 
which  it  presents  to  curl  up  or  roll  upon  it-self,  with  the  attached  surface  innermost, 
when  separate  from  the  proper  substance  of  the  comoa.  Its  use  appears  to  be  (aa 
Buggestwl  by  Dr.  Jacob)  "  to  preserve  the  requisite  pennanent  correct  curvature  of 
the  flaccid  cornea  proper." 

The  epithelial  lining  of  the  aqueous  chamber  covers  the  posterior  surface  of  the 
posterior  elastic  lamina.  It  consists  of  a  single  layer  nf  polygonal  transparent 
nucleated  cells  similar  to  those  found   lininii  other  serous  cavities. 

Artkries  and  Nkrvks, — The  cornea  is  a  ntm-Viiscular  structure,  the  capillary 
vessels  terminating  in  loops  at  its  circumference.  Lymphatic  vessels  have  not  lis  vet 
been  demonstrated  in  it,  but  are  represented  by  the  channels  in  which  the  bundles 
of  nerves  meet;  these  are  lined  by  an  endothelium  and  are  continuous  with  the  cell- 
spaces.  The  nervfts  are  numerous,  twenty-four  to  thirty-six  in  number  (Kolliker), 
forty  to  forty-five  (Waldeyer  and  Slimisoh) ;  they  are  derived  from  the  ciliary  nerves 
and  enter  the  laminated  tissue  of  the  cornea.  They  ramify  throughout  its  substance 
in  a  delicate  network,  and  their  terminal  filaments  form  a  firm  and  closer  plexus  on 
the  surface  of  the  cornea  proper  beneath  the  epithelium.  This  is  termed  the  ftuhcpi' 
thelial  plexus,  and  from  it  fibrils  are  given  off  which  ramify  between  the  epithelial 
cells,  foraiing  a  network  which  is  termed  the  intra-epithelial  plexus. 

Dissection. — In  order  to  «**parato  the  sclprntic  atui  fonioa,  bo  as  to  expose  the  HtHJOnd  tunio, 
the  ftyct>all  should  )»o  immerfwl  in  a.  small  vessel  of  wntiT.  A  fold  of  the  sclerotic  near  its  sotu^ 
rior  part  having  Ixsen  pinched  tqt — an  onemiion  not  ervtily  porformod,  from  the  extreme  tciinioti 
of  tlio  membrane — it  .^thould  l>c  divided  with  a  pair  of  blunt-poinieil  KcUt^ors.  .\i*  soou  as  the 
choroid  iti  expoHinl,  tlio  end  of  a  blowpipe  shuuld  be  introduced  into  tikv  oritice  and  a  stream  of 
air  forc4»J  into  it,  so  hm  to  ttefmnito  the  8li):ht  celluliir  connection  between  the  acleri^tio  and  cho- 
roid. [All  this  If*  n**v'dle»j>  trouble.  A  bidlix'k's  eye,  which  should  Ik'  fn'*h,  is  tightly  h'dd  in 
the  left  hand  ;  the  ttclennie  then  is  cureftilly  incin^Hl  in  the  erjuntor  of  the  cIoIm*  by  repeated 
light  cuts,  till  tlio  black  choroid  ia  seen.     One  blade  of  a  probe-pointod  piiir  uf  «i!UMnf  in  now 

'  This  layer  has  been  culled  by  R«iciierl  the  "anterior  limiting  layer"— a  iinme  which  ap]iears 
tnore  applicable  to  it  than  that  of  ^anterior  elaiaic  lamtna." 
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introduced  flatwise  betwetm  the  nclerotic  and  choroid,  hu^iu);  Uic  sclerotic,  and  turned  in  the 
proper  position,  when  the  sclerotic  is  easily  divided,  a  little  at  a  time.  It  is  not  needful  to  put  it  in 
water  or  iine  the  blowpipe.]  The  Holerotic  should  now  he  divided  around  it-*  entire  rtriiimreren<M* 
[at  the  equator],  and  may  he  removed  in  separate  portions.  The  front  si'^ment  iMiinjr  then  drawn 
torward,  the  handle  uf  the  Rcalpel  should  be  pressed  iiently  ncainst  it  at  its  connection  with  the 
iris,  and,  the  two  bein^  ttepurat^l,  a  quantity  of  perfectly  iran?*pnrent  iluid  will  ehcupe  ;  this  is  the 
uquC'Ouy  humor.  In  tiie  course  of  the  dissection  the  cibary  nerves  may  be  m.'cii  lying  in  the  li>o»e 
cellular  tissu»*  between  the  choroid  and  ftclerotiCf  or  contained  in  delicate  grooves  on  the  inner 
Burface  uf  the  lntt«r  membrane. 

Second  Tunic. — This  is  formed  by  the  choroid  behind,  the  iris  and  ciliary  pro- 
cewves  in  front,  and  by  the  ciliary  ligamout  and  Ciliary  muscle  iit  the  point  of  junc- 
tion of  the  sclerotic  an<i  cornea. 

The  choroid  is  the  vu^cular  and  pigmentary  tunic  of  the  eyeball  inves^itinp  the 
posterior  five-sixths  of  the  globe,  and  excendiug  a^  far  forward  as  the  cornea,  the 
ciliary  processes  beiiip  appendages  of 

the  choroid  developcil  from  its  inner  ^"*<*-  *'>31. 

surface  in  front.  The  iris  is  the  cir- 
cular muscular  septum^  which  hangs 
vertically  beliind  the  cornea,  present- 
ing in  its  centre  a  large  circular  aper- 
ture, the  pupil.  The  ciliary  ligament 
and  Ciliary  muscle  form  the  white 
ring  observed  at  the  j>oint  where  the 
choroid  and  iris  join  with  each  other 
and  with  the  sclerotic  and  cornea. 

The  Choroid  is  a  thin,  highly 
vascular  membrane,  of  a  dark-brown 
or  chi-fcolate  color,  which  invests  the 
pOBterior  five-sixths  of  the  central 
pari  of  the  globe.  It  is  pierced  be- 
hind bv  the  optic  nerve,  and  extends 
in  front  as  fur  forward  as  the  ciliar>' 
ligament,  wliere  it  is  connected  with 
the  iris  and  bends  inward,  forming 
on  its  inner  surface  a  series  of  folds 
or  plftitings,  the  riliart/  prorenafs.  It 
is  thicker  behind  than  in  front.  Ex- 
ternally it  is  connected  by  a  fine  cel- 
lular web  {memhrann  fu9ca)  with  the 
inner  surface  of  the  sclerotic.  Its 
inner  surface  is  smooth  and  lies  in  contact  with  the  retina. 

Structure. — The  choroid  consists  mainly  of  a  dense  capillary  jdexns,  an*l  of 
small  arteries  and  veins  carrying  the  blood  to  and  returning  it  from  thi.s  plexus. 
On  its  external  surface — i.  e.  (he  surface  next  the  sclerotic — is  a  thin  nuinbraiie 
of  fine  elantic  fibres  arranged  in  lumellie.  which  are  covered  with  cndothclintii  and 
fonn  spaces  which  communicate  by  ptrribrations  in  the  sclerotic,  through  which  the 
vessels  and  nerves  enter,  with  the  capsule  of  Tenon.  This  layer  is  named  the 
lamina  gupravhoroidrn^  and  i.s  continuous  with   the  lamina  fusea  of  the  sclerotic. 

Internal  to  this  is  the  choroid  proper,  and.  in  consequence  of  the  small  arteries 
and  veins  being  armnge<l  on  the  outer  surface  of  the  aipillary  network,  it  is  cus- 
tomary to  describe  this  a.s  Consisting  of  two  layers,  the  rmterrnost  citmposed  of  small 
arteries  and  veins,  with  pigment-cells  interspersed  between  theai.  and  the  inner  con- 
sisting of  a  capillary  j)lexus.  T)»e  external  layer  consists,  in  part,  of  the  larger 
brancdies  of  the  short  ciliary  arteries  which  run  foi*ward  between  the  veins  before 
they  bend  downward  to  tenninate  in  the  capillaries,  but  is  fomietl  principally  of 
veins,  which  arc  named,  from  their  distribution*  wmv  vt;rtirvn(p.  They  ciuiverge  to 
four  or  five  equidistant  tninks  which  pierce  the  sclerotic  midway  between  the  mar- 
gin of  the  comeA  and  the  entrance  of  the  optic  nerve.     Interspersed  between  the 
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vessels  arc  lodged  dark  star-shaped  pigment-cells,  the  fibrous  offsets  from  -which, 
communicating  with  similar  bninchings  from  neighboring  cells,  form  »  delicate  net- 
work or  stroma  which  toward  the 
inner  surface  of  the  choroid  loses 
il«  pi<xinentary  charactor.  The  in- 
tenifil  Inifcr  ronsists  of  an  exceed- 
ingly fine  capillurv  plexu*  formed 
hy  the  short  ciliHry  voBsels,  and  in 
known  as  the  tunica  RuyHckiaiia^ 
The  network  is  close,  and  finer  at 
fhi'  hinder  part  of  the  choroid  tlian 
i?i  front.  About  half  an  inch  be- 
liintl  the  cornea  its  meslies  become 
larger,  and  are  continuous  with  those 
(tf  the  ciliary  processes.  On  the  in- 
ner surface  of  this  tunic  is  a  very 
thin,  structureless — or,  ncc^rding 
to  Koliikcr.  faintly  fibrous — mem- 
brane, called  the  himinn  vitrei  ;  it 
is  closely  conniM'ied  with  the  stivima 
of  the  choroid  and  separates  it 
from  the  pigmentary  layer  of  the 
retina. 


The  Vein*  of  tlie  ChorulU  lenUrged). 


The  oiliary  processes  ahouliJ  now  be  examined.  Thi'v  muy  lt«  pxpostMl  cither  by  detaching 
the  iris  Trom  its  I'onnoction  with  the  ciliary  Uji;am«nt,  or  by  niuking  n  truiisver^e  soctton  of  the 
^lobe  oud  examining  them  from  behind. 

The  Ciliary  processes  are  formed  by  the  plaiting  and  Athling  inward  of  the  vari- 
ous layers  of  the  choroid  (i.  e.  the  choroid  proper  and  the  landna  vitrea)  at  its  ante- 
rior margin,  and  are  received  between  corresponding  foldings  of  the  sus[)enw>ry  ligft^ 
ment  of  the  lens,  thus  establishing  a  communication  between  the  choroid  and  inner 
tunic  of  the  eye.  They  are  arranged  in  a  circle,  and  fonn  a  sort  of  plaited  frill 
behind  the  iris  round  the  margin  (tf  the  lens.  They  vary  between  sixty  and  eighty 
in  number,  lie  side  by  side,  and  may  be  divided  into  large  and  small;  the  latter, 
consisting  of  about  one-thinl  of  the  entire  number,  are  situated  in  the  spaces  between 
the  former,  but  without  regular  nlternixtion.  The  larger  proces-oes  are  each  about 
one-tenth  of  an  inch  in  leiigtb  and  lieuiisplierical  in  shape,  their  periphery  being 
attached  to  the  ciliary  ligumcnl  and  cuntinuouH  with  the  layers  of  the  choroi<l :  tho 
opposite  margin  is  free  and  rests  upon  the  circumference  of  the  lens.  Their  ante- 
rior surface  is  turned  toward  the  back  of  the  iris,  with  tlic  circumference  of  which 
they  are  continuous.  The  |»osterior  surface  is  closely  connccteii  with  the  susjiensory 
ligament  of  the  lens. 

Structure. — The  ciliary  pn»cesses  are  similar  in  structure  to  tho  choroid ;  the 
vessel:*  are  larger,  having  chiefly  a  longitudinal  direction.  Tbey  are  covered  on 
their  inner  surface  with  a  layer  of  black  pigment-cells  continuous  with  the  cells  of 
the  pigmentary  layer  of  the  retina,  and  in  tlieir  stroma  are  also  other,  stellate, 
pigment-cells,  which,  however,  are  not  so  numerous  as  in  the  choroid  itself,  and 
toward  the   free  extremities  of  the  folds  are  devoid  of  pigment. 

The  Irie  (irtJi,  a  rainliow)  has  received  it.-*  name  from  its  various  colors  in  differ- 
ent individuals.  It  is  a  thin,  circular-shaped,  contractile  curtain  suspended  in  the 
aquw>us  humor  behind  the  cornea  and  in  front  of  the  lens,  being  fM»rforali*fl  a  little 
to  the  nasal  side  of  its  centre  by  a  circular  n|K'rtiire,  the  pif/>iL  for  the  transmission 
of  light.  By  its  circumference  it  is  intimately  connected  with  the  choroid  ;  exter- 
nal to  this  is  the  ciliary  ligjimcnt,  by  which  it  is  connected  to  the  sclerotic  and 
corr»ea:  its  inner  edge  forms  the  margin  of  the  ympil:  Uh  surfaces  are  flattene<.l  and 
Wk  forward  and  backward,  the  anterior  surface  toward  the  cornea,  the  posterior 
toward  the  ciliary  processes  and  lens.     [The  iris  at  the  pupillary  border  is  in  con- 
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tact  with  the  lens  (Fig.  530).     Hence  the  readinesa  with  which,  in  iritis,  ailhesions 

form  hetween  the  iris  and  lens.j     The  circumference  of  the  iris  is  connected  to  the 

cornea  by  a  reticular  structure 

denominated  the  lujnmenium  pec- 

tiftfttum  in'din.      This  reticular 

structure    is    deri  veil    from    the 

memhrane  of  DeiH'eniet,   which 

at    the    margin    of    the    cornea 

breaks  up  into  fibres ;  some  of 

these  are  continued  into  the  front 

of  tlio  iris,  others  are  connected 

with  the  fore  part  of  the  clioroid 

and  wlorotic.    These  fibres  form 

a  reticulated  structure  at  the  outer 

an;rle  of  the  anterior  chamber. 

the  intervals  between  the  fibres 

forming  Mnjill  cavernous  spaces 

(the  atpact'it  of  Foiifana).     These 

little  recesses  couimunicate  with 

a  eoniewhat  larger  space  in  the 

substance  of  the  sclerotic  close 

to  its    iunctiftn  with    the   cornea     "^^^  Arterie*  of  lUt  Cboruld  ond  Irli;  Uh'  M-lt--riitir  bus  (•■■-•ii  uiiMlly 

Ihis  IS  ivwicamu  of  fucnfemmy  or 

^inus  circulariji  iridis^  and  accortling  to  Schwalbe  and  Wahleyer  is  a  lymph-canal, 
but  according  to  the  more  recent  investigations  of  Leber  is  a  venous  ninus.  The 
anterior  surface  of  the  iris  is  variously  colored  in  different  individuals,  and  marked 
by  lines  which  converge  toward  the  pupil.  The  posterior  surfiiee  is  of  n  deep  purple 
tint,  from  being  covered  by  dark  pigment;  it  is  hence  named  uvfa^  from  its  rcsem- 
blamo  in  color  to  a  ripe  grape. 

Structure, — The  iris  is  composed  of  the  following  stnictures: 

1.  In  front  is  a  layer  of  j>olyhednil  cells  on  a  delinite  hyaline  basement- 
membrane.  This  layer  is  continuous  with  the  epithelial  layer  of  the  membnine 
of  Descemet,  and  in  men  with  dark-colored  irides  the  cells  contain  pigment- 
granules. 

2.  Stroma, — The  stroma  consists  of  fibres  and  cells.  The  former  are  made  up 
of  fine  delicate  bundles  of  fibrous  tissue,  of  which  some  few  fibres  have  a  circular 
direction  at  the  circumference  of  the  iris,  but  the  chief  nuiss  cf)nsisti?  of  fibri's  radi- 
ating toward  the  pupil.  They  fonu,  by  their  interlacement,  a  delicate  mesh  in 
which  the  vessels  and  nerves  are  contained.  Inters|>ersed  between  the  bumlles  of 
connective  tissue  are  numerous  branched  cells  with  fine  processes.  Many  of  them 
in  dark  eyes  contain  pigment-granules,  but  in  blue  eyes  and  the  pink  eyes  of 
albinos  they  are  unpigmented. 

3.  The  nutscithir  fibre  is  involuntary,  and  consists  of  circular  and  radiating 
fibres.  The  circular  fibres  (sphincter  of  the  pupil)  surround  the  margin  of  tiio 
pupil  on  the  posterior  surface  of  the  iris  like  a  sphincter,  forming  a  narrow  band 
about  one-thirtieth  of  an  inch  in  width,  those  near  the  free  morgin  being  closely 
aggregated,  those  more  external  somewhat  w^panited  and  forming  less  complete 
circles.  ITie  radiating  fibres  (dilator  of  the  pupil)  converge  from  the  circum- 
ference toward  the  centre,  and  blend  with  the  circular  fibres  near  the  margin  of 
the  ]nipil. 

4.  Pigment. — The  situation  of  the  pigmcnt-o(;lls  differs  in  different  irides.  In 
the  various  shades  of  blue  eyes  the  only  piginent-eells  are  several  layers  of  small 
round  or  fK)lyhedral  cells  filled  with  dark  pigment,  situated  on  the  posterior  sui'face 
of  the  iris  and  continuous  with  the  pigmentary  covering  of  the  ciliary  processes. 
The  color  of  the  eye  in  these  individuals  is  du<t  to  this  coloring-matter  showing  more 
or  less  through  the  texture  of  the  iris.  In  the  albino  even  this  pigment  is  absent. 
Id  the  gray,  brown,  and  black  eye  there  are,  as  mentioned  above,  pigment-granules 
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to  be  found  in  the  cells  of  the  Btroma  tiinl  in  the  epithelial  layer  on  the  front  of  the 
iris,  to  which  the  color  of  the  eye  is  due. 

The  arteries  »/  the  iris  lire  tlcrivtMl  from  the  long  and  anterior  ciliary  and  from 
the  vessels  of  the  ciliary  processes.  (See  p.  532.) 

The  nrr^ips  of  the  inn  are  derived  from  the  eiliary  branches  of  the  lenticular 
ganglion  and  the  long  ciliary  from  the  iia.sjil  branch  of  the  ophthalmic  division  of 
the  fifth.  After  reaching  tlie  iris  in  the  nmnTier  described  abttve  (p.  <i.J4)  tbey  form 
a  plexus  around  the  attached  margin  of  the  iris;  from  this  are  derivM  non-uiedul- 
lated  fibres  which  terminate  in  the  circular  and  radiating  muscular  fibres.  Their 
exact  mode  of  termination  has  not  been  ascermined.  Other  fibres  from  the  plexit» 
terminate  in  a  network  on  the  anterior  surface  of  the  iris.  The  fibres  derived  from 
the  motor  root  of  the  lenticular  ganglion  (thinl  nerve)  supply  the  circular  fibres, 
while  those  derived  from  the  syiii|>atlietic  supply  the  radiating  fibres. 

Memhratui  Pupillarif*. — In  the  foetus  the  pupil  ia  doseii  by  a  delicate,  trans- 
parent vHi^cuIar  memhrane.  the  membrann  pupiUaris^  which  divides  the  space  into 
which  the  iris  ia  suspended  into  two  distinct  chambers.  Thin  membrane  contains 
numerous  minute  vessels  continued  from  the  margin  of  the  iris  to  those  on  the  front 
part  of  the  cajjsule  of  the  lens.  These  vessels  have  a  loope<I  arrangement,  con- 
verging toward  each  other  without  anastomosing.  Between  the  seventh  and  eighth 
month  the  membrane  begins  to  disappair  by  il«  gnidual  absorption  from  the  centre 
towunl  tlx'  circumTerence.  and  at  birth  only  a  few  frugmenta  remain.  It  is  said  eome- 
times  to  remain  permanent  and  produce  blin^biess. 

The  Ciliary  miutch  (Bowman)  consists  of  unstriped  fibres:  it  forms  a  grayish, 
8erai-trans|Mirent,  circular  band,  ahout  one-eighth  of  an  inch  broiid,  on  the  outer  sur- 
face of  the  fore  part  of  the  choroid.  It  is  thickest  in  front  and  gnidually  biHiomcH 
thinner  behind.  It  wmsista  of  two  set«  of  fibres,  radiating  and  circular.  The 
former,  much  the  un»re  numerous,  arise  at  the  fioint  of  junction  of  the  cornea  an<l 
sclerotic,  and,  passing  backward,  are  attached  to  the  choroid  opposite  to  the  ciliary 
processes.  The  circular  fibres  arc  internal  to  the  radiating  ones,  and  to  some 
extent  unconnected  with  them,  ami  have  a  circular  course  around  the  insertion  of 
the  iris.  They  are  sometimes  (tailed  the  "ring  muscle"  of  Miiller.  and  were  f(»r- 
merly  described  as  tlie  ciliary  ligament.  The  Ciliary  muscle  is  admittetl  to  be  the 
chief  agent   in  accommodation — i.e.   in   adjusting  the  eye  to  the  vision  of  near 

ohjecUs.      Mr.  Bowman  believed  that 
V\Q.  534.  this  was  effected  by  its  compret^ising 

the  vitreous  body,  and  s*i  causing  the 
lens  to  advance;  but  the  view  wliich 
now  prevails  is  that  the  contracti(m  of 
the  muscle  by  drawing  nn  the  ciliary 
processes  relaxes  the  suspensory  liga- 
ment of  the  lens,  thus  allowing  the 
anterior  surface  of  the  lens  to  become 
more  convex-  The  pupil  is  at  the 
same  time  slightly  contracted." 

Tlie  Hetiua  may  be  expo.«ed  by 
carefully  ivmoving  the  choroid  from 
it*  external  surface.  It  is  a  deli- 
cate nervotis  membrane.  ufK)n  the 
surface  of  which  the  inmges  of  ex- 
teiTial  objects  are  receiveth  Its 
outer  surface  is  in  contact  with  the 
chorf»id.  its  inner  surfiice  with  the 
vitreoiLs  body.  Behin<l  it  is  con- 
tinuous with  the  optic  nerve ;  it 
gradually  diminishes  in  thickness  from  behind  forward,  and  in  front  extends  Dearly 

'  See  cxplaiiAiioo  find  diu^xmai  io  Power's  ItiusU-titivfu  of  Srme  of  the  IMnoipal  Dmmm  tif  the  JCye^ 
p.  690. 


The  AiterU  CeulmUs  Rellnic,  Yellow  Sp«^t.  etc.,  tbe  anterior 
tiAir  of  (be  ejrcball  being  removed  lenlarsed). 
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as  far  ibrwaril  as  the  ciliairv  li|^»meiit,  where  it  tormiiifttee  by  a  jagge^l  margin,  the 
ora  Merrata.  It  is  solib  nnil  8i*mi-transpnrent  in  the  fit^h  Btate.  but  soon  becomes 
c1ou(1*mI,  opaque,  and  ol'  a  pinkish  tint.  Exactly  in  the  centre  nf  the  posterior  part 
of  the  retina,  and  at  a  point  C(>rres|X)mling  to  the  axis  of  the  eye.  in  which  the  sense 
of  vision  is  most  |>ei^ect.  is  a  round,  elevated,  yelhtwish  ispctt,  <'riHefL  uAer  i(*  discov- 
erer, the  yelknv  npot  or  Umbu^f  iuteuif  {itmc^nla  htfni)  of  borninerrinjr,  having  a  cen- 
tral depression  at  its  f^ummit,  the  fovea  reniraliH.  The  retina  in  the  situation  of  the 
fovea  centralis  is  exceeilinj^ly  thin  ;  so  much  :?o  that  the  dark  color  of  the  choroid  is 
distinctly  seen  through  it.  so  that  it  presents  more  tlie  appearance  of  a  foramen,  and 
hence  the  name  **  foramen  of  Sommerrin^  "  at  first  given  to  it.  It  exists  onlv  in 
man,  the  Quadrumana,  and  some  saurian  reptiles.  About  one-tonth  of  an  inch  to 
the  inner  side  of  ilie  yellow  spot  is  the  jKunl  of  entntnee  of  the  optic  nerve,  the 
arteria  centralis  retime  piercing  it«  centre.  This  is  the  only  part  of  the  surface  of 
the  retina  from  which  the  jwwer  of  vision  is  absent. 

Structure. — The  retina  is  an  exceedingly  complex  stnicture,  and  when  examined 
microscopically  hy  means  of  scnitinns  made  perpendicularly  to  its  surface  is  found  to 
consist  of  ten  layers,  which  are  named  from  within  outward.  a»  follows: 

1.  !Membrana  limitans  interna. 

2.  Fibrous  layer,  consisting  of  nervc-fibrcs. 
8.   A'^esicular  layer,  coiL**isting  of  nerve-cells. 

4.  Inner  molecular  or  gnundar  layer. 

5.  Inner  nuclear  layer, 

6.  Outer  molecular  or  gnmular  layer. 

7.  Outer  nuclear  layer. 

8.  Memhrana  limitans  externa. 

9.  Layer  of  rcRls  and  cones  (Jaciib's  membrane). 
10.  Pigmentary  layer. 

1.  Tlte  memhrana  iimitanM  interna  is  the  most  internal  hiyer  of  the  retina,  and 


• 


Fio.  ft.*i5. 


Fxrt.  r.;«i. 


Vcnlcal  SecUoiu  of  Ihe  liuumn  Kitiiiu  (Klu.  635,  balf  an  Inch  frnin  the  trntrance  uf  the  o|)tle  nerve;  FIr.  t>M, 
L-loac  !o  the  Utter) :  1,  lAj-or  nf  n«l-  sIM^c^^e^  (ri^umnnr  Uiyrr),  bniintU'rt  iintkTnertlh  hy  the  nifiii^i-ftrnj  livit- 

Utnjiexlema:  'J.  (.■xturiml  nuclcrtr  invcr:  :i.  omcr  m<*kH'uIiir  Inyer;  4.  iuti;mal  nurlenT  Uyrr:  '..Inner  rnolecu- 
liir  lajrer;  6,  Uyer  of  the  BU'icHorwi'Ds;  7.  oxi«nfl>m  of  «pUe  flbrvs;  8.  iiiutunucular  fihrei  of  MUller;  9, 
their  attachment  to  the  meiubntiia  llaiUntiii  intenia. 


18  in  contact  with  the  hyaloid  membrane  of  the  vitreous  humor.     It  is  derived  from 
the  supporting  framework  of  the  retina,  with  which  tissue  it  will  be  described. 
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2.  The  fihroiis  lajfer  ia  raade  iip  of  nerve-fibres,  the  direct  continaation  of  th^ 
fibrei*  of  the  optic  nerve.  This  nerve  therefore  passes  through  all  the  other  layers 
of  the  retina,  except  the  one  previously  mentioned,  to  reach  its  destination  in  the 
fibrous  layer.  As  the  nerve  passes  through  the  lamina  cribrowi  of  the  sclerotic  coat, 
the  fibres  of  which  it  ia  composed  hiy  aside  their  medulhiry  sheaths,  and  are  con- 
tinued onward  through  the  choroitl  and  retina  as  simple  axis-cylindfra.  Wlien  those 
non-nj<Mliillated  fibres  reach  the  internal  surface  of  the  retina,  they  radiate  from  their 
point  of  entrance  over  the  surface  of  the  retina,  grouped  in  bundles,  and  in  many 
places,  accoi*ding  to  Michel,  arranged  in  plexuses.  The  layer  is  thickest  at  the  optic 
nerve  entrance,  and  gradually  diminislu's  in  thickness  toward  the  ora  serrata. 

3.  Tlw  vesinular  hi/rr  consist,s  of  a  single  layer  of  large  ganglion-cellH,  except 
in  the  miicula  lutca,  where  there  are  several  layers.  The  cells  are  somewhat  flask- 
shaped,  their  rounded  internal  margin  resting  on  the  preceding  layer  and  sending 
off  a  single  process,  which  is  prolonge*!  iut^  the  fibrous  layer  and  is  believe<l  to  be 
continuous  with  a  nerve-fibre.  From  the  opposite  extremity  of  the  cell  one  or  more 
thicker  processes  extend  into  the  inner  molecular  layer,  where  they  divide  dichotom- 
ously  and  become  lost  in  its  reticulum,  or,  according  to  some,  pass  through  this  layer 
to  reach  the  inner  nuclear  layer. 

4.  77(f  tnnt-r  muhuudar  lai/t^i'  consists  nf  a  stratum  uf  glandular-looking  sab- 
stance,  from  which  circumstance  it  is  sometimes  called  th^^  "  inner  granular"  layer. 
It  is  made  up  of  a  dense  reticulum  of  minute  fibrils,  intei'mingled  with  the  fine  pro- 
cesses of  the  ganglion-cells  and  also  processes  derived  from  certain  cells  contained  in 
the  next  layer,  immediately  to  be  described.  No  direct  connection  between  the^iie 
sets  of  processe^i  has  yet  been  demonstrated,  but  it  is  considered  probable  that  they 
do  communicate,  and  that  there  is  therefore  a  direct  connecti(tn  between  the  gan- 
glion-cells of  tlie  vesicular  layer  and  the  nuclear  cells  of  the  inner  nuclear  layer. 
Within  the  recticulum  formed  by  these  fibrils  minute  clear  granules  of  unknown 
nature  are  imbcHhie^l. 

5.  Tlie  innvr  yiuclear  layer  is  made  up  of  nuclear  bodies,  of  which  there  are  three 
different  kinds:  (1)  A  large  numiRT  of  oval  nuclei,  which  are  cnmnnuily  regarded 
as  bipolar  nerve-cells,  and  are  iinuli  nmrc  numeraus  than  either  of  the  other  kind. 
They  consist  of  a  large  oval  nuclear  body  placed  vertically  to  the  surface^  contain- 
ing a  distinct  nucleolus :  they  are  surrounded  by  a  small  amount  of  protoplaCTiu 
which  is  prolongeil  into  two  processes;  one  of  lliese  passes  inward  into  the  inner 
moli*cular  layer,  is  varicose  in  appearance,  and,  its  stated  above,  is  believeti  to  be 
continuous  with  the  processes  of  the  ganglion-cells;  the  other  process  passes  out- 
ward ink)  the  outer  molecular  layer,  and  there  bifurcates.  According  to  some 
observers,  the  divisions  thus  formed  connunnic^aie  with  the  rod-  and  cone-fibre* 
(Mcrkel).  (2)  At  the  innermost  part  of  this  inner  nuclear  layer  is  a  stratum  of 
cells  which  arc  not  bnmchefl.  (3)  Some  few  cells  are  also  found  in  this  layer  con- 
nected with  the  fibres  of  MUller,  and  will  be  described  with  those  structures. 

6.  The.  outer  niolerfdur  lai/er  is  much  thinner  than  the  inner  molecular  layer, 
hut,  like  it,  consists  of  a  dense  network  of  minute  fibrils  and  presents  the  same 
granular  appearance.  It  difi'ers.  however,  from  the  inner  molecular  lavcr  in  con- 
taining branched  stellate  cells,  the  processes  of  which  are  extremelv  fine  and 
exhibit  varicosities  like  nerve-fibriU.  They  are  therefore  considered  by  Schultae 
to  he  ganglion-cells. 

7.  The  Outer  Nuefe(tr  Lai/er. — -Like  the  inner  nuclear  layer,  this  layer  c^mtains 
several  strata  of  clear  oval  nuclear  bodies:  they  are  of  two  kin4ls.  and  on  account 
of  their  being  respectively  connc<*tod  with  the  rods  and  cones  of  Jacob's  membrane 
are  name^l  md-granules  and  rnne-granules.  The  ro^i'ijranuleH  are  much  the  more 
numerous  and  are  placed  at  different  levels  throughout  the  layer.  They  present  & 
peculiar  cross-striped  ap[>earance,  and  have  prolonge<l  from  either  extremity  a  fine 
process:  the  outermost  is  continuous  with  a  single  rod  of  Jacob's  membrane;  the 
innermost  passes  inward  toward  the  outer  molecular  layer  and  terniinntejs  in  an 
enlarged  extremity,  from  which  are  given  off  a  number  of  minute  fibrils,  which 
enter  the  outer  molecular  layer.     In  its  coarse  it  presents  numerous  varicosities. 
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The  cone-granules,  fewer  in  number  than  the  roil-granules,  are  placed  close  to  the 
membrana  limitans  externa  and  are  clos<»ly  connectwl  with  the  cones  of  Jacob's 
membrane.  They  do  not  present  any  cross-ntripin^.  but  contain  a  pyriform  nucleus 
which  almost  completely  fills  the  cell.  From  their  iniuT  extremity  a  thick  process 
passes  inward  to  the  outer  molecular  layer,  where,  like  the  processes  of  the  rod-cells, 
it  terminates  in  an  enlar^jement  from  which  are  given  off  numerous  fine  fibrils,  which 
enter  the  outer  molecular  layer. 

8.  The  Membrana  Limitans  Externa. — This  layer,  like  the  inembraua  iimitans 
interna^  is  derived  from  the  fibres  of  Miiller,  with  which  structures  it  will  be 

idoBcribed. 

9.  Jacob's  Membrane  {Barillary  Layer), — The  elements  which  compone  this 
layer  are  of  two  kinds,  rods  and  r.ont'H*  the  former  being  much  more  numerous  than 
the  latter.  The  rods  are  solid,  of  nearly  uniform  eize,  uud  arrauLred  [>crpeuilicularly 
to  the  surface.  Each  rod  consists  of  two  portions,  an  outer  and  inner,  which  are 
joined  together  by  a  cement-substance  and  are  of  about  equal  length.  They  differ 
from  each  other  a8  regards  refraction  and  in  their  behavior  with  coloring  reiigenls, 
the  inner  portion  becoming  stained  by  cannine,  iodine,  etc.,  the  outer  jiortion 
remaining  unstained.  The  outer  portion  of  each  rod  is  marked  by  transverse  striie^ 
and  is  made  up  td'  a  number  of  thin  disks  su- 
perimpos<Hl  on  one  another.  It  also  exhibits 
faint  longitudinal  nuirkings.  The  inner  por- 
tion of  each  rod  at  its  inner  extremity,  w  liere 
it  is  joine<l  to  the  processes  of  the  rod-gran- 
nies, is  indistinctly  granular;  at  its  outer  ex- 
tremity it  presents  a  fine  longitudinal  stria- 
tion,  being  composed  of  fine,  bright,  highly 
refnu'ting  fibrils. 

The  cones  are  conical  or  flask-shaped,  their 
broad  ends  resting  upon  the  membrana  limi- 
tans externa,  the  narrow  pointed  extremity 
being  turned  to  the  choroid.  Like  the  rods, 
they  are  made  up  of  two  portions,  outer  and 
inner»  the  outer  portion  being  a  short  conical 
process  which,  like  the  outer  segment  of  the 
rods,  presents  transverse  striae.  The  inner 
portion  resembles  the  inner  portion  of  the  rods 
in  Htruuture.  presenting  an  outer  striated  and 
an  inner  gntnuLir  appearance,  but  differs  from 
it  in  size,  being  bulged  out  laterally  and  pre- 
senting a  flafik  shape. 

10.  The  Pitpneniarif  Layer  or  Tapetum 
Kigntm. — The  most  external  layer  of  the 
retina,  formerly  regarded  as  a  part  of  the 
choroid,  consists  of  a  single  layer  of  hexag- 
onal epithelium  cells  loadefl  with  pigment- 
granules  (Fig.  21,  p.  50).  In  the  eyes  of 
albinos  the  cells  of  the  pigmentary  layer  are 
present,  but  they  contain  no  coloring  mat- 
ter. In  many  of  the  mammals  also,  as  in  the 
horse  and  manv  of  the  C'arnivora.  there  is  no 
piKmeut  in   the  cells  of  this  layer,  and  the    ^'t^i^^!^■.^!iX^ilZ'{}iSf!t::rZu^^^^^^ 

choroid  possesses  a  beautiful  iridescent  lustre,         nbmni*  lay.r;  r.  r^leuUr  layer:  d.  tniii'r  mo- 

\  •   ^     •  11.         J  J       •»  leciilnr  Uwr;  c.  Inner  nucU-ar  UTtr;  /.outer 

which  IS  terine^i  the  tapetum  (UCiaum.  mnli-cular  Uver:    g.  (.lUtr  mieleAr  Inyer:    A, 

<\mmHivMmue  Fnrmn,'orkofth,-  JMina.       Sr^Vili-'nTr^i^m'v/nwr,;^;  MSner 
— Almost  all  these  layers  of  the  retina  nre 

connected  together  by  a  sort  of  supporting  connective  tissue,  which  has  been  named 
the/6r««  of  MuUer  or  radiating  fibres,  from  which  the  membrana  limitans  interaa 
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ei  externa  are  derived.  These  fibres  are  found  stretched  hctween  the  two  limiting 
layers  ''•as  columns  between  a  floor  and  a  ceiling"  and  jjansiu^  through  all  the  ner- 
vous lavers,  except  JacobV  membrane.  They  commence  on  the  inner  surface  of  the 
retina  by  a  coiiical  bai»e,  the  edj^ieB  of  the  bases  of  adjoinini;  fibres  heinjr  united, 
and  thas  forming  a  boundary-line,  which  is  the  mcmbrana  limitaiis  interna.  As 
they  pass  through  the  various  luyers  they  pre>;ent  a  rtiughnest;  of  their  surface,  as 
if  froni  a  number  of  membranous  processes  abruptly  broken  off.  By  these  they  are 
continuous  with  the  reticulum  of  the  inner  and  outer  molecular  layer  and  with  a 
sponge-like  stroma  in  which  the  nuclei  of  the  inner  nuclear  layers  are  imbedded. 
In  the  inner  nuclear  layer  each  fibre  of  Miiller  presents  n  clear  oval  nucleus,  referred 
to  above*  which  is  sometimes  situated  at  the  side  of.  sometimes  altogether  within,  the 
fibre.  In  the  outer  nuclear  layer  the  fibre  breaks  up  into  fine  lamella?,  which  form 
a  fenestrated  or  sponge-like  tissue,  in  wliich  tlie  rod- and  cone-granules  are  enclosed, 
and  at  the  outer  border  of  this  layer  these  lamellie  unite  along  a  definite  line,  form- 
ing the  membrana  liraitans  externa. 

Macula  Lntca  and  Fovea  Centralis. — The  structure  of  the  retina  at  the  yellow 
spot  presents  some  modifications.  In  the  macula  lulea  (1)  the  nerve-fibres*  are 
wanting  as  a  ctmtinuous  layer;  (2)  the  vesicular  layer  consists  of  several  strata  of 
cells,  instead  of  a  single  layer;  (3)  in  Jacob's  membrane  there  are  no  rods,  but 
only  cones,  and  these  arc  longer  and  narrower  than  in  other  parts ;  and  (4)  in  the 
outer  nuclear  layer  there  are  only  cone-fibres,  which  are  very  long  and  arrangeil  in 
curved  lines.  At  the  foveji  centralis  the  only  parts  which  exist  are  the  cones  of 
Jacob's  membrane;  the  outer  nuclear  layer,  the  cone-fibres  of  which  are  almost 
horizontal  iu  direction;  and  an  exceedingly  thin  inner  granular  layer.  The  color 
of  the  sj«»t  seems  to  imbue  all  the  layers  except  Jacob's  meiubrane;  it  is  of  a  rich 
yellow,  deepest  toward  the  centre,  and  does  not  appear  to  consist  of  pigment-cellfl, 
but  simply  a  staining  of  the  constituent  parts. 

At  the  ora  serrata  the  layers  of  the  retina  for  the  most  part  terminate  abruptly, 
and  the  radiating  fibres  of  Muller,  covered  by  the  pigmentary  layer,  can  be  traced 
forward,  as  the  purn  ciliarttt^  to  tlie  iris.  The  fibres  of  Miiller  here  present  the 
app<»arance  of  columnar  epithelial  cells  arranged  in  a  single  stratum. 

The  artcria  eentrtilt'a  rvtitfr  with  Its  accompanying  vein  pierces  the  optic  nerve 
and  enters  the  globe  of  the  eye  through  the  porus  opticus.  It  imme<liately  divides 
into  four  or  five  branches,  which  at  first  run  between  the  hyaloid  membrane  and 
the  nervous  layer;  but  they  soon  enter  the  latter  membnme  and  pass  forwanl,  divid- 
ing dicliotomously.  From  these  branches  a  minute  capillary  plexus  is  given  off 
which  does  not  extend  bey»)nd  the  inner  nuclear  layer. 


Humors  of  the  Eye. 

The  Aqueous  Humor  completely  fills  the  anterior  and  posterior  chambers  of 
the  eyeball.  Ir  is  small  in  (piantity  (scarcely  exceeding,  according  to  Petit,  four 
or  five  grains  in  weight),  has  an  alkaline  reaction,  in  composition  is  little  more  than 
water,  less  than  one-fiftieth  of  its  weight  being  solid  matter,  chiefly  chloride  of 
sodium. 

The  anUnor  chamber  is  the  space  bounded  in  front  by  the  cornea,  behind  by 
the  front  of  the  iris.  The  po»tmor  chnmhe^r  was  the  name  formerly  given  to  a  space 
which  was  believed  to  exist  between  the  iris  iu  front  and  the  capsule  of  the  lens,  its 
suspensory  ligament,  and  the  ciliary  processes  behind.  It  is  now  known  thai  the 
posterior  surface  of  the  iris  is  in  imme<iiate  contact  with  the  lens  throughout  the 
greater  part  of  its  extent.  .  The  only  spa<*e  which  remains  to  represent  the  fKwtcrior 
chamber  is  a  narrow  chink  between  the  peripheral  part  of  the  iris,  the  suspensory 
Lgament,  and  the  ciliary  processes. 

In  the  adult  these  two  chambers  communicate  through  the  pupil ;  but  in  the 
foetus  in  the  seventh  month,  when  the  pupil  is  closed  by  the  membrana  pupilLuia, 
the  two  chambere  arc  quite  separate. 
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Vitreous  Bodt. 

Tlie  Vitreous  Body  fomis  alunit  four-fifths  of  the  entire  globe.  It  611s  the  con- 
cavity of  the  retiua,  and  i?*  htillnived  in  front  for  the  reception  of  the  lens  and  its 
capsule.  It  is  perfectly  transparent,  of  rhe  muisislence  of  thin  jelly,  and  consists 
of  an  albuminous  fluid  encloseil  in  u  delicate  trunsparent  membrane,  the  hyohid. 
This  membrane  invests*  the  outer  surface  of  the  vitreous  body ;  it  is  intimately  cod- 
nwted  in  front  with  the  suspensory  ligament  of  the  lens,  and  is  continued  into  the 
baek  part  of  the  capsule  of  the  lens.  It  has  been  snppos»e<J  by  Hannover  that  from 
its  inner  surface  numerous  thin  lamella?  are  prnlonged  inward  in  a  radiating  manner, 
fonnin;:  spaces  in  which  the  fluid  is  conlaine*!.  In  the  adult  these  huueUH*  cnnuot 
be  det<?cted  even  after  careful  microscopic  examination,  but  in  the  foetus  a  pecuHitr 
fibrous  texture  f>ervades  the  mjiss,  the  fibres  joining  at  numerou;»  points  and  pre- 
senting minute  nuclear  granules  at  their  point  of  junction.  In  the  centre  of  the 
vitreous  humor,  running  from  the  position  of  the  entrance  of  the  optic  nerve  on  the 
retirui  to  the  jKHterior  surface  of  the  lens,  is  a  canal  filled  with  fluid  and  lined  bv  a 
prolongation  of  the  hyaloid  membrane.  This  is  the  cmud  of  Stifh'ng.  It  must  not 
oe  confounded  %vith  the  canal  in  the  embryonic  vitreous  humor  which  conveys  the 
minute  artery  from  the  central  arten*  of  the  retina  to  the  back  of  the  lens.  The 
fluid  fnnn  the  vitreous  body  rei*embles  nearly  pure  water;  it  contains,  however,  some 
falls  and  a  little  albumen. 

The  hyaloid  membrane  encloses  the  whole  of  the  vitreous  humor  except  its  ante- 
rior surface,  which  is  hollowed  out  for  the  reception  of  the  lens ;  it  passes  from  the 
margin  of  this  surface  to  the  nuirgin  of  the  lens,  forming  the  su»jH-n»tn*t/  h'</ament. 
It  is  a  delieate  structureless  membrane,  except  where  it  forms  the  suspensory  liga- 
ment, where  it  contains  longitudinal  elastic  fibres.  Immediately  beneath  the  hyaloid 
membrane  are  found  small,  granular  nucleated  cells  which  are  said  to  be  p^>ssessed 
of  amteboid  loovementa. 

In  zhQ/fpfitH  the  centre  of  the  vitreous  humor  ])resent3  a  tubular  canal,  through 
which  a  minute  artery  pa.sses  along  the  vitreous  body  to  the  capsule  4)f  the  lens.  In 
the  aduh  no  vessels  penetrate  its  substance,  so  that  its  nutrition  must  be  carried  on 
by  the  vessels  of  the  retina  and  ciliary  processes  situated  upon  its  exterior. 


Crystalline  Lens  and  its  Capsijle. 

TDigffction. — AftiT  tlissectin^  nwav  th^  anterior  half  of  th«  sclerotic  and  the  romea  of  the 
huliock'ft  pvG^  lis  i1ire*;t(»i!  on  p.  SlW,  thi*  cannl  of  IVtit  am  be  openwl  by  a  hook  and  a  iilondiT 
Ytont  probe  inftcrtiH]  into  it.  If  the  cap(*ule  on  the  anterior  Rurfucc  of  the  lens  be  torn  aonwa 
l)_v  »  lim>k  or  ilividfJ  ))V  h  knift*.  iind  iJiv  lens  be  gently  pressed  out,  the  edge  of  the  capsule  can 
be  peiaed  by  a  pair  of  lorceps.] 

The  crystalline  lens,  enclosed  in  its  capsule,  is  situated  immediately  behind  the 
pupil,  in  front  of  the  vitreous  body,  and  sun*ouuded  by  the  ciliary  processes,  which 
Blightly  overlap  its  margin. 

The  rapHuh'  of  the  fens  is  a  tninsparent,  highly  elastic,  and  brittle  membrane 
which  closely  surmunds  the  lens.  It  rests  behind  in  a  depression  in  the  fore  part 
of  the  vitreous  bo<ly ;  in  front  it  is  in  contact  with  the  free  border  of  the  iris  [hence 
the  ease  with  which  adhesions  form  in  iritis],  this  latter  receding  from  it  at  the  cir- 
cumference, thns  forming  the  posterior  chiiinber  of  the  eye;  and  it  is  retained  in  its 
position  ehit'fly  by  the  stispensorv*  ligament  of  the  lens.  The  capside  is  much  thicker 
in  front  than  behind,  structureless  in  texture,  and  when  ruptured  the  edges  roll  up 
with  the  outer  surface  innermost,  like  the  elastic  lamina  of  the  cornea.  The  ante- 
rior surface  of  the  lens  ia  connected  to  the  inner  surface  of  the  eaj>sule  by  a  single 
layer  of  tram^parent,  p<>lygonal.  nuclciite<l  cells.  At  the  circumference  of  the  lens 
these  cells  undergo  a  change  in  form:  they  become  elongated,  and  Babucin  states 
that  be  can  trace  the  gradual  transition  of  the  cells  into  proj)er  lens-fibres,  with 
which  they  are  directly  continuous.    There  is  no  epithelium  on  the  imsterior  surface. 

In  the  foetus  a  small  branch  from  the  arteria  centralis  retime  runs  tbntard,  us 
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ilready  mentioned,  through  the  vitreous  humor  to  the  posterior  part  of  the  capenle 
of  the  lens,  where  its  hninches  nuliate  and  form  a  plexiforni  network  which  covers 
its  surface,  and  they  are  continuous  round  the  murgin  of  the  capsule  with  (he  vessels 
of  the  pupillary  membrane  and  with  those  of  the  iritj.  In  the  adult  no  vessels  enter 
its  substance. 

The  Iftts  is  a  transparent  double-convex  body,  the  convexity  being  greater  on 
the  posterior  than  on  the  anterior  surface.  It  mcAsures  about  a  ihird  of  an  inch 
in  the  transverse  diameter  and  about  one- fourth  in  the  aji- 
tero-posterior.  It  consists  of  concentric  layers,  of  which  the 
external  in  the  fresh  state  are  soft  and  easily  detached ;  those 
beneath  are  firmer,  the  central  ones  forming  a  hardene<l  nu- 
cleus. These  lamina?  are  best  demonstrated  by  boiling  or 
immersion  In  alcohol.  The  same  reatrents  demonstrate  that 
the  lens  consists  of  three  triangular  segments,  the  sharp 
edges  of  which  are  directed  toward  the  centre,  the  bases 
towani  the  circumference.  The  lamina;  consist  of  minute 
parallel  fibres  which  are  hexagonal  prisms,  the  edges  be- 
ing dentated,  and  the  dentations  fitting  accurately  into 
each  other;  tlicir  breadth  is  about  1^,717  of  an  inch.  They 
run  from  the  sutures  or  lines  of  junction  of  the  triangular 
segments  on  the  one  surface  to  the  periphery  (»f  the  lens,  and,  curving  round  its 
margin,  they  terminate  at  the  line  of  junction  oi"  the  segments  on  the  other.  No 
fibres  pass  from  pole  to  ]>ole,  but  they  are  arranged  in  such  a  way  that  fibres  which 
commence  near  the  pole  on  the  one  aspect  of  the  lens — tliat  is  to  say.  near  the  apex 
of  the  triangular  segment — terminate  near  the  peripheral  extremity  of  the  plane  on 
the  other;  that  is  to  say,  near  the  base  of  the  triangular  segment,  and  n're  vi^rsd. 
The  fibres  of  the  outer  layere  of  the  lens  each  contain  a  nucleus  which  together  form 
a  layer  (nuclear  layer)  on  the  surface  of  the  lens,  most  distinct  toward  its  circum- 
ference. The  meridians,  or  lines  of  junction  of  the  three  segments,  are  composed 
of  an  amorphous  granular  substance  which  sometimes  becomes  opaque,  when  tlie 
lines  arc  seen  forming  a  distinct  star  on  tlie  lens.  The  lines  on  one  surface  do  not 
lie  immediately  opposite  those  on  the  other,  but  are  intermediate. 
The  changi'is  produced  in  the  lean  hy  a<jc  are  the  following  : 
In  ihe  fcetiis  its  form  is  nearly  spherical,  its  color  of  a  slightly  reddish  lint;  it  is 
not  perfectly  transparent,  and  is  so  soft  as  to  break  down  readily  on  the  slightest 
pressure. 

in  the  adult  the  posterior  surface  is  more  convex  than  the  anterior;  it  is  color- 
less, transparent,  and  firm  in  texture. 

In  old  oge  it  becomes  flattened  on  both  surfaces,  slightly  opaque,  of  on  amber 
tint,  and  increase's  in  density. 

The  Huapeiutortf  litfament  of  the  leun  is  a  thin,  transparent,  membranous  structure 
placet!  between  the  vitreous  body  and  the  ciliary  processes  of  the  chon>id;  it  con- 
nects the  anteritir  margin  of  the  vitreous  humor  with  the  anterior  surface  of  the  lens 
near  its  circumference.  It  assists  in  retaining  the  lens  in  its  {wsition.  Its  outer  sur- 
face presents  a  number  of  folds  or  plaitings  in  wliich  the  corresponding  folds  of  the 
ciliary  processes  are  received.  These  plaitings  are  arranged  round  the  lens  in  a  radi- 
ating form,  and  are  strained  by  the  pigment  of  the  ciliary  processes.  It  is  a  part  of 
the  hyaloid  membnme,  which,  as  described  above,  is  continued  forward  to  the  ante- 
rior part  of  the  margin  of  the  lens.  It  is  covered  on  its  outer  surface  by  the  pars 
ciliaris,  or  connective-tissue  fnimework  of  the  retina,  prnlnnged  forward  from  the 
ora  serrata.  That  jiortion  of  this  membrane  which  interveiu's  betwt»en  the  ciliary 
processes  and  the  capsule  of  the  lens  forms  part  of  the  boundary  of  the  posterior 
chamber  of  the  eye.  The  posterior  surface  of  this  layer  is  tumetl  toward  the  vitre- 
ous humor,  being  sejiamted  from  it  at  the  circumference  of  the  lens  by  a  simee  called 
the  (ranal  of  Petit. 

The  canai  of  Petit  is  about  one-tenth  of  an  inch  wide.  It  is  bounded  in  front 
by  the  suspensory  ligament;  behind  by  the  vitreous  humor,  its  base  being  formed 


by  tbe  cspeole  of  the  lens.  When  inHnted  with  air  it  is  sacculated  at  intervals, 
owing  to  the  foldings  on  its  anterior  surface. 

The  vfg^eh  of  the  globe  of  the  eye  are  the  short,  long,  and  anterior  ciliary  arteries 
and  the  arteria  centralis  retinae. 

The  short  ciliari/  artenea  pierce  the  back  part  of  the  sclerotic,  around  the 
entrance  of  the  optic  nerve,  and  divide  into  branches  which  run  parallel  with  the 
axis  of  the  eyeball :  they  are  distributed  to  the  inner  layer  of  the  choroid  and  to 
the  ciliary  processes. 

The  Itmff  ciliary  artmes^  two  in  number,  pierce  the  back  part  of  the  sclerotic 
and  run  forward,  between  that  raerabrane  and  the  choroid,  to  the  Ciliiiry  muscle, 
where  they  each  divide  into  an  upper  and  lower  branch  ;  these  anastomose  and 
form  a  vascular  circle  round  the  outer  circumference  of  the  iris:  from  this  circle 
branches  are  given  off,  which  unite  near  the  margin  of  the  pupil  in  a  smaller  vas- 
cular circle.     These  branches  in  their  coui-sc  t-upply  the  muscular  structuro. 

The  aiiterior  elliary  aricrtea^  five  or  six  in  number,  are  branches  of  the  muscu- 
lar and  lachrymal  branches  of  the  ophthalmic.  They  pierce  the  eyeball  at  the 
anterior  part  of  the  sclerotic,  immediately  behind  the  margin  of  the  cornea,  and 
are  distributed  to  the  ciliary  pi-ocesscs,  some  hraiichcs  joining  the  great  vascular 
circle  of  the  iris. 

The  arteria  centralis  rettntT  has  been  already  described. 

The  »v/?i«,  usually  four  in  number,  are  formed  mainly  liy  branches  from  the  sur- 
face of  the  choroid.  Thev  perforate  the  sclerotic  midway  between  the  cornea  and 
the  optic  nerve  and  end  in  the  oplithalmic  vein. 

The  trerpt^8  of  the  cyrhoH  are  the  optic,  tlie  long  ciliary  nerves  from  the  nasal 
branch  of  the  ophthalmic,  and  the  short  ciliary  nerves  from  the  ciliary  ganglion. 

Appei^aoes  of  the  Eye. 

Tbe  appendages  of  the  eve  (tutamina  ocuh)  iurlude  the  eyebrows,  the  eyelids, 
the  conjunctiva,  and  the  lachn-mal  apparatus — viz.  the  lachrymal  gland,  the  lach- 
lymal  sac,  and   the  nasal   duct. 

The  Eyebrows  [mtperrilia)  are  two  arched  eminences  of  integument  which  sur- 
mount the  upi>er  circumference  of  the  orbit  on  eadi  ^ide  and  support  numerous  short, 
thick  hairs  directed  obliquely  on  the  surface.  In  structure  the  evcbrows  consist  of 
thickened  integument  connecte<l  beneath  with  the  Orbicularis  palpebrarunj,  Corruga- 
tor  supertMlii,  and  (.>ccipito-frontalis  muscles.  These  muscles  serve  by  their  action  on 
this  part  to  contnd  to  a  certain  extent  the  amount  of  light  admitted  into  the  eye. 

The  Eyelids  { /ntlj/thr(p)  arc  two  thin,  movable  folds  placed  in  front  of  the  eye, 
protecting  it  frou)  injury  by  their  closure.  The  upper  lid  is  the  larger  and  the  more 
movable  of  the  two,  and  is  furnished  with  a  separate  elevator  muscle,  the  Levator 
palpehrfF  superioris.  When  the  eyelids  are  opened  an  elliptical  sjiace  (fsfntra  pal- 
pe.brarum)  is  left  between  their  margins,  the  angles  of  which  correspond  to  the 
junction  of  the  upper  and  lower  lids,  and  are  callctl  canthi. 

The  outrr  canthn»  is  more  ucute  than  the  inner,  and  the  lids  here  lie  in  close 
contact  with  the  globe;  but  the  inner  cnnthuft  is  |)rolonged  for  n  short  distance 
inward  toward  the  nose,  and  the  two  lids  are  separated  by  a  triangular  space,  the 
lacuB  lachryvialin.  At  the  comuicnceTiient  of  the  lacus  lachrvmnlis,  on  the  margin 
of  either  eyelid,  is  a  small  conical  elevation,  the  lachrymal  papilla^  or  tubercle,  the 
apex  of  which  is  pierctnl  by  a  small  orifice,  iha  punctum  lachrymaJf.  the  commence- 
ment of  the  lachrymal  ciinal. 

STurcTrKK  OK  Tilt:  EvKi.rns. — The  eyelids  are  composed  of  the  following  struc- 
tures, taken  in  their  order  from  without  inward; 

Integument,  areolar  tissue,  fibres  of  the  Orbicularis  muscle,  tarsal  cartilage  and 
it8  ligament,  Meibomian  glands,  and  conjunctiva.  The  upper  lid  has,  in  addition, 
the  aponeurosis  of  the  Levator  palpehrse. 

The  inicguinent  is  extremely  thin,  and  continuous  at  the  margin  of  the  lids  with 
the  conjunctivii. 
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The  Buheutaneous  areolar  iMmie  is  very  lax  and  delicate,  seldom  contains  anj  fat, 
aud  is  extremely  liable  to  serotis  infiltration. 

'Hhe  fibres  of  the  Orhkuhtris  musffe,  where  they  cover  the  pnlpebrw,  are  thin, 
pale  in  color,  and  possess  an  involuntary  action. 

The  tarsal  cartilaffen  arc  two  thin  elonjraled  plates  of  dense  connective  tissue,' 
ahout  an  inch  in  length.  Tliey  Ji-rc  placod  one  in  each  lid,  contributing  to  their 
form  and  support. 

The  su^trrior.  the  larger,  is  of  a  semilunar  form,  about  one-tliird  of  an  inch  in 
hroadili  at  the  centre,  and  bei'oming  gnidually  narrowed  at  each  extremity.  Into 
the  anterior  surface  of  this  cartilage  the  aponeurosis  of  the  Levator  palpebiic  is 
attachetl. 

The  infinor  tarsal  cartilage,  the  Rraaller,  is  thinner  and  of  an  elliptical  form. 
The  fre.f  or  filiarif  mnnjin  of  tlie  cartilages  is  thick  antl  prei*enrs  a  [^M'rfcctly 
straight  edge.  The  attached  or  orbital  mart/in  is  connected  tn  the  circumference  of 
the  orbit  by  the  fibn>us  membrane  of  the  lids.  The  outer  angle  of  eaich  cartilage  is 
attached  to  the  malar  bone  by  the  external  pal|)ebral  or  tarsal  ligament.  The  inner 
angles  of  the  two  carlilagCvS  terminate  at  the  commencement  of  the  lacus  lachrymalia, 
beinj:  fixed  to  the  marjjins  of  the  orbit  bv  the  tendo  oculi. 

The  turml  Utjament  or  fibrous  wetubrane  of  the  h'lfn  in  a  layer  of  fibrous  mem- 
brane beneath  the  Orbicularis,  attache*!  externally  to  the  margin  of  the  orbit,  and 
internally  it  passes  over  the  anterior  surface  of  tlie 'tarsal  cartilage  and  is  attached 
to  its  free  margin.  Jt  is  thickest  and  densest  at  the  outer  part  of  the  orbit,  lliis 
membrane  serves  to  support  the  eyelids  and  retain  the  tarsal  cartilages  in  their 
position. 

The  Meibomian  glamh  (Fig.  o3t*)  are  situated  upon  the  inner  surface  of  the 
eyelids,  betweim  the  tarsal  cartilages  and  cunjunctivii,  and  may  be  distinctly  seen 
through  the  mucous  membrane  on  everting  the  eyelids,  presenting  the  appearance 
of  parallel  strings  of  |)carls.  They  are  ubimt  thirty  in  number  in  the  upper  carti- 
lage, and  somewhat  fewer  in  the  lower.     They  are  imbedded  in  grooves  in  the  inner 

surface  of  the  cartilages,  and 
Kiti.  539.  correspond   in    length    with 

the  breadth  of  each  (Tirli- 
lage;  they  arecfmsequently 
longer  in  the  up|)er  than  in 
the  lower  eyelid.  Their 
ductii  open  on  the  free  mar- 
gin of  the  \'\ih>  by  minute 
foramina  which  corresj>ond 
in  number  to  the  follicles. 
Tbese  glands  are  a  variety 
of  the  cutaneous  sebaceous 
glands,  each  consisting  f»f  a 
single  straight  tube  or  folli- 
cle having  a  eiecal  terminal- 
tion.  into  which  open  a  num- 
ber of  snmll  secondary  folli- 
cles. The  tubes  C4»nsist  of 
basement  raeuibrane  covered 
by  a  layer  of  scaly  epithe- 
lium ;  the  seconilaiT  follicles  are  lined  by  a  layer  of  polyholral  cells  continuous 
with  the  cells  of  the  tube.  The  remainder  of  the  follicle  is  filltMi  with  large  poly- 
hedral cells  charged  witli  fat.  Tbcv  are  thus  identical  in  stnicture  with  the  seba- 
ceous glands.  The  peculiar  pandlcl  arrangement  of  these  glands  side  by  side  forms 
a  smooth  layer  adapted  to  the  surface  (if  the  globe,  over  which  they  constantly  glide^ 
The  use  of  their  secretion  is  to  prevent  adhesion  of  the  lids. 

^  Recent  f>tMcrvatinn9  hiivv  prnveH  llmi  ilie  Mi-iiilled  "Uraal  cftrtilngw*'  do  not  contain  tny  cani- 
loge-ccUs  and  thai  the  iianie  id  a  mi»nunicr. 
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The  ct/elanhfM  (etlifi)  are  attached  to  the  free  edges  of  the  eyelids ;  iLey  are 
short,  thiek,  r-iirvou  Imirs  iiiTunired  in  a  doulile  or  triph'  row  at  the  margin  {»f  the 
lids :  those  of  the  upper  lid,  more  aunieruuf*  and  longer  than  the  lower,  curve 
upward  i  those  of  the  lower  lid  curve  downward,  so  that  they  do  not  interlace  in 
closing  the  li*!.-*. 

The  Cor^unctiva  is  the  raucous  membrane  of  the  eye.  It  lines  the  inner  sur- 
face of  tlie  eyt'liils  and  ia  reflected  over  the  fore  part  of  the  sclcrotio  an<l  cornea. 
lu  each  of  the?e  situations  ite  stnicturc  presents  some  peculiarities. 

The  palnebnd  portion  of  the  coujunvtiva  is  thick*  oi)aque.  highly  vascular,  and 
covered  with  numerous  papillie,  which  in  the  disease  chilled  grannhir  lUh  hecome 
reatly  hypertrophied.  At  the  margin  of  the  lids  it  hecome-*»  continuous  with  the 
ining  membriiue  of  the  ducts  of  the  Meibomian  glands,  and  thnmgh  the  lachrymal 
canals  wttli  the  lining  membrane  of  the  lachrymal  sac  and  nasal  duct.  At  the  outer 
angle  of  (he  upper  lid  it  may  be  trace<i  along  the  lachrymal  ducts  into  the  lachn'mal 
gland,  and  at  the  inner  angle  t»f  the  eye  it  forms  a  semihinar  fold,  the  vUra  Hfnitlu' 
rtfirtH.  The  folds  f*»rmed  by  the  reflection  of  the  conjunctiva  from  tlie  lids  on  to 
the  eye  are  called  the  »uperior  and  inferior  palpebral  foMs^  the  foniier  being  the 
dee[>er  of  the  two.  Upon  the  sclerotic  the  conjunctiva  is  loosely  connected  to  the 
globe :  it  becomes  thinner,  loses  its  papillary  structure,  is  transparent,  and  only 
slightly  vascular  in  health.  UfK>n  the  cornea  the  conjunctiva  consists  only  of  epi- 
thelium, constituting  the  anterior  layer  of  the  cornea  (conjunotivid  epithelium) 
already  described.  (Sec  p.  807.)  The  deeper  parts  of  the  pidpfbrjil  conjunctiva  jire- 
Bent^  according  to  Henle,  a  considerable  projwrtiou  of  lymphoid  tissue.  Lt/mpltatica 
arise  in  the  conjunctiva  in  a  delicate  xone  around  the  cornea,  from  which  the  vessels 
run  to  the  ocular  conjunctiva. 

At  the  |M)int  of  reflection  of  the  conjunctiva  from  the  lid  on  to  the  globe  of  the 
eye,  tennetl  i\w  fornix  conjunctiva'^  are  a  number  of  mucous  glands  which  ure  nmcli 
convoluted.  They  are  chiefly  found  in  the  upper  lid.  Other  glands,  analogous  to 
lymphoid  follicles  und  called  by  Henle  *"  trachoma  gJayuh^"  are  found  in  the  con- 
junctiva, and,  according  to  Slromeyer,  are  chiefly  situated  near  the  inner  canthus 
of  the  eye.  They  were  first  described  by  Brush,  in  his  description  of  Peyer's 
patches  of  the  small  intestines,  as  "identical  structures  existing  in  the  under  eyelid 
of  the  ox." 

The  nerves  in  the  conjunctiva  are  numerous  and  form  rich  plexuses.  Accord- 
ing ti)  Krause,  they  terminate  in  a  peculiar  form  of  tactile  corpUvSclc  which  he  terms 
**  terminal  bulb." 

The  carnvcula  lachrymalis  is  a  small,  reddish,  conicnl-sliaped  body  situated  at 
the  inner  canthus  of  the  eye  and  filling  up  the  small  triaiiguhir  space  in  this  situa- 
tion, the  laruH  hchrt/malis.  It  consists  of  a  cluster  of  follicles  similar  in  structure 
to  the  Meibomian,  covered  with  mucous  membrane,  and  is  the  source  of  the  whitish 
secretion  whi<'h  constantly  collects  at  the  inner  angle  of  tlie  eye.  A  few  slender 
hairs  arc  attached  to  its  surface.  On  the  outer  side  of  the  caruncula  is  a  slight 
semilunar  fold  of  mucous  membrane,  the  concavity  of  which  is  directed  townrd  the 
cornea:  it  is  called  iho plica  »emtlunnris.  Miiller  fouud  smt>oth  muscular  fibres  in 
this  fold,  and  iu  some  of  the  domestic  aninnils  a  thin  filutc  of  rurtilagc  has  been 
discovered.  This  structure  is  considered  to  be  the  rudiment  of  the  third  eyelid  in 
birds,  the  membrana  nictitam. 


Lachrymal  Apparatus  (Fig.  540). 

The  lachrymal  apiiaratus  consists  of  the  lachrA*raal  gland,  wliich  secretes  the 
tears,  and  its  excretory  ducts,  which  convey  the  fluid  to  the  surface  of  the  eye. 
This  fluid  is  carried  away  by  the  lachrymal  canals  into  the  lachnj-mal  sac  and  along 
the  nasal  duct  into  the  cavity  of  the  nose. 

The  Lachrymal  Gland  is  lodged  in  a  depression  at  the  outer  angle  of  the  orbit, 
on  the  inner  side  of  the  external  angular  process  of  the  frontal  bone.  It  is  of  an 
oval  form,  about  the  size  and  shape  of  an  almond.     Its  upper  convex  surface  is  in 
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The  Lscbrymul  Appaxaliis,  ligbt  side. 


contact  with  tlie  perioateuin  of  the  orbit,  to  which  it  is  connected  by  a  few  fibrous 

bnmls.     It8  under  concave  surfiice  rest5 
Fig.  540.  upon   llie   convexity  of  the  eyebttll  and 

upon  the  Superior  and  External  recti 
muscles.  Its  vessels  and  nerves  enter  its 
posterior  border,  whilst  its  anterior  mar- 
gin is  closely  adherent  to  the  back  }>an 
of  the  upper  eyelid,  and  is  covered  on  its 
inner  surface  by  a  rctlection  of  the  con- 
junctiva. The  fore  part  of  the  jrland  is 
separated  from  tlie  rest  by  a  fibrous  sep- 
tum ;  hence  it  is  sometimes  described  na 
a  separate  lobe,  called  the  palpebral  pftr- 
tion  vf  the  gland  (areestion/  gland  of 
Jit/Hctt/fiUller).  In  structure  and  general 
appearance  the  lachrymal  resemble.-'  the 
sulivary  inlands  (p.  852).  Tlie  histolog- 
ical cliaracters  are  those  of  an  albumin- 
ous gland.  In  the  recent  state  the  cells 
are  so  crowded  with  granules  that  their 
limits  can  hardly  be  defined.  They  con- 
tain an  oval  nucleus  and  the  cell-proto- 
plasm is  finely  fibrillated.  Its  ducts,  about  seven  in  number,  run  obliquely  beneath 
the  mucous  memhnme  for  a  short  distance,  and,  separating  from  each  other,  open  by 
a  series  of  minute  orifices  on  the  upper  and  outer  half  of  the  conjunctiva,  near  its 
reflection  on  to  the  globe.  These  orifices  are  arranged  in  a  row,  so  as  to  disj>erse 
the  secretion  over  the  surface  of  the  niembmne. 

The  Lachrymal  Canals  commence  at  the  minute  orifices^  puneta  fachn/malia^ 
seen  on  the  margin  (d*  the  lids  at  the  outer  extremity  of  the  lacus  lacbryraalis. 
They  commence  on  the  summit  of  a  slightly  elevated  papilla,  the  papilla  lachrtf* 
malin,  and  lead  into  minute  canals,  the  rarnili>tih\  which  proceed  inwani  to  termi- 
nate in  the  lachrymal  sac.  The  superior  canaL  the  smaller  and  shorter  of  the  two, 
at  first  ascends,  and  then  bends  at  an  acute  angle,  and  passes  inward  and  downward 
to  the  lachrymal  sac.  The  iytfrrior  canal  at  first  descends,  and  then,  abniptly 
changing  its  coui*se,  pa.^es  almost  horizontally  inward.  They  are  dense  and  elastic 
in  stnicturc  and  somewhat  dilated  at  their  angle.  [A  fine  probe  should  be  passed 
into  them  to  ap[)reciate  their  length  and  direction.] 

The  Lachrymal  Sac  is  the  upper  dilated  e.xtremity  of  the  nasal  duct,  and  is 
lodgetl  in  a  deej)  groove  formed  by  the  lachrymal  bone  and  nasal  process  of  the 
superior  maxillary.  It  is  oval  in  form,  its  up[)er  extremity  being  closed  in  and 
rounded,  whilst  below  it  is  continued  into  the  niu'^al  duct.  It  is  covered  by  a 
fibrous  expansion  derived  from  the  tendo  oculi.  and  on  the  inner  side  it  is  crossed 
by  the  Tensor  tarsi  muscle  [or  muscle  of  Horner,  p.  371],  which  is  attached  to  the 
ridge  on  the  lachrymal  hone.  In  structure  it  consists  of  a  fibnjus  elastic  coat  lined 
internally  by  mucous  membrane,  the  latter  being  continuous  through  the  cAnaliculi 
with  the  mucous  lining  of  the  conjunctiva,  and  through  the  na^al  duct  witli  the 
pituitary  membrane  of  the  no.^ic. 

The  Nasal  Duct  is  a  membranous  canal  about  three-((uarters  of  an  inch  in 
length  which  extends  from  the  lower  part  of  the  lachrymal  sac  to  the  inferior 
meatus  of  the  nose,  where  it  terminates  by  a  somewhat  expanded  orifice,  provided 
with  an  imperfect  valve,  thf  valve  of  Hasn^r^  formed  by  the  mucous  meml>ranc.  It 
is  coutaine<l  in  an  osseous  canal  formed  by  the  superior  maxillary,  the  lachrymal, 
and  the  inferior  furbinale<l  b»ines.  is  narrower  in  the  middle  than  at  each  extrem- 
ity, and  takes  a  direction  tlownward,  backward,  atnl  a  little  outward.  It  is  line<l 
by  mucous  membrane,  which  is  continuous  below  with  ihe  pituitary  lining  of  the 
nose.  In  the  canalicidi  this  membrane  is  provide<l  with  scaly  epithelium,  but  in 
the  lachrymal  sac  and  nasal  duct  tho  epithelium  is  ciliated,  as  in  the  nose. 
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(le  organ  or  Dciinng  is  mviBibie  iiit(»  three  part8:  the  external  ear,  the  middle 
ear  or  tympanum,  and  the  internal  ear  or  Uihyrinth. 

The  External  Ear  cunsist,H  of  an  expanded  portion  named  pinna  or  aurich\  and 
theauilitory  eanal.  or  meatus.  The  former  serves  to  collect  the  vibnitionaof  the  air  by 
■which  souTid  is  pro<lnced,  and  the  latter  conducts  those  vibrations  to  the  tyin]>anum. 

The  Pinna  or  Auricle  (Fig.  541)  ia  formed  by  a  layer  of  yellow  fibro-rartilage 
covered  with  integument,  and  connected  to  the  commencement  of  the  auditory 
canal :  it  is  of  an  ovoid  form,  its  surface  uneven,  with 
ita  larger  end  directed  upward.  It.s  outer  surface  la 
irregularly  connive,  directed  slightly  forward,  and  pre- 
sents numerous  eminences  and  deprei>«ions  which  result 
from  the  foldings  of  its  fib!*o-cartil;tgiuous  clement.  To 
each  of  these  names  have  been  ai+signed.  Thus  the 
external  prominent  rim  of  the  auricle  is  called  the 
kefix.  Another  curved  ])ruuiijienre  parallel  with,  and 
in  front  of,  the  helix  is  callud  the  ufttihcii.r  ;  this  bifur- 
cates above,  so  asi  to  enclose  a  triangular  depression,  tLe 
fo%ga  of  the  antihelix.  The  narrow  curved  depression 
between  the  helix  and  antihclix  is  called  the  fo^sa  of 
the  helix  (foBBa  ijimmtinata  or  Kcnphohlt'ii)  ;  the  anti- 
belix  describes  a  curve  nnind  a  deep,  cajmcious  cavity, 
the  cfyncha^  which  is  partially  divided  into  two  parts 
by  the  commencement  of  the  helix.  In  front  of  the 
concha  and  proje<!ting  backward  over  the  meatus  is  a 
small  pointed  eminence*  the  trai/tm,  so  called  from  its 
being  generally  covered  on  its  under  gm*face  with  a  tuft 
of  hair  resembling  a  goal's  beard.  Opposite  the  trugus, 
and  separated  from  it  by  a  deep  notch  (incmn-a  inter- 
tragica)^\^  a  small  tubercle, the rtH///rfl////«.  Below  this 
is  the  lo(nih\  composed  of  tough  areolar  and  adipose  tissue,  wanting  the  Bnuness  and 
elasticity  of  the  rest  of  the  pinna. 

Structure  of  the  Pinna. — The  pinna  is  composed  of  a  thin  plate  of  yellow 
fibro-cartilage  covered  with  integument  and  connected  to  the  surrounding  |mrts  by 
ligaments  and  a  few  muscular  fibres. 

The  inttyument  is  thin,  closely  adherent  to  the  cartilage,  and  furnished  with 
sebaceous  glands,  which  are  most  numerous  in  the  concha  and  scaphoid  fossa. 

The  cartilage  of  the  pinna  consists  of  one  single  piece;  it  gives  form  to  this 
part  of  the  ear,  and  upon  its  surface  are  found  all  the  eminences  and  depressions 
above  described.  It  does  not  enter  into  tlie  construction  of  all  parts  of  the  auricle; 
thus  it  does  not  form  a  constituent  part  of  the  lobule;  it  is  deficient  also  between 
the  tragus  and  beginning  of  the  helix,  the  notch  between  them  being  filled  up  by 
dense  fibrous  tissue.  At  the  front  part  of  the  pinna,  where  the  helix  bends  upward, 
is  a  small  projection  of  cartilage  called  the  j^o^tss  of  the  hclir.  The  cartilage  of 
the  pinna  prei»ent*»  several  intervals  or  fissures  in  its  substaiir*e  which  j)artially  sepa- 
rate the  different  parts.  The  fissure  of  the  heii.x  is  a  short  vertical  slit  situated  at 
the  fore  part  of  the  pinna,  immediately  l)ehind  a  small  conical  projecticm  of  carti- 
lage, opposite  the  first  curve  of  the  helix  (process  of  the  helix).  Anttther  fissure, 
the  fissure  of  the  tragus,  is  seen  upon  the  anterior  suriace  of  the  tragus.  The  anti- 
helix  is  divided  below  by  a  deep  fissure  into  two  parts:  one  part  terminates  by  a 
pointed,  tail-like  extremity  ( ffroctftffus  raudatus):  the  other  is  continuous  with  the 
antitragus.  The  cartilage  of  the  pinna  is  ven,'  pliable,  ehislic.  *»f  a  yellowish  color, 
and  belongs  to  that  form  of  cartilage  which  is  known  under  the  name  of  yellow 
fibro-cartilage. 

The  ligaments  of  the  pinna  consist  of  two  sets  :  1,  those  connecting  it  to  the  side 
of  the  hea<l ;  2,  those  connecting  the  various  parts  of  its  cartilage  together. 


Tbp  Ptiiiui,  or  Atiricie,  uuut  mt- 
Otw. 


824 


OBOANS    OF  SEXSE. 


The  former,  the  most  important,  are  two  in  number,  anterior  and  posterior.  The 
anterior  ligament  extenils  from  the  process  of  the  helix  to  the  root  of  the  zjgoma. 
The  posterior  li//ament  passes  from  the  posterior  surface  of  the  concha  to  the  outer 
surface  mF  the  nuusUtid  process  of  the  temporal  Loue.  A  few  fibres  connect  the 
tragus  to  the  root  of  tlie  zvgoma. 

The  ligaments  counectiii;^  the  various  parts  of  the  cartilage  together  are  also  two 
in  number.  Of  these,  one  is  a  strong  fibrous  band  stretcliing  across  from  the  trngtw 
to  the  commencement  of  the  helix,  completing  the  meatus  in  front  an<i  jwrtly  encir- 
cling the  boundary  of  ilie  conclm ;  the  other  extends  between  the  c<meha  and  the 
prifcessus  caudatus. 

The  musfles  of  the  ptnna  (Fig.  542),  like  the  ligament^i,  consist  of  two  seta:  1, 
those  which  connetrt  it  with  the  side  of  the  head,  moving  the  pinna  as  a  whole — vi«. 
the  AttoUens,  Attrahens,  and  Hetrahens  aureni  (p.  8*5^);  and  li,  the  proper  musclee 
of  the  pinna^  which  extend  from  one  part  of  the  auricle  to  another.     These  are  the 

lleliois  major.  Antitnigicus. 

Heliojs  minor.  Tninsvcrsus  auriculoe. 

Tragicus.  Obliquus  auris. 

The  M.  Hi'licia  major  is  a  narrow  vertical  band  of  muscular  fibres  situated  upon 
the  anterior  margin  of  the  helix.    It  arises  below  fn>m  the  process  of  the  helix,  and 

iB   inserted  into  the  anterior  border 
Fio,  642.  jjf  ^jj^  helix  just  where  it  is  about  to 

curve   backward.     It  is  pretty  con- 
stant in  it^  existence. 

The  M.  Hffiris  minor  is  an  ob- 
lifjue  fasciculus  attached  to  that  part 
of  the  helix  which  commences  from 
the  bottom  of  the  concha. 

The  Traglnia  is  a  short,  flattened 
baml  of  muscular  fibres  situaie<I  ujmn 
the  outer  surface  of  the  tragus,  the 
direi'tiou  of  its  fibres  being  vertical. 
The  Autitragicu*  arises  from  the 
outer  part  of  the  antitragus :  its  fibres 
are  inserted  into  the  processus  cnuda- 
tus  of  the  helix.  This  muHcle  is  usu- 
ally veiT  distinct. 

The  7Vrf*f«cc/'««^rtMri*rM//.p  is  placed 
on  the  cranial  suriacc  of  the  pinna. 
It  consists  of  radiating  fibres,  partly 
tendinous  and  partly  mu.Hcular.  ex- 
tending from  the  convexity  of  the 
Concha  to  the  prominence  corresfM.ind- 
ing  wiih  the  groove  of  the  helix. 

The   ObliqnuH   aurig  (Todd)  con- 
sists of  a  fcw^  fibres  extending  fix*m 
the  upper  and  back  partof  the  coticlia 
t^t  the  convexity  immediately  abtne it. 
The  art^sriei  of  the  mnna  are  the  posterior  auricular,  from  the  external  carotid; 
the  anterior  auricular,  from  the  tem|K)ral ;  and  an  auricular  branch,  from  the  occipi- 
tal artery. 

The  veint  accompany  the  corre8|>onding  arteries. 

The  nfinyrs  arc  the  auricularis  magnus,  from  the  cervical  plexus;  the  p<»sterior 
auricular,  from  the  fiu-ial ;  the  auricular  branch  of  the  pneumogastric;  the  auriculo- 
temporal branch  of  the  inferior  mnxillary  nerve;  the  occipitalis  minor,  from  the  cer- 
vical plexus;  and  the  occipitalis  major  or  internal  bntnch  of  the  posterior  division 
of  the  second  cervical  nerve. 


The  Moades  of  itiu  Pliiiia. 
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[The  student  who  will  taku  »  little  trouble  in  noiicing  the  enrs  nf  the  persons 
■whom  ho  moots  from  day  to  day  will  be  greatly  iiiteretjteJ  and  surprised  to  see  how 
much  the  auricle  varies.  It  may  be  a  thick  and  clumsy  ear  or  a  beautifully  delieate 
one;  long  and  narrow  or  short  and  broad ;  may  have  a  neatlv-formed  ana  distinct 
lobule,  or  one  that  is  heavy,  ungainly,  anil  united  to  the  cheek  .so  as  hardly  to  form 
a  separate  part  of  the  auricle;  may  hug  the  head  closely  or  flare  outward  smi  as  to 
form  almost  two  wings  to  the  head.  In  art,  and  esjiecially  in  modalUon  jwrtraits,  in 
which  the  ear  is  a  marked  (because  central)  feature,  the  auricle  is  of  great  import- 
ance. The  little  muscles  of  the  auricle,  though  so  rudimentary,  can  be  readily 
called  into  aciion  l)y  the  bartery.] 

The  Auditory  Canal  (nitatus  muUtortus  ertertius)  (Fig.  .543)  extends  from  the 
bottom  of  the  concha  to  the  niembraiia  tympani.  It  is  about  an  inch  and  a  (piarter 
in  lungth,  its  direction  is  obliquely  forward  and  inward,  and  it  is  slightly  curved 
uprm  itself,  so  us  to  be 
higher  in  the  midrlle  than 

at    either    extremity.       It     JJ^  \     lUIlL  ''****" 

foi*ms    an   oval    eyliudrical      HH     \  Wl\aL  \  Jf''/«« 

canal,  the  greatest  diameter      ll^L      vD;nLvlw  W  f'v 

being  in  the  verticftl  direc- 
tion at  the  external  orifice, 

but  in  the  transverse  direc-  \^'W  "m^       \        'i^^^i^HiMA. /    .iw>/#.. 

tion  at  the  tyinpunic  end. 
The  calibre  of  the  canal  is 
narrowest  about  the  middle. 
The  membrana  tympani, 
which  occupies  the  termi- 
nation   of    the   meatus,    is 

obliquely  directed,  in  con-  %^^:  '4.  ^.w.  '^  .'-..y 

sequence  of  whidi  the  fl<x)r 
of  the  canal  is  longer  than 
the  roof,  and  the  anterior 
wall  longer  than  the  poste- 
rior. The  auditory  canal  is 
formed  pjirtly  by  cartilage  and  membrane  anu  partly  by  Imne. 

The  iuirtiloginnnn  poiit'titt  is  about  half  an  inch  in  length,  being  rather  less  than 
half  the  canal ;  it  is  formed  by  the  curtilage  of  the  concha  and  tragus,  prolonged 
inward  and  firmly  attached  to  the  circumference  of  the  auditory  process.  The 
cartilage  is  deficient  at  its  upper  and  back  part,  its  place  being  supplied  by  fibrous 
membrane.  This  part  of  tlie  cannl  is  rendered  extremely  movable  by  two  or  three 
deep  fissures  [htt^itturtp  Santoritii)  which  extend  through  the  cartilage  in  a  vertical 
direction. 

The  osseous  portion  is  about  three-quarters  of  an  inch  in  length,  and  narrower 
than  the  cartilaginous  portion.  It  is  directed  inward  and  a  little  forward,  forming 
a  slight  curve  in  its  course,  the  convexity  of  which  is  upward  and  backwanl.  Its 
inner  end,  which  communicates  in  the  dry  btmo  with  the  cavity  of  the  tympanum, 
is  smaller  than  the  outer,  and  sIoj>ed,  the  anterior  widl  p?*ojecling  beyt)nd  the  poste- 
rior about  two  lines;  it  is  marked,  except  at  its  upper  part,  by  a  narrow  groove  for 
the  insertion  of  the  membrana  tympani.     Its  outer  end  is  dilated  and  rough,  in  the 

freater  pan  of  its  circumference,  for  the  attachment  of  the  cartilage  of  the  )tinna. 
ts  vertical  transverse  section  is  oval,  the  greatest  diameter  being  fnun  above  down- 
ward. The  front  and  lower  parts  of  this  canal  are  formetl  by  a  curved  plate  of 
bone,  w*hich  in  the  foetus  exists  as  a  separate  ring  (tympanic  bone)  incomplete  at  it« 
upper  part. 

The  akin  lining  the  meatus  is  very  thin,  adheres  closely  to  the  cartilaginous  and 
osseous  portion  of  the  tube,  and  covers  the  surface  of  the  membrana  tymjiani,  form- 
ing its  outer  layer.  After  maceration  the  thin  pouch  of  epidermis,  when  withdrawn, 
preserves  the  form  of  the  meatus.     The  skin  near  its  orifice  is  furnished  with  haira 
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and  sebaceous  glands.  In  the  thick  subcHtaiieoiis  tissue  of  the  cartilaginous  part  of 
the  meatus  are  numerous  eeruuiinous  glands  which  secrete  the  ear-wax  :  their  ducts 
open  on  the  suiiace  of  the  skin. 

The  QTterifs  supplying  the  meatus  are  branches  from  the  posterior  auriculaj, 
internal  raaxillary,  and  toniymraL 

The  m'rt't'x  are  chiefly  derived  from  the  auriculo-temporal  branch  of  the  inferior 
maxillary  nerve. 


Middle  Ear,  or  Tympanum. 

The  Middle  Ear,  or  Tympanum  [rw/urai/ou,  a  drum]»  is  an  irregnlar  cavity 
compressed  from  without  inward,  and  situated  within  the  petrous  bone.  It  is  placed 
above  the  jugular  foswi,  the  carotid  canal  lying  in  front*  the  mastoid  celU  behind, 
the  meatus  auditonus  externally,  and  the  labyrinth  internally.  It  is  filled  with  air, 
and  communicates  with  the  pharynx  by  the  Eustachian  tube.  The  tympanum  is 
traverse<l  by  a  chain  of  movable  bones,  which  connect  the  membrana  tympani  with 
the  labyrinth,  and  serve  to  convoy  the  vibrations  communicated  to  the  membrana 
tympani  across  the  cavity  of  the  tympanum  to  the  internal  ean 

The  cavity  of  the  tympanum  measures  about  five  lines  from  before  backward, 
three  linos  in  the  vertical  direction,  and  between  two  and  three  in  the  transverse^ 
being  a  little  broader  behind  and  above  than  it  is  below  and  in  front.  It  is  bounded 
externally  by  the  membrana  tympani  and  meatus:  internally  by  the  outer  surface 
of  the  internal  ear;  and  communirate-s  behind  with  the  mastoid  cells,  and  in  front 
with  the  Eustachian  tube  and  canal  for  the  Tensor  tympani.  Its  roof  and  floor  are 
formed  by  thin  osseous  laniimc,  the  one  forming  the  roof  being  a  thin  plate  situateil 
on  the  anterior  surface  of  the  petrous  bone  close  to  its  angle  of  junction  with  the 
.•«(|uanious  portion  of  the  tem[KU-ul  bone. 

The  roof  is  broad,  flattened,  and  formed  of  a  thin  plate  of  bone,  which  separates 
the  cranial  and  tymjjanic  cavities. 

The  floor  is  narrow  and  corresponds  to  the  jugular  fossa,  which  lies  beneath. 
It  presents  near  the  inner  wjill  a  small  aperture  for  the  passage  of  Jacobson's  nerve. 

The  outer  waU  is  formed  mainly  by  the  membrana  tym|mni,  partly  by  the  ring 
of  bone  into  which  this  membrane  is  inserted.  It  presents  three  small  apertures — 
the  iter  chordse  posterius,  the  Glaserian  fissure,  and  the  iter  chonlir  anterius. 

The  apt'i'turf  of  the  iter  chnrdrp  postering  is  in  the  angle  of  junction  between 
the  posterior  and  external  walls  of  the  tympanum,  inmiediately  behind  the  mem- 
brana tyn»pani  and  on  a  level  with  its  centre;  it  leads  into  a  minute  canal  which 
descends  in  front  of  the  aqufpductus  Fallopii  and  terminates  in  that  canal  near 
the  stylo-mastoi<l  foramen.  Through  it  the  chorda  tympani  nerve  enters  the 
tympanum. 

The  GUiserian  fissure  opens  just  above  and  in  front  of  the  ring  of  bone  into 
which  the  membrana  tympani  is  inserteil ;  in  this  situation  it  is  a  mere  slit  about 
a  line  in  length.  It  lodges  the  long  process  of  the  malleus  and  gives  paasage  to 
some  tympanic  vessels. 

The  aperture  of  the  iter  chordce  anterius  is  seen  just  above  the  prece<ling  fissure; 
it  leads  into  a  canal  (eanal  of  ffnf/iiicr)  which  runs  parallel  with  the  Glaserian  fis- 
sure.    Through  it  the  chorda  tympani  nerve  leaves  the  tympanum. 

The  internal  wall  of  the  tympanum  (Fig.  .544)  is  vertical  in  direction  and  looks 
directly  outward.     It  presents  for  examination  the  following  parts: 

Fenestra  ovalis.  Ridge  of  the  aqu.nsduotus  Fallopii. 

Fenestra  rotunda.  Pyramid. 

Promontory.  Opening  for  the  Stapedius. 

The  fetu^sfrn  ovaHn  is  a  rcniform  opening  leading  from  the  tympanum  into  the 
vestibule:  its  lon;r  diameter  is  directed  horizontally,  and  its  convex  border  is  upward. 
The  opening  in  the  recent  state  is  occupied  by  the  baae  of  the  stapes,  which  is  con- 
nected to  the  margin  of  the  foramen  by  an  annular  ligament. 
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The  fenestra  roturnia  is  an  aperture  placed  at  the  bottom  of  a  funnel-shaped 
depression  leading  into  the  cochlea.  It  is  i»ituated  below  and  nither  behind  the 
fenestra  ovalis,  from  which  it  is  separated  by  a,  rounded  elevation,  the  prornoyttori/ ; 
it  is  closed  in  the  recent  state  by  a  memhi-ane  (jnenihrana  tt/tupayti  Ht'vuudaria, 
Scarpa).     This  membrane  is  concave  toward  the  tympanum,  convex  toward  the 
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cochlea.  It  consists  of  three  layers:  the  external,  t>v  mucous,  derived  from  the 
mucous  lining  of  the  tympanum  ;  the  internal,  or  serous,  from  the  lining  niembmne 
of  the  cochlea ;  and  an  intermediate  or  fibrous  layer. 

The  promontory  Ls  a  rounded  hollow  prominence  formed  by  the  projection  out- 
ward of  the  first  turn  of  the  cochlea;  it  is  placed  between  the  feneiftrse.  and  is 
furrowed  on  its  surface  by  three  small  grooves  which  lodge  branches  of  the  tym- 
panic plexus. 

The  rouvded  eminence  of  the  at/u/rductus  FnJlnpii,  the  prominence  of  the  bony 
canal  in  which  the  portio  dura  [facial  nerve]  is  C4)ntaiued,  traverser  the  inner  wall 
of  the  tympanum  above  the  fenestra  ovalis,  and  behind  that  opening  curves  nearly 
vertically  downward  along  the  posterior  wall. 

The  pyramid  is  a  conical  eminence  situated  immediately  behind  the  fenestra 
ovalis  and  in  front  of  the  vertical  portion  of  the  eminence  above  described ;  it  is 
hollow  in  the  interior,  and  contains  the  Stape<liu8  muM*ic  ;  its  summit  projectvS  for- 
ward toward  tlie  fenestra  ovalis,  and  presents  a  small  apertnre  which  transmits  the 
tendon  of  the  muscle.  The  cavity  in  the  pvramid  is  prolongeil  into  a  minute  canal 
which  communicates  with  the  aquseductus  Fallopii  and  transmits  the  nerve  which 
supplies  the  Stapedius. 

The  posterior  wall  of  the  tyinpan\im  is  wider  above  than  below,  and  presents 
for  examination  the 

Openings  of  the  mastoid  cells  [Fig.  143,  p.  172]. 

These  consist  of  oi»e  larjre  irrc^dar  aperture  and  several  smaller  openings  situ- 
ated at  the  upper  part  of  the  posterior  wall ;  they  lead  into  canals  which  communi- 
cate with  large  irregidar  cavities  contained  in  the  interior  of  the  mastoid  process. 
These  caviti<'^  vary  considcral)ly  in  number,  size,  and  form;  they  are  lined  by 
mucous  membrane  continuous  with  that  coverirjg  the  cavity  of  the  tymjjanum.  [The 
ea.'se  with  which  an  inflammation  of  the  middle  ear  may  extend  into  the  mastoid 
cells  an<l  produce  '*  mastoid  disesise/'  and  even  lead  to  thrombosis  of  the  lateral 
sinus  and  to  abscesses  of  the  bniin,  is  now  readily  appreciate*!.] 
•  The  anterior  wall  of  the  tympanum  is  wider  above  than  below ;  it  corre- 
sponds with  the  carotid  canal,  from  which  it  is  separated  by  a  thin  plate  of  bone 
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perforated  by  the  tympanic  branch  of  the  internal  carotid, 
ination  the 


It  presonti*  for  exam- 


Canal  for  the  Tensor  tympani.  Orifices  of  the  Eustachian  lube. 

The  processus  cochleariformis. 

The  orifice  of  the  cnna!  for  tlie  Tensor  tymj>jitii  and  the  orifice  of  the  Eii8tachian 
tube  are  situated  at  tlic  upper  part  of  the  anterior  wall,  being  Hepanite<l  from  each 
otlier  by  a  thin,  delicate,  horizontal  ]>lute  of  bone,  the  processtta  cochlear  (form  i». 
These  canals  run  from  the  tympanum  forward,  inward,  and  a  little  downwanl  to  the 
retiring  angle  between  the  squamous  and  petrous  portions  of  the  temporal  bone. 

Tlxe  canal  for  the  Tcnnnr  tf/mpani  is  tbe  superior  and  the  smaller  of  the  two;  it 
is  rounded,  and  lies  beneath  the  upper  surface  of  the  petrous  bone  close  to  the 
hiatus  Fallopii.  The  tympanic  end  of  this  canal  forms  a  conical  eminence  which  ift 
prolonged  backward' into  the  cavity  of  the  tympanum,  and  is  pei*foi*ated  at  its  stun- 
mit  by  an  aperture  wbich  tninsM)its  the  tendon  of  the  muscle  contained  in  it.  This 
eminence  is  sometimes  called  the  anterior  pyrajnid.  The  canal  contains  the  Tensor 
tym[>ani  muscle. 

The  Euntachian  tube  is  the  channel  through  which  the  tymi>anum  communicAte* 
with  the  pharynx.     Its  length  is  from  an  inch  and  a  half  to  two  inches,  and  it& 
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direction  downwanl,  forward,  and  inward.     It  is  formed  partly  of  bone,  partly  of 
cartilage  and  fibrous  tissue. 

The  onaenUH  portion  is  about  half  an  inch  in  length.  It  commences  in  the  lower 
part  of  the  anterior  wall  of  the  tympanum,  below  tbc  pin>cessus  cochleariformis.  and. 
gradually  narrowing,  terminates  in  an  oval  <iilated  oi>ening  at  the  angle  of  junctioD 


of  the  petrous  and  sr|U.iiiioiifl  portions,  its  extremity  presenting  a  jagged  margin 
'which  serves  for  the  attachment  of  the  cartilaginous  portion. 

The  cartiliiginou9  p(rrtioru  about  an  inch  in  length,  is  funned  of  a  triangular 
phite  of  elastic  fibro-cartilage  curled  uiK>n  itself,  an  interval  being  left  below 
between  the  margins  of  the  cartilage,  which  is  completctl  by  fibrout*  tissue.  Its 
canal  is  narrow  behind,  wide,  expanded,  and  somewhat  trumpet->ibaped  in  front, 
terminating  by  an  oval  orifice  at  the  ufiper  ])art  and  .side  of  the  pharynx,  behind 
the  back  part  of  the  infcrii)r  meatus  [Fig.  1?*4,  p.  21S].  Through  this  canal  the 
mucousi  membrane  of  the  pharynx  is  continuous  with  that  whicli  lines  the  tympa- 
num.    The  mucous  membrane  is  <_H)vered  with  ciliateii  epithelium. 

The  Membrana  tympani  .separates  the  caviry  of  tlie  tyin|)anMm  from  the  bottom 
of  the  exlenial  meatus.  It  is  a  thin,  semi-transparent  membrane,  nearlv  crvix]  in 
form,  somewhat  broader  above  than  below,  and  directed  very  obliquely  downward 
and  inward.  Its  circumference  is  containetl  in  a  groove  at  the  inner  end  of  the 
meatus,  which  skirts  the  circumference  of  this  part,  excepting  above.  The  handle 
of  the  malleus  descends  vertically  between  the  inner  and  middle  layers  of  this  mem- 
brane as  far  down  as  its  centre,  where  it  Ls  6nidy  altJiched,  drawing  the  membrane 
inward,  so  that  its  outer  surface  is  concave,  its  inner  convex. 

Structure. — 'I'his  membrane  is  composed  of  three  lavei*H — an  external  (cuticu- 
lar),  a  middle  (fibrous),  and  an  internal  (mucous).  The  cuticuhr  lining  is  derived 
from  the  integument  lining  the  meatus.  The  jibroun  layer  consists  of  fibrous  and 
•elastic  tissues;  some  of  the  fibres  radiate  from  near  the  centre  to  the  circumference; 
•others  are  arranged  in  the  form  of  a  dense  circular  ring  around  the  attached  margin 
•of  the  membnme.  The  rnurotia  h'nirn/  is  derived  from  the  mucous  lining  of  the 
tympanum.  The  vf>s.sels  jmlss  to  the  mcntbraita  tympani  ahing  the  handle  of  the 
lualleus  and  are  distributed  between  it8  layers. 
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OssicLBS  OF  THB  Tympantjm  (Fig.  546). 

The  tympanum  is  traversed  by  a  chain  of  movable  bones  three  in  numl>er — the 
snnJffuii,  incutf,  and  tttapts.  Tlie  former  is  attached  to  the  membrana  tympani,  the 
latter  to  the  fenestra  ovalis,  the  incus  being  placed 
between  the  two,  to  both  of  which  it  is  connected  by 
delicate  articulations. 

The  Malleus,  so  named  from  its  fancied  resom- 
lilauce  to  a  hammer,  consists  of  a  head,  neck,  and 
three  processes* — the  handle  or  manubrium,  the  pro- 
cessus gracilis,  and  the  processus  brevis. 

The  head  is  the  large  upper  extremity  of  the 
l)oue;  it  is  oval  in  shape,  and  articulates  posteriorly 
T>ith  the  incu5,  being  free  in  the  rest  of  its  extent. 

The  neck  is  the  narrow,  contracted  |mrt  just  be- 
iK'ath  the  head,  and  below  tliis  is  a  pronnwence  to 
which  the  varioits  jtrocesHes  are  attachoil. 

The  maftitbrium  is  a  vertical  process  of  bone 
which  is  connected  by  its  outer  margin  with  the  membrana  tympani.  It  decreases 
in  size  towanl  its  extremity,  where  it  is  curved  slightly  forward  and  flattened  from 
within  outward.  On  the  inner  side,  near  its  upper  end,  is  a  slight  projection  into 
which  the  tendon  of  the  Ttaisor  tympani  is  inserttnl. 

The  procettsus  yrneiUe  is  a  long  and  very  deliwite  j)rnc'ess  which  passes  from  the 
eminence  below  the  neck  fonvard  and  outward  to  the  Glaserian  fissure,  to  which  it 
Jb  connected  by  bone  aiid  ligamentous  fibres. 

The /^rocc««M»  hrevis  is  a  slight  conical  projection  which  springs  from  the  rrtot  of 
the  manubrium  and  lies  in  contact  with  the  membrana  lympani. 

The  Incus  has  received  its  name  from  its  supposed  resemblance  to  an  anvil,  but 
it  is  more  like  a  bicuspid  tooth  with  two  root-*,  which  difier  in  length  and  arc  widely 
eeparateil  from  each  other.     It  consists  of  a  body  and  two  processes. 
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The  bodif  is  somewhat  quadrilateral,  but  compressed  laterally.  On  the  anterior  sur- 
face of  its  auinmii  is  a  deeply  concavo-convex  facet,  which  articulates  with  the  malleus; 
in  the  frowh  state  it  is  covered  with  cartilage  and  lined  with  synovial  membrane. 

The  two  processes  diverge  from  each  other  nearly  at  right  angles. 

The  ahort  procenx^  somewhat  conical  in  shapo,  projects  nearly  horizontally  back- 
ward, and  is  attiu*hed  to  the  margin  of  the  opening  lea4iing  into  the  mastoid  cells  by 
ligamentous  tibres. 

The  long  pruaesis^  longer  and  more  slender  than  the  preceding,  descends  nearly 
vertically  behind  and  parallel  to  the  handle  of  the  malleus,  and,  bending  inward, 
tenninates  in  a  rounded  globular  projection,  the  09  orbicufare^  or  lenticular  proceaa, 
which  is  tippeil  with  iiirtihige  and  articulates  with  the  head  of  the  sta]K*8.  In  the 
frctus  the  os  orbiciilarc  exists  as  a  se])aratG  bone,  but  becumefi  united  to  the  long 
process  of  the  incus  in  the  adult. 

The  Stapes,  so  callerl  from  its  close  resemblance  to  a  stirmp,  consista  of  a  head, 
neck,  two  branches,  and  a  base. 

The  head  presents  a  depression  tipped  with  cartilage  which  articulates  with  the 
09  orbiculare. 

The  /u'ck,  the  constricted  part  of  the  bone  below  the  head,  receives  the  insertion 
of  the  Stapedius  muscle. 

The  two  hntnfhfn  (crura)  diverge  from  the  neck,  and  are  connected  at  their 
extremities  by  a  flattened,  oval-shaped  plate  (the  hn»4'\  which  forms  the  foot  of  the 
stirrup  and  is  Hxeil  to  tlio  miirorin  of  the  fenestra  ovalis  by  ligamentous  fibres. 

Ligaments  of  the  Ossicula. — These  small  bones  are  connected  with  each  other 
and  with  the  walls  of  the  tvmpanum  by  ligaments,  and  move*!  by  small  muscles. 
The  articular  stirtiices  of  the  malleus  and  incus  and  the  orbicular  process  of  the 
incus  and  head  of  the  stapes  are  covered  witli  cartilage,  connected  together  by  deli- 
cate capsular  ligaments,  and  lineti  by  synovial  membrane.  The  ligaments  connect- 
ing the  ossieula  with  the  walls  of  the  tympanum  are  four  in  number — two  for  the 
malleus,  one  for  the  incus,  and  one  for  the  stapes. 

The  antn-ior  ligamt'tit  of  the  tfialh'un  was  formerly  describe<l  by  Soramerring  as 
a  muscle  {Larator  ttfinpmii).  It  is  now,  however,  believed  by  most  observers  to 
consist  of  ligamentous  fibres  only.  It  is  attached  by  one  extremity  to  the  neck  of 
the  malleus,  just  above  the  processus  gracilis,  and  by  the  other  to  the  anterior  wall 
of  the  tympanum  close  to  the  Ulaseriau  tissure,  some  of  its  fibres  being  prolonged 
through  the  fissure. 

The  iutpensortf  ligament  of  the  malleits  is  a  delicate,  round  bundle  of  fibres 
which  descends  perpendicularly  from  the  ro<if  of  the  tympanum  to  the  head  of  the 
malleus. 

The  posterior  ligament  of  the  ineus  is  a  short,  thick,  ligamentous  band  which 
connects  the  extremity  of  the  short  process  of  the  incus  to  the  posterior  wall  of  the 
tympanum,  near  the  margin  of  the  opening  of  the  mastoid  cells. 

The  annular  ligament  of  the  stapes  connects  the  circumference  of  the  base  of  this 
bone  to  the  margin  of  the  fenestra  ovalis. 

A  ftuspenaory  ligament  of  the  incus  has  been  describe<l  by  Arnold  as  descend- 
ing from  the  roof  of  the  tympanum  to  the  upper  part  of  the  incus  near  its  articula- 
tion with  the  malleus. 

The  muscles  of  the  tympanum  are  two : 


I 


Tensor  tympani. 


Stapedius. 


The  Tensor  tgmpani^  the  largest,  is  contained  in  the  bony  canal  above  the 
oufl  portion  of  the  Eustachian  tjibc.  from  which  it  is  separated  by  the  pi 
cochleariformis.  It  arises  from  the  under  surface  of  the  petrous  bone.  fn>ui  the 
cartilaginous  portion  of  the  Eustachian  tube,  and  from  the  osseous  canal  in  which 
it  is  contained.  Passing  backward  through  the  canal,  it  terminate^i  in  a  slender 
tendon  which  enters  the  tympanum  and  makes  a  shaq)  bend  outward  round  the 
extremity  of  the  processus  cochleariformis,  and  is  insertetl  into  the  handle  of  the 
malleus  near  its  root.     It  is  supplied  by  a  branch  from  the  otic  ganglion. 
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The  Stapedius »anBes  from  the  sides  of  a  conical  cavity  hollowed  nut  of  the  inte- 
rior of  the  pyramid:  its  tendon  emergea  from  the  orifice  ut  the  apex  of  the  pyramid, 
aiid,  passing  forward,  is  inserted  into  the  neck  of  the  titapes.  Ite  surface  is  aponeur- 
otic, its  interior  tieshy,  and  its  tendon  occasionally  contains  a  slender  bony  spine, 
ivhich  is  constant  in  some  Mammalia.  It  is  supplied  hy  the  tympanic  branch  of 
the  facial  nerve. 

Actions. — The  Tens<ir  tympani  draws  the  mciiibriina  tympani  inward,  and  thus 
heightens  its  tension.  The  Stapedius  draws  the  head  of  the  stapea  backward*  and 
thus  causes  the  base  of  the  bone  to  rotate  on  a  vertical  axis  drawn  through  its  own 
centre:  in  doing  this  the  back  part  of  the  bajae  would  be  pressed  inward  toward  the 
vestibule,  while  the  fore  p«rt  would  be  drawn  from  it.  It  probably  compresses  the 
contents  of  the  vcHtibule. 

The  mucous  membrane  of  the  tympanum  is  thin,  slifhtly  vascular,  and  con- 
tinuous with  the  mucous  membrane  of  the  pharynx  through  the  Eustachian  tube.  It 
invests  the  ossicnia  and  the  ransde*  and  nerves  contained  in  the  tympanic  cavity, 
forms  the  internal  layer  of  the  merabrana  tympani,  covers  the  foramen  rotnndum, 
and  i.M  reflected  into  the  nuwloid  cells,  which  it  lines  thn>ugbout.  In  tlic  tymimnum 
and  mastoid  cells  this  membrane  is  pale,  thin,  slightly  vascular,  and  covered  with 
ciliiited  epithelium.  In  the  osseous  portion  of  the  Eustachian  tube  the  membrnne  is 
thin,  hut  in  the  cartilaginous  portion  it  is  very  thick,  highly  vujjcular,  covered  with 
laminar  ciliated  epithelium,  and  provided  with  numerous  mucous  glands. 

The  arteries  supplyiner  the  tym.panum  are  five  in  n?imber.  Two  of  them 
are  larger  than  the  rest — vix.  the  tympanic  branch  of  the  internal  maxillary,  wliich 
supplies  the  membrana  tympani,  and  the  8tylo-masti>id  brant-h  of  iIjc  posterior  auric- 
ular, which  supplies  the  back  part  of  the  tympanum  nnd  mastoid  cells.  The  snialler 
branches  are — the  petropiil  branch  of  the  middle  meningeal,  which  enters  through 
the  hiatus  FallopJi,  a  branch  from  the  ascending  pharyngeal,  which  passes  up  the- 
Eustachian  tube,  and  the  tymiwnic  branch  from  the  internal  carotid,  given  off  in 
the  carotid  canal  and  perforating  the  thin  anterior  M'all  of  the  tympanum. 

The  veins  of  the  tympanum  terminate  in  the  middle  meningeal  and  jdniryn- 
geal  veins,  and  thntugb  these  in  the  internal  jugular. 

The  nerves  of  the  tympanum  may  be  divided  into — 1,  those  supplying  the 
muscles;  2,  those  distributed  to  the  lining  membrane;  3,  branches  communicating 
with  other  nerves. 

Nen^eM  to  Musclest. — The  Tensor  tympani  is  supplied  by  a  branch  from  the  otic 
ganglion;   the  Stapedius  by  the  tynifwinic  branch  of  the  facial  (Sommerring). 

The  nervea  distribuled  to  the  liniiuj  membrane  are  derived  from  the  tyuif»anic  plexus. 

The  comifiufiieatitms  which  take  place  in  the  tympanum  are  between  the  tympa- 
nic branch  of  the  glosso-pharyngeal  with  the  sympathetic  and  with  filameniis  derived 
from  the  intumescentia  gangliformis  of  the  facial. 

The  fywpanie.  branch   of  ike  ghts^o-phnryngeal  (Jacobson's  nerve)  enters  the 

Eipanum  by  an  aperture  in  its  floor  close  to  the  inner  wall,  and  ajtcends  on  to 
promontory.  It  distributes  branches  to  the  fenestra  rotunda,  fenestra  ovalis, 
and  to  the  lining  membrane  of  the  tympanum  and  Eu:»tachian  tube,  and  divides 
into  three  branches  of  communication,  wliich  are  contained  in  grooves  on  the  prom- 
ontory. One  of  these  arches  fon^ard  and  downward  to  the  carotid  canal  to  join  the 
carotid  plexus.  A  second  runs  foi*ward  and  upward  to  join  the  greater  superficial 
petrosal  nerve  as  it  lies  in  the  hiatus  Fallopii.  The  third  branch  runs  upward 
through  the  substance  of  the  petrous  portion  of  the  temporal  hone.  In  its  course 
it  pa.sses  by  the  ganglionic  enlargement  of  the  facial  nerve,  and.  receiving  a  con- 
necting filament  from  it,  becomes  the  lesser  superficial  petrosal  nerve,  which  joins 
the  otic  ganglion. 

The  chorda  tt/wpant  quits  the  facial  near  the  stylo-mastoid  foramen,  enters  the 
tympiintmj  at  the  ba.se  of  the  pyramid,  and  arches  forward  across  its  cavity,  between 
the  handle  of  the  malleus  and  long  process  of  the  incus,  to  the  iter  chordie  anterius, 
through  which  it  enters  the  canal  of  Uuguier.  It  is  invested  by  a  reflection  of  the 
lining  membrane  of  the  tympanum. 
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Internal  Ear  or  Labyrinth. 

The  Internal  Ear  Ls  the  essential  j»art  of  ilie  orfrnn.  rt'CPivin^r  the  ultimate  dis- 
tribution of  the  lunlitorj  nerve.  It  is  enlled  the  labyrinth,  fr<nn  the  citinplexiiv  of 
its  shape,  and  consists  of  thro*!  j)artfi — the  vc8tibalt\  srtiiv'irrufar  canaU.  and  cwhlea. 
It  is  fonucd  hy  ii  series  of  cavities  channelled  out  of  the  suhatance  of  the  jwtrous 
bone«  coraraunicating  externally  with  the  cavitv  of  the  tympanum  through  the  feno^ 
tni  ovalis  and  rotunda,  and  internally  with  the  meatuM  auditorius  inlernus,  which 
contains  the  auditory  nerve.  Within  the  osse<:ms  labyrinth  is  contained  the 
membranous  Iab\Tinth,  upon  which  the  ramifications  of  the  auditory  nerve  are 
distributed. 

The  Vestibule  (Fig.  547)  is  the  common  central  C4ivity  of  coroniunic^ition 
belwceu  the  parts  uf  the  internal  ear.     It  i:*  situated  on  the  inner  side  of  the 

Kit*.  547. 


The  Omm»)iu  Labyrinth  laid  open  (eahirgwl). 

tympanum,  behind  the  cochlea,  and  in  front  of  the  semicircular  canals.  It  is  sonxy 
what  ovoidal  in  fhape  from  Iwfore  backward,  flattened  from  within  outward,  and 
meiij»urea  about  one-fifth  of  an  inch  from  before  backward  as  well  as  fn»m  above 
downward,  being  naiTower  from  without  inward.  On  its  uuirr  or  tifinpanic  wall  is 
the  fene.stni  ovalLs,  clo3e<l  in  the  recent  state  by  the  base  of  the  stapes,  and  il« 
annular  ligjiuieut.  On  its  inner  walh  nt  the  fore  jtart,  is  a  small  cirfulur  depression. 
fovea  hctninpherica^  which  is  perfomteil  at  itj^  anterior  and  inferior  part  by  several 
mtuute  holes  {ttiacula  cribrnm)  for  the  passage  of  the  filaments  of  the  auditory 
nerve;  and  behind  this  depression  is  a  vertical  ridge,  the  pi/nimitLtl emint'tuu-  (rriittft 
vriftifiuh'y  At  the  hinder  part  of  the  inner  wall  is  the  orifice  »>f  the  nt^utrductxu 
vfsfthitJt,  which  extends  to  the  posterior  surface  of  the  petrous  portion  of  the  tfm- 
p(>ral  bom*.  It  transmits  a  small  vein.  and.  according  to  some,  contains  a  tubular 
prolongation  of  the  lining  uiembrane  of  the  vestibule,  which  ends  in  a  ctd-de-sac 
between  the  layers  of  the  dura  mater  within  the  cranial  c^ivity.  On  the  tipj}rr  tvaU 
or  roiff  is  a  transversely-oval  depression,  fovrtt  urmi't'Uiiitira^  scpunited  from  the 
fovea  hemispheri<'a  by  the  pyramidal  eminence  already  mentioneii.  Behind,  the 
semicircular  canals  open  into  the  vestibule  by  five  orifices.  In  front  is  a  large  oval 
opening  which  comnnmicates  with  the  scala  vestibuli  of  the  cochlea  by  a  Mngle  ori- 
fice, aprrtitni  rtrahf  rfntihuJi  vt»i'hlefv. 

The  Semicirctilar  Canals  are  three  bonv  canals  situated  above  and  behind  the 
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restibule.  They  are  of  unequal  length,  compressed  from  side  to  Bide,  and  describe 
the  greater  part  of  a  circle.  Thej  measure  about  one-twentieth  of  an  inch  in  diam- 
eter, and  each  presents  a  dilatation  at  one  cnd»  called  the  ampuUn,  which  men^uros 
more  than  twice  the  diamet<?r  of  the  tube.  These  canals  open  into  the  vestibule  by 
five  orifices,  one  of  the  apertures  being  common  to  two  of  the  canals. 

The  superior  semifivirular  canal  is  vertical  in  direction,  and  stretches  across 
the  petrous  portion  of  the  temporal  bone  at  ri  rjht  anj^lcs  tu  \xs  posterior  surface ; 
its  arch  forms  a  round  projection  on  the  anterior  surface  of  the  petrous  bone.  It 
describes  about  two-thirds  of  a  circle.  Its  outer  extremity^  which  is  ampullatcd, 
commences  by  a  distinct  orifice  in  the  upper  part  of  the  vestibule ;  the  opposite 
end  of  the  canal,  which  is  not  dilated,  joins  with  the  corresponding  part  of  the 
posterior  canal  and  opens  by  a  common  orifice  with  it  in  the  hack  part  of  the 
vestibule. 

The  pontrrior  senn'rirctilar  canah  also  vertical  in  direction,  is  dirwted  backward 
nearly  parallel  to  the  ])OSterior  surface  of  the  petrous  bone :  it  is  the  longest  of  the 
three,  its  ampullated  end  commencing  at  the  lower  and  back  part  of  the  vestibule, 
its  opposite  end  joining  to  form  the  common  canal  already  mentioned. 

The  extf'rnaf  or  honzt/tttul  canal  is  the  shortest  of  the  three,  its  arch  being 
directeil  outward  and  backward;  thus  each  semicircular  canal  stands  at  right  anf^les 
to  the  other  two.  Its  ampullated  end  corresponds  to  the  upper  and  outer  angle  of 
the  vestibtde,  just  above  the  fenestra  ovalis:  its  opposite  end  opens  by  a  distinct 
orifice  at  the  upper  and  back  part  of  the  vestibule. 

The  Cochlea  bears  some  resemblance  to  a  common  snail-shell :  it  forms  the 
anterior  part  of  the  labyrinth,  is  conical  in  form,  and  placed  almost  horizontally  in 
front  of  the  vestibule;  its  apex  is  directed  forward  and  outward  toward  tlie  upper 
antl  front  part  of  the  inner  wull  of  the  tympanum  ;  its  base  corresponds  with  the 
anterior  depression  at  the  bottom  of  the  internal  auditory  meatus,  and  is  perforated 
by  numerous  apertures  for  the  passage  of  the  cochlear  branch  of  the  auditory 
nerve.  It  measures  about  a  quarter  of  an  inch  in  length,  and  its  breadth  toward 
the  base  is  about  the  same.  It  consists  of  a  conical -shaped  central  axis,  the  rnodx- 
cluft  or  columella;  of  a  canal  wound  spirally  round  the  axis  for  two  turns  and  a 
half  from  the  base  to  the  apex  ;  and  of  a  delicate  lamina  (the  laminn  stpiralis) 
contained  within  the  canal,  which  follows  its  windings  and  partially  subdivides  it 
into  two. 

The  central  axig,  or  modiolus,  is  conical  in  form,  and  extends  from  the  base  to 
the  apex  of  the  cochlea.  Its  base  is  broad,  corresponds  with  the  first  turn  of  the 
cochlea,  and  is  peHbrated  by  numerous  orifices,  which  transmit  filaniont^  of  the 
cochlear  branch  <d'  the  auditory  nerve;  the  axis  diminishes  rapidly  in  size  in  the 
second  coil,  and  terrtiinates  within  the  Inst  half-coil,  or  cupoln,  in  an  expanded, 
delicate,  bony  lamella  which  resembles  the  half  of  a  funnel  divided  longitudinally, 
and  is  calleii  the  infundihulum ;  the  brond  part  of  this  funnel  is  directed  toward 
the  summit  of  the  cochlea,  and  blends  with  the  cupola  or  last  half-turn  of  the 
spiral  canal  of  the  cocldea.  At  this  point  the  two  larger  scahc  of  the  cochlea,  the 
scala  tympani  and  scala  vestibuli,  communicate  by  an  opening  called  the  Inlico- 
trema.  The  outer  surfa<'e  of  the  modiolus  forms  j>art  of  the  wall  of  the  spiral 
canal,  and  is  dense  in  structure ;  but  its  centre  is  channelled,  as  far  as  the  last 
half-coil,  by  numerous  branching  canals,  which  transmit  nervous  filaments  in 
regular  succession  into  the  cnnal  of  the  cochlea  or  on  to  the  surface  of  the  lamina 
spindis.  One  of  these,  larger  than  the  rest,  occupies  the  centre  of  the  modiolus, 
and  is  named  the  mnalin  nntrnlitt  wodioh' :  if  extends  from  the  base  to  the  extrem- 
ity of  the  modiolus,  and  tmnsmit.s  a  ?miill  nerve  and  artery  (artrria  vcntralit 
modioli ), 

The  spiral  raual  (Fig,  548)  takes  two  turns  and  a  half  round  the  modiolus.  It 
is  about  an  inch  and  a  half  in  length,  measured  along  its  outer  wall,  and  diminishes 
gradually  in  size  from  the  base  to  the  summit,  where  it  terminates  in  a  cul-de-sac, 
the  cupola,  which  forms  the  apex  of  the  cocldea.  The  commencement  of  this  canal 
is  about  the  tenth  of  an  inch  in  diameter;  it  diverges  from  the  modiolus  toward  the 

53 


834 


ORGANS-  OF  SENSE. 


tympanum  and  vestibule,  and  presents  three  openings:  one,  the  fetveBtrn  rotunda^ 
communicates  witli  the  tympunum  ;  in  the  recent  state  this  apoiture  is  elo(*ed  hy  » 
memhrane,  tlie  mvmbrana  tympuni  svcundnrin,  Auuther  aperturt*.  of  an  oval  fonn, 
entei's  the  vestibule.     The  third  i&  the  aperture  of  the  aqu<tductu4  cochitir^  leading 


Fio.  648. 


The  rodiieii  liti'i  ui>fii  ieiilu.f);wJj. 

to  a  minute  funnel-shaped  canal  which  opens  on  the  basilar  surface  of  the  petrous 
bone  and  transmits  a  small  vein. 

The  interior  of  the  spinil  canal  (Fig.  549)  is  partially  divide<i  into  two,  in  the 
dry  state,  hy  a  thin  bony  plate,  the  hmina  spiralis  \_L.  s.l,  which  corittiaus  of  two 
thin  lamellae  of  bone,  between  which  are  numerous  cauuls  lor  the  pasisage  of  nerve- 
fibres.  This  lamina  projectf^  from  the  modiolus  into  the  canal,  but  does  not  reach 
more  than  halfway  toward  the  outer  wall  of  tlie  tube.  From  its  extremity  a  thin 
membrane  extends  to  the  outer  wall,  and  coinplett\s  the  division  of  the  canal  into 
an  upper  compartment,  the  ecnhi  vegtt'ftu/i  [s.  V.J,  and  a  lower  one,  the  aritla  ttfm- 
jiani  [s.  T.J.  By  a  second  membrane  a  portion  of  the  upper  of  these  two  canal«  is 
cut  ofi  from  the  rest,  constituting  the  scala  media  [s.  m.].     The  lamina  spiralis  ends 

Fio.  &4tf. 


Lonffftudtnal  Section  of  the  Cnohlcn.  ihovlng  the  reUtlons  of  the  bcalip,  ibe  nngllon  splnle,  etc ;  a  T., 

vcfitthull:  s.  T  .  AOttln  tTniiHinf:  k.  h  .  kchIh  infilla;  i.. :«.,  lljnitiiL'niiiiu  kptnue;  u.  h  ,  imnKUiti  iivlnile.    (Ttw 
mfoitiruie  of  UeiMnuvr'la  Intentionally  omitted  In  the  iwcijud  lum  to  Uie  right.    S«^  nnt«  {*)  on  p.  NKt.] 

above  in  a  hook-shaped  process,  which  partly  Iwunds  the  helicotrema.  At  the  point 
where  the  os.«eous  lamina  h  attached  to  the  modiolus  is  a  email  canal  which  winds 
round  the  modiolus,  and  was  denominated  by  Rosenthal  the  ranalis  »pirah'ti  tnodudi: 
it  is  occupied  by  a  swelling  of  the  cochlear  nen'e,  in  which  ganglion-cells  are  found. 
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the  ganglion  Bpiralc  [o.  s.],  from  which  the  nerves  pass  to  the  osseous  lamina  and 
organ  of  Corti. 

The  osseous  lamina,  aa  above  stated,  extonds  only  jmrt  of  the  distance  between 
the  modiolus  and  the  outer  bony  wall  of  the  cochlea.  Nejir  ita  outer  end  the  ]>eri- 
osteum  on  the  uj»|>er  or  vestibular  surface  of  the  lamina  swells  up  into  un  elevation 
irhich  is  called  the  limbu^  lamhue  ttpiralis  ('* denticulate  lamina"  of  Todd  and  Bow- 
man). The  lamina  spiralis  tenninates  in  a  groove<i  extremity,  the  sttleuH  spiralk, 
"which  presents  the  form  of  the  letter  C  :  the  upfwr  part  of  the  letter,  being  fomied 
by  the  overhanging  extremity  of  the  limbu&4«  is  name«l  the  Ittbium  vt'stihiilarr ;  the 
h>wer  part,  prolonged  and  tapering,  is  called  the  labium  tympanicum  (Fig,  550). 


Tloor  of  Seala  HedJa,  sbowlng  the  Org&n  of  Cuttl,  etc.    [Daly  put  uf  Lb«  Uembrane  uf  Rtiluuitir  U  rvycvMsnlod.] 

From  the  labium  tympanicum  a  thin  membrane  extends  over  to  the  bony  wall  of 
the  cochlea,  completing  the  scala  tympani.  This  membrane  is  called  the  meiubrana 
basilan'^.  At  its  outer  attac^hment  it  swells  out  so  aa  to  form  a  thick  triangular 
Structure  which  was  regarded  as  a  muscle  by  Todd  and  Bowman  (cuchlearis),  but  is 
now  recognized  as  ligamentous — the  figamentum  itpirale.  Between  the  labium  ves- 
tibularc  and  the  attachment  of  the  membrane  of  Reissner.  presently  to  be  described, 
a  very  delicate  membrane  extends  over  to  the  outer  wall  of  the  cochlea,  ninning 
nearly  parallel  to  the  membrana  basilaris.  It  was  described  by  Corti,  and  covers 
over  the  organ  which  is  called  after  his  name,  and  is  therefore  called  meiuhrana  tec^ 
toria,  or  memhranr  of  Corti.  Farther  inward,  near  the  commencement  of  the  limbua 
laminsc  spiralis,  another  delicate  membrane,  the  mcwhrarte  of  Ueiniuvr^  is  atlacliod 
to  the  vestibular  surface  of  the  periosteum  of  the  osseous  lamina  and  strelclies  across 
to  the  outer  wall  of  the  cochlea.  The  canal  which  lies  below  the  osseous  lamina  and 
membrana  basilaris  is  the  Hcala  ttfnipiDii ;  that  w  hich  is  bounded  by  the  osseous  lam- 
ina and  membrane  of  Reissner.  the  ttrtfht  vntttbitli :  while  the  space  between  the  mem- 
brane of  Reissner  and  membrana  basilaris  is  generally  described  as  the  t<ftihi  mctUa^ 
eanaliH  meiubranacea^  or  eanaiitt  rocblrw :  and  this  is  the  nomenclature  which  will  be 
used  here.  Others,  however,  apply  the  n;ime  cfinah'ti  cochlea'  only  to  the  canal  lying 
between  the  membrane  of  Reissner  and  the  **  membrane  of  Corti,"  which  conliiiiis 
no  object  for  description,  while  the  space  lying  between  the  "membrane  of  Corti  '* 
and  the  membrana  Itasilaris  is  dtiscribed  by  itself  as  a  fourth  canid — the  ductus  cod^- 
learis  or  ductus  auditorius.'  The  latter  is  the  space  in  which  the  organ  of  Corti^  is 
contained.  This  organ  (Fig;.  5i)<*)  is  situated  upon  the  membrana  basilaris.  and 
appears  at  first  sight  as  a  papilla  winding  spirnlly  with  the  turns  of  this  mcmbrnne 

^  In  reading  the  older  rlescnptlnnn  of  (lie  orpin  of  lienrint;  the  xtmlent  nuiHl  Ir^ir  in  n  iiiH  lliat 
the  membmnea  boiindtng  the  ductus  nudit<iriii».  ("ffeihtr  with  (lie  nrw':>n  conuiinefl  l^etwefn  ilont. 
were  descrilied  together  aii  the  "Inniinn  ^|MrHliA  tTteniiimnnce  <."  while  ihe  nieitil'nttie  "t  Heit^hcr 
WHM  not  recognized,  the  |j&rtj(  t>eing,  in  riu*t,  »}«  nliown  in  tlit  second  turn  «>!'  the  ciK-hlen  on  llie  right 
band  of  Fig.  .540. 

'Corti'u  orijfinal  paper  i»  in  the  Zritaehrift /.  Wimi^n.  Zoot^  Wx.  109. 
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throughout  the  whole  length  of  the  cochlea,  from  ivhich  circiimBtance  it  has  been 
designated  the  pap ilh  ajiiralis.  More  accurately  viewed,  it  is  seen  to  be  coru|>0!*ed 
of  a  icuiurkable  arranj^cment  of  cells  which  raay  be  likened  to  the  keyboard  of  a 
piiiiioforte.  Of  theftie  cells,  the  two  central  ones  are  rod-like  bodies,  and  are  entled 
the  inner  and  outer  rotlti  of  CorlL  They  are  placed  erect  on  the  bju-^ilar  mrnibnine 
at  some  little  di-stance  from  each  other,  the  space  between  them  being  denominated 
the  zona  arcuaiit :  they  are  inclined  toward  each  other,  ho  a.s  to  meet  at  their  oppo- 
site extremities  and  fonu  a  nerieti  of  arches  roofing  over  the  zona  arcuata,  thus  Ibrm- 
iug  a  minute  tunnel  between  them  liud  the  ba8ilar  membrane,  which  ascends  apirully 
through  the  whole  length  of  the  cochlea.  They  are  estimated  at  over  three  thousaud 
in  number. 

The  inner  rods,  which  are  more  numerous  than  the  outer  ones,  rest  on  the  basilar 
membrane  close  to  the  labium  tympanicum  :  they  project  ohliquely  forward  and  out- 
ward, and  terminate  above  in  expanded  extremitietJ  wliit^h  resemble  in  shape  the  head 
of  the  human  ulna  with  its  sigmoid  cavity,  coronoid  and  oleci-anon  processes.  On  the 
outer  side  of  the  rod,  in  the  angle  formed  between  it  and  the  basilar  membrane,  is  a 
protophwmic  cell,  whilst  on  the  inner  side  is  a  row  of  epithelial  cells  siinndiinte*]  bv 
a  brush  of  fine,  stiff,  hair-like  pn>cesHes,  these  cells  being  continuous  with  the  cubical 
cells  lining  the  sulcus  spiralis. 

The  tmter  rods  also  rest  by  a  broad  fiwt  on  the  basilar  membrane ;  they  incline 
forward  and  inward,  and  their  upper  extremity  resembles  the  head  and  bill  of  a 
swan,  the  he;id  fitting  into  the  concavity — the  analogue  of  the  sigmoid  cavity — of 
one  or  more  of  the  int^-rnal  rods,  anil  the  bill  resting  against  the  phalanges  of  the 
lamina  reticularis,  presently  to  be  described. 

In  the  hcjvd  of  these  outer  rods  is  an  oval  portion  where  the  fibres  of  which  the 
rod  aj)pcars  to  be  composed  are  deficient,  and  which  .stains  more  deeply  with  car- 
mine than  the  rest  of  tbe  rod.  This  is  suppased  to  represent  the  nucleus  of  the 
cell  from  which  the  rod  was  originally  developed.  At  the  hose  of  the  rod,  on  its 
internal  side — that  is  to  say,  in  the  angle  formed  by  tbe  rod  with  the  baiiilar  mem- 
brane— is  a  similar  protoplasmic  cell  to  tlutt  found  on  the  outer  side  of  the  base  of 
the  inner  rod ;  whilst  external  to  ibe  outer  \\m\  are  three  or  four  successive  rows  of 
epithelial  cells,  more  elongated  than  those  fouml  on  the  internal  side  of  the  inner 
rod,  but  like  them  furnished  with  minute  hairs  or  cilia.  These  are  termed  the 
outer  hair-celh^  in  contradistinction  to  the  inner  set,  which  are  termed  the  inn^r 
hnlr-celh.  They  are  attatrhed  by  their  bases  to  the  basilar  membnine.  whilst  from 
the  opposite  exti*emity  a  brusb  of  hairs  or  cilia  projects  through  the  reticular  mem- 
brane. Tbey  are  continuous  externally  with  the  cubical  cells  on  the  lateml  jmrt  of 
the  basilar  uictubrane. 

The  n-tiritiar  lamina  or  memhrane  of  Kolliker  is  a  delicate  framework  perforated 
by  roundeti  hole-*.  It  exten<ls  from  the  inner  rods  of  Corti  to  the  external  row  of 
the  outer  hair-cells,  and  is  formed  by  sevend  rows  of  **  minute  fiddle-sbnped  cuticu- 
lar  stmctiires  "  called  phahinges,  between  which  are  holes  for  tlie  proje<^tion  of  the 
cilije  of  the  outer  hair-cells. 

Covering  over  these  structures,  but  not  touching  them,  is  tbe  membrana  tectoria, 
or  membrane  of  Corti,  which  is  attached  to  tbe  vestibular  surface  of  the  lamina 
spiralis  close  to  tbe  attachment  of  the  membnmc  of  Reissner;  it  courses*  over  the 
denticulate  lamina,  and,  passing  outward  ymrallel  to  the  basilar  membrane,  is  blended 
with  the  ligamentum  spinde  on  the  outer  wall  of  the  spiral  canal.' 

The  hitter  surface  of  the  osseous  labyrinth  is  lined  by  an  excee«lingly  thin  fihrrv 
.serous  membnine,  analogous  to  the  periosteum,  from  its  close  adhesion  to  the  inner 
surfaces  of  these  cavities,  anil  y)erforuiing  the  office  of  a  serous  membrane  bv  its  free 
surface.  It  lines  the  vestibule,  and  from  this  cavity  Lh  continued  into  the  semicir- 
cular canals  and  the  scala  vestibuli  of  the  cochlea,  and  through  the  helieotrrma  into 
the  srala  tympani.  A  delicate  tubular  process  is  prolonirwi  along  the  ai|ueduct  of 
the  vestibule  to  the  inner  surface  of  the  dura  mater.  This  membrane  is  continued 
across  the  fenestra  ovalis  und  rotunda,  and  consc(|ucntly  has  no  communication  with 

*  Tn  Fig.  550  only  the  inner  half  or  the  memhrane  is  reprei«nted. 
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the  lining  membrane  of  the  tympanum.  Its  attachetl  Hupfuoe  is  rough  and  filtrous 
and  closely  Jitllierent  to  the  bone ;  its  free  surface  in  smiHJth  and  pale,  eovereil  with 
a  layer  of  epithelium,  and  secretes  a  thiu,  limpid  fluid,  the  ayua  laby^rinthiy  liquor 
Cotttn7iii\  or  perilymph  (Blainville). 

The  scala  media  is  cloiied  above  and  below.  The  upper  blind  extremity  is 
attached  to  the  cujwla  at  the  upjwr  part  of  the  helicotrema;  the  lower  end  tit.s  into 
the  angle  at  the  commencement  of  the  oHHeous  lamiua  on  the  floor  of  the  vestibule. 
Near  this  blind  extremity  the  seala  media  receives  the  canaU^  rcanienit  (Fig.  ;>51), 
a  very  delicate  canal  by  which  the  ductus  cochlearis  is  brought  into  continuity  with 
the  saccule. 

The  Membranous  Labyrinth. 

The  membranous  labyrinth  (Fig.  5.01)  is  a  closed  membranouB  nac  [belonging  to 
the  lymphatic  system],  containing  Huid.  on  the  walls  of  which  the  ramihcations  of 
the  auditor}*  nerve  are  distrib- 

uted.     It  hii5  the  same  general  **®'       ' 

form  as  the  vestibule  and  semi- 
circular canals,  in  which  it  i.i 
enclosed,  but  is  considerably 
smaller,  and  separated  from 
their  lining  membrane  by  the 
perilymph. 

The  vt'fttihular  portion  con- 
sists of  two  sacs,  the  utricle  and 
the  saccule. 

The  utrifU  [diminutive  of 
fiter^  a  bag  or  bottle]  is  the 
larger  of  the  two.  of  an  oblong 
form,  couipressed  luterally,  and 
occupies  the  uppt-r  and  back 
part  of  the  vestibule,  lying  in 
contjjct  with  the  fovea  semi- 
elliptica.  Numerous  filaments 
of  the  auditorv  nerve  are  distributed  on  the  wall  of  this  sac,  and  its  cavitv  commu- 
nicates  behind  with  the  membranous  semicircular  canals  by  five  orifices. 

The  itavfulf  is  the  smaller  of  the  two  vestibular  sacs:  it  is  globular  in  form,  liefl 
in  the  fovea  henlisphericA  neiir  the  opening  of  the  ve.*itibular  scala  of  the  cochlea, 
and  receives  numerous  nervous  filaments  which  enter  from  the  bottom  of  the  depres- 
sion in  which  it  is  contained.  Its  cavity  is  apparently  distinct  from  that  of  the 
utriele. 

The  wemhranou9  semicimdar  cnnah  are  about  one-third  the  diameter  of  the 
osseous  canals,  but  in  number,  shape,  and  general  form  they  are  precisely  similar; 
they  are  hollow,  and  open  by  five  orifices  into  the  utricle,  one  opening  being  com- 
mon to  two  canal?.  Their  ampulhe  are  thicker  than  the  rest  of  the  tubt*s,  and 
nearly  fill  the  cavities  in  which  they  are  contained. 

Trie  membranous  labyrinth  is  held  in  its  position  by  numerous  fibrous  bands 
which  stretch  across  the  space  between  the  membranous  and  bony  labyrinths. 
These  fibrou.<*  bands  convey  the  blood-vessels  and  nervous  filament.*  distributed  to 
the  utricle,  to  the  saccule,  and  to  the  ampulla  of  each  canal.  The  nerves  enter 
the  vestibule  through  the  minute  apertures  on  \Xs  inner  wall. 

Structure. — The  wall  of  the  membranous  labyrinth  is  semi-transpnrcnt  and  con- 
Bifits  of  three  layers.  The  outer  Inyer  is  a  Iooho  and  llocculent  stnu'tnre,  afi[»arently 
composed  n^  onlinary  fibrous  tissue,  containing  bhxtd- vessels  an<l  Tiumerous  pig- 
ment-cells analogous  to  those  in  the  pigment-coat  of  the  retina.  The  mifhfh'  hi/er., 
thicker  and  more  tnmsparent.  bears  some  resemblance  to  tlie  hyaloid  memlimne^ 
but  it  presents  on  its  internal  surface  numerous  papilliform  pntjectious,  and  in  parts 
marks  of  longitudinal  fibrillation  and  elongated  nuclei  on  the  addition  of  acetic  acid. 


CAJ4ALIS    RCUNIKhS 

Tbe  Membranous  LAbyrlnih  (enlarged  A  (lluneien). 
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The  inner  layer  is  formed  of  polygonal  nucleated  epithelial  cells,  which  secrete  the 
endolvmph. 

The  endolymph  (liquor  Searpni)  is  a  limpid  serous  fluid  which  fills  the  meni- 
bmnous  labyrinth  ;   in  composition  it  closely  resembles  the  purilympb. 

The  otoIithK  are  two  small  rounded  bodies,  consisting  of  a  mass  of  minute  crys- 
talline grains  of  carbonate  of  lime,  held  together  in  a  mesli  of  delicate  fibrous  tissue, 
and  contained  in  the  wall  of  the  utricle  and  saccule  opposite  the  distribution  of  the 
nerves.  A  calcareous  material  is  also,  according  lo  Bowman,  sparingly  scattereil  in 
the  cells  lining  the  luiipulla  of  each  semicircular  canal. 

The  arteries  of  the  Mt/n'nth  are  the  internal  auditory,  from  the  basilar;  the 
stylo-mastoid,  from  the  ]K»sterior  auricular;  and  occasionally  bninchcs  from  the 
occifiit^d.  The  internal  auditory  divides  at  the  bottom  of  the  internal  meatus  into 
two  branches — cochlear  and  vestibular. 

The  cochlear  branch  subdivides  into  from  twelve  to  fourteen  twijrs^  which  traverse 
the  canals  in  the  modiolus,  and  are  distributed,  in  the  form  of  a  capillar^'  network, 
in  the  substance  of  the  lamina  spiralis. 

The  vestibular  branches  accompany  the  nerves,  anti  are  distribute*!,  in  the  form 
of  a  minute  capillary  network,  in  the  substance  of  the  membranous  luhyrinth. 

The  veing  (auditory)  of  the  vestibule  and  semicircular  canals  accompany  the 
arteries,  and,  receiving  those  of  the  cochlea  at  the  base  of  the  modiolus,  terminate 
in  the  superior  petrosal  sinus. 

The  miditory  ven^e,  the  special  nerve  of  the  sense  of  hearing,  divides  at  the 
bottom  of  the  internal  auditory  meatus  into  two  branches — tlie  cochlear  and  vestib- 
ular. The  trunk  of  the  nerve,  as  well  as  the  branches,  contains  numerous  gan- 
glion-cells with  caudate  prolongations. 

The  vestibular  nerve,  the  posterior  of  the  two,  divides  into  three  branches — supe- 
rior, middle,  and  inferior. 

The  superior  vestibular  branch,  the  largest,  divides  into  numerous  filaments, 
which  pass  through  minute  openings  at  the  upper  and  back  part  of  the  cul-de-sac 
at  the  bottom  of  the  meatus,  and,  entering  tbe  vestibule,  are  distribute*!  to  the 
utricle  and  to  the  ampulla  of  the  external  and  superior  semicircular  canals. 

The  middle  vestibular  branch  consists  of  numerous  filaments,  which  enter  the 
vestibule  by  a  smaller  cluster  of  fommina  placed  below  those  above  mentioned,  and 
which  correspond  to  the  bottom  of  the  fovea  hemispherica ;  they  are  distributed  to 
the  saccule. 

The  inferior  and  smallest  branch  passes  backwanl  in  a  c-amd  behind  the  foramina 
for  tbe  nerves  of  the  saccule,  and  is  distributiMj  to  the  ampulla  <if  the  posterior  semi- 
circular canal. 

The  nervous  filaments  enter  the  am[iullary  enlargements  at  a  deep  depression 
seen  on  their  external  surface,  with  a  corres|>onding  elevation  when  seen  from 
within,  the  nerve-fibres  ending  in  loops  and  in  free  cxtreudties.  In  the  utricle 
and  saccule  the  nerve-fibres  sj)read  out.  some  blending  with  the  calcareous  matUT. 
others  radiating  on  the  inner  surface  of  the  wall  of  each  cavity,  becoming  blended 
with  a  layer  of  nucleated  cells  and  terminating  in  a  thin  fibrous  film. 

The  cochlear  nerve  divides  into  numerous  filaments  at  the  base  of  the  mmliolus, 
which  ascend  along  its  canals,  and  then,  bending  outward  at  right  angbrs,  pa« 
between  the  plates  of  the  bony  lamina  spiralis  chx'te  to  its  tympanio  surface. 
Between  the  plates  of  the  spiral  lamina  the  nerves  form  a  plexus  which  con- 
tauis  ganglion -cells  fonuing  tbe  gjinglion  spirale.  From  tliis  ganglion  delicate 
filaments  pass  between  the  layers  of  the  osseous  lamina  to  the  sulcus  spirale,  and 
pass  outward  to  the  organ  of  Corli.  Their  exact  termination  is  uncertain.  Wal- 
deyer  de^ribcs  them  as  collected  into  two  groups,  one  group  ending  in  the  outer 
and  the  other  in  the  inner  hair-cells. 


Organs  of  Digestion, 

THE  apparatus  for  the  digestion  of  the  food  consists  of  the  alimentary  canal  and 
of  certain  accessory  organs. 
The  Alimentary  Canal  is  a  niugculo-niembranoua  tube  about  thirty  feet  in 
lenjrtli^  extendin^f  from  the  mouth  to  the  anus  niid  liucd  throuirhout  its  entire 
extent  by  mucous  meiiibrane.  It  has  received  different  names  in  the  various  parts 
of  its  course.  At  its  commencement,  the  mouth,  we  find  provision  made  for  the 
mechanical  division  of  the  food  {manticatwyi),  and  for  its  admixture  with  a  fluid 
secreted  by  the  salivarv  glands  (msalwat.ion);  beyond  this  are  the  organs  of  deglu- 
tition, the  pharynx  and  the  ce^ophagus.  which  convey  the  f>od  into  that  part  of  the 
alimentary  canal  (the  .stomach)  in  which  the  principal  chemical  changes  occur  and  in 
which  the  reduction  and  sohiiion  of  the  food  take  place;  in  the  small  iiitestlines  the 
nutritive  principles  of  the  food  (the  chi/h)  are  separaled,  by  its  admixture  with  the 
bile  and  pancreatic  lluid,  from  that  portion  which  passes  into  the  large  intestine, 
most  of  which  is  exj>elled  fi-om  the  system. 


Mouth. 
Pharynx. 
(Esophagus. 
Stomach. 


Teeth. 


AJmtntary  Canal, 
Small  intestine  . 

Large  intestine  . 
Aceeg9or^  Orgam* 


Duodenum. 

Jejunum. 

Ileum. 

Caecum. 

Oolon. 

Rectum. 


( Parotid.  Liver. 

Salivary  glands     -J  Submaxillary.  Pancreas. 

( Sublingual.  Spleen. 

Tlie  Mouth  {oral  or  hitecal  cavittf)  (Fig.  r)52)  is  placed  at  the  commencement  of 
the  alimentary  canal ;  it  is  a  nearly  oval-shaped  cavity  in  which  the  mastication 
of  the  food  takes  place.  It  is  bounded  in  front  by  the  lips;  laterally  by  the  cheeks 
and  the  alveolar  processes  of  the  upper  and  lower  jaws;  above  by  the  hard  palate 
and  teeth  of  the  upper  jaw;  helow  by  the  tongue  and  by  the  mucous  membrane 
stretched  between  the  under  surface  of  that  organ  and  the  inner  surface  of  the 
jaws,  and  by  the  teeth  of  the  lower  jaw;  behind  by  the  sofb  jMilate  and  fauces. 

The  mucous  memhrane  lining  the  mouth  is  continuous  with  the  integument  at 
the  free  margin  of  the  lips,  and  with  the  mucous  lining  of  the  fauces  behind;  it  is 
of  a  rose-pink  tinge  during  life,  and  ver^^  thick  where  it  covers  the  hard  parts  bound- 
ing the  cavity.     It  is  covered  by  scaly  stratified  epithelium. 

The  Lips  are  two  fleshy  folds  which  surround  the  orifice  of  the  mouth,  formed 
externally  of  integuuient  and  internally  of  mucous  merabrflne,  between  which  are 
fountl  the  t)rbicnlaris  oris  muscle,  the  coronary  vessels,  some  nerves,  areolar  tissue 
and  fat,  and  numerous  small  labial  glands.  The  inner  surface  of  each  lip  is  con- 
nected in  the  middle  line  to  the  gum  of  the  coiTesponding  jaw  by  a  fold  of  mucous 
membrane,  the  fra^nnm  lahU  supen'oris  an«l  inferion's^  the  former  being  tlie  larger 
of  the  two  [and  can  be  well  appreciated  by  pressing  the  tip  of  the  tongue  between 
the  upper  lift  and  the  teeth]. 

The  labial  glands  are  situated  between  the  mucous  membrane  and  the  Orbicula- 
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ria  oris,  anmnd  the  firifioo  of  the  uiouth.  They  are  rouinletl  iu  form,  about  the  size 
of  small  pea^s,  their  (incts  opening  hy  small  (orifices  upon  the  mucous  membrane.  In 
structure  they  rei^emble  the  oilier  salivary  glands. 

The  Cheeks  form  the  si<le^  of  the  faoe  ami  are  continuous  in  front  with  the  lips. 
They  are  comjioHotl  externally  of  integument,  internally  of  mucous  membrane,  and 

betwt?en  the  two  of  a  muscular 
Fig.  552.  stratum,  besides  a  large  quan- 

tity of  fat,  areolar  titiisue,  ves- 
sels, nerves,  and  buccal  glanfU. 
The  mtu'ous  mi'mhran*'.  lin- 
ing the  cheek  is  reflected  above 
and  below  upon  the  gums,  and 
is  continuous  behind  with  the 
lining  membrane  of  the  soft 
palate.  Opposite  the  second 
molar  tooth  of  the  upper  jaw 
is  ti  papilla,  the  summit  of 
which  prc.-^enla  the  aj>erture  of 
the  duct  of  the  parotid  gland. 
The  principal  muscle  of  the 
cheek  is  the  Buccinator;  but 
numerous  other  muscles  enter 
into  its  formation — viz.  the 
Zygomatici,  Masseler,  and  Pla- 
tysma  myoidetj. 

The  buccal  glands  are  placed 
between  the  mucous  membrane 
and  Buccinator  muscle :  they 
are  fiiniilar  in  structure  to  the 
hibial  glands,  but  smaller.  Two 
or  three  of  larger  size  than  the 
rest  are  placo<l  between  the 
Masseter  and  Buccinator  mus- 
cles ;  their  ducts  oy>en  into  the 
mouth  opposite  the  la^t  uiolar 
tooth.  They  are  called  molar 
ghntds. 

The  Gwms  are  composoil  of 
a  dense  fibrous  tisstic  closely 
connected  to  the  periosteum  of  the  alveolar  processei^,  and  t^iirntunding  the  necks  of 
the  teeth.  They  are  covered  by  smooth  and  vascular  mucous  membrane,  which  is 
remarkable  for  its  limited  fien.*ibllity.  Around  the  necks  of  the  teeth  this  mem- 
brane presentj^  nunicrous  fine  papill;i?.  and  from  this  p-tint  it  is  reflected  into  the 
alveolus,  where  it  is  continuous  with  the  periosteal  membrane  lining  that  cavitj. 


ScuLiutml  Vk'W  u(  tbc  NobO,  Mouth,  Pharynx,  «to. 


THE    TEETH. 

The  human  subject  is  provided  with  two  sets  of  teeth,  which  make  their  appear- 
ance at  different  periods  of  life.  The  first  set  appear  in  childhorMl,  and  are  called 
the  tcmpontrtf^  dtnu'duoiiH.  or  milk  tetth.  The  second  set,  which  also  appear  at  an 
early  |>eriod,  continue  until  old  age,  and  are  name^i  permanent. 

The  temporan/  U'tfth  are  twenty  in  number — four  incisors,  two  canine,  and  fotjr 
molars  in  each  jaw. 

The  permmu'nt  te*'th  are  thirty-two  in  number — four  incisors  (two  central  and 
two  laternl).  twn  canine,  four  bicuspids,  and  six  molars  in  each  jaw, 

Oeneral  Characters. — Each  tooth  consists  of  three  portions :   the  crown,  or 
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fiorff/,  projecting  above  the  gum ;  the  root^  or  fan^-,  entirely  concealed  within  the 
alveolus;  and  the  neck,  the  constricted  jxtrtion,  between  the  other  two. 

The  roofn  of  the  tefth  are  finnly  implanted  within  the  alveoli;  these  depressions 
are  lined  with  periosteum,  which  is  reflect^id  on  to  the  to<nh  at  the  point  of  the  fang, 
and  covers  it  as  far  a.s  the  neck.  At  the  niartijin  of  the  alveolus  the  perif>eteuiu 
beoonies  continuous  with  the  fibrous  structure  of  the  gums. 


Permanent  Teeth. 

The  Incisors,  or  cutting  teeth,  are  so  named  from  their  presenting  a  sharp  cut- 
ting edge  adiipted  for  cutting  the  food.  They  are  eight  in  numl>er,  and  form  tl»e 
four  front  tcetli  in  each  jaw. 

The  croivn  is  directed  vertically,  tind  is  wedge-like  in  form,  being  bevelled  at 
the  expense  of  it^  posterior  surface,  so  aa  to  terminate  in  a  sharp  horizontal  cutting 
edge,  which  before  being  subject  to  attrition  presents  three  small  prominent  pf.tints. 
It  is  convex,  smooth,  and  highly  polished  in  front;  slightly  concave  behind,  where 
it  is  frequently  niarkoil  hy  slight  longitudinal  furrows. 

The  neck  is  t:oni*tncted. 

The  fam)  is  long,  single,  conical,  transvei-sely  flattened,  thicker  befoj'e  than 
behind,  and  slightly  grooved  on  each  side  in  tlie  longitudinal  direction. 

The  inciiors  of  the  upper  jaw  are  altogether  larger  and  atrfmger  than  those 
of  the  lower  jaw.  They  are  directed  obliquely  downward  and  forward.  The  two 
central  ones  are  larger  than  the  two  lateraL  and  their  free  edges  are  sharp  and 
chisel-like,  being  bevelled  at  the  expense  of  their  posterior  edge:  the  root  is  more 
rounded. 

The  incisors  of  the  lower  jaw  are  smaller  than  the  upper :  the  two  central  ones 
arc  smaller  than  the  two  lateral,  and  are  the  smallest  of  all  the  incisor  teeth. 

The  Canine  Teeth  (cfntpidati)  are  four  in  number,  two  in  the  upper  and  two  in 
the  lower  jaw,  one  being  placed  behind  each  lateral  incisor.  They  are  larger  and 
stronger  than  the  incisors,  especially  the  root,  which  sinks  deeply  into  the  jaw  and 
causes  a  well-marked  prominence  upon  its  surface. 

The  croivn  is  large  and  conical,  very  convex  in  front,  a  little  hollowed  and 
uneven  posteriorly,  and  tajwring  to  a  blunted  point  or  cusp  which  rises  above  the 
level  of  the  other  teeth. 

The  root  is  single,  but  longer  and  thicker  than  that  of  the  incisors,  conical  in 
form,  compressed  laterally,  and  marked  by  a  slight  groove  on  each  side. 

Theupprr  canine  fccfJi  (vulgarly  callect  eye-teeth)  are  larger  and  longer  than  the 
two  lower,  and  situated  a  little  bcliind  them. 

The  lower  canine  teeth  are  placed  in  front  of  the  upper,  so  that  their  summits 
correspond  to  the  interval  between  the  upper  canine  tooth  and  the  neigh  l)oring 
incisors  on  each  side. 

The  Bicuspid  Teeth  (premolars,  small  or  false  molars)  are  eight  in  number — 
four  in  each  jaw.  two  being  placed  immediately  behind  each  of  the  canine  teeth. 
They  are  smaller  and  shorter  than  the  canine. 

The  crown  is  compressed  from  without  inward  and  snnnounted  by  two  pyninndal 
eminences  or  cusps  separated  by  a  groove ;  henco  their  name,  hicuspidati.  The  outer 
of  these  cusps  is  larger  and  more  prominent  than  the  inner. 

The  neck  is  oval. 

The  root  is  generally  single,  compressed,  and  present*  a  deep  groove  on  each 
side,  which  indicates  a  tendency  in  the  root  to  become  double.  The  apex  is  gene- 
ndly  bitid. 

The  upper  bicuspids  are  larger,  and  present  a  greater  tendency  to  the  division  of 
their  roots,  than  the  lower:   this  is  especially  marked  in  the  second  upper  bicuspid. 

The  Molar  Teeth  {mitlticuspidnti,  true  or  enlarged  molars)  are  the  largest  of  the 
permanent  set.  nnd  are  adapted,  from  the  great  breadth  of  their  crowns,  for  grind- 
ing ami  pouuiiing  the  food.  They  an?  twelve  in  number — six  in  each  jaw,  three 
being  placed  behind  each  of  the  posterior  bicuspids. 
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The  croivn  is  nearly  cubical  in  form,  rountled  on  cacli  of  its  Interal  surfaoea, 
flattened  in  front  and  behind,  the  upper  snrfuce  being  surmounted  by  four  or  five 
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tubercles  or  cuBps  (four  in  the  upper,  five  in  the  lower  molars)  separated  from  each 
other  by  a  cruciiil  depression  ;  hence  their  name,  muUieuspidati. 
The  neck  is  distinct,  large,  and  rounded. 

The  root  is  subdivided  into  from  two  to  five  fangs,  each  of  wLicb  presents  an 
aperture  at  its  summit. 

The  first  molar  tooth  is  the  largest  and  broadest  of  all ;  its  crown  has  usuallj 

five  cusps,  three  outer  and  two  in- 
[Fio.  6M.  ner.      In   the  upper  jaw  the  root 

consists  of  three  fangs,  widely  sep- 
arated from  each  oilier,  two  being 
external,  the  other  intenial. 

The  latter  is  the  largest  and 
longest,  slightly  gnxjve*!,  and  some- 
times bifid.  In  the  lower  jaw  the 
n>i>t  consists  of  two  fangs,  orie  be- 
ing placed  in  front,  the  other  be- 
hind :  they  are  both  i^mi pressed 
fi*om  before  backward,  and  gnx»vod 
on  their  contiguous  faces,  indicating 
a  tendency  to  division. 

T}ie  second  molar  is  a  little 
smaller  than  the  fir^t. 

The  crown  has  four  cusps  in 
the  upper  and  five  in  tlic  lower 
jaw. 

The  root  has  three  fangs  in  the 
upper  jaw  and  two  in  the  lower, 
the  characters  of  which  are  similar  to  the  preceding  tooth. 


Bbowlne  itie  "ocolovton  "  or  apposUton  of  Uie  penxuntm 
leeth  (Ulcbi.) 
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The  third  molar  tooth  i&  called  the  wisdom  tooth  (dtms  sapietttio')^  from  iu  late 
appearance  through  the  gum.  It  is  smaller  than  the  others,  and  its  axis  is  directed 
in  ward - 

The  crown  is  small  and  rounded  and  furnished  with  three  tuhercles. 

The  root  is  generally  single,  short,  conical,  sli^rhtly  curve*!,  and  grooved  so  as  to 
present  traces  of  a  subdiviaion  into  three  fangs  in  the  upper  and  two  in  the  lower  jaw. 

[Fig.  554  well  shows  the  "occlusion"  or  apposition  of  the  teeth.  It  will  be 
noticed  that  the  upper  teeth  overhip  the  lower  ones  in  front,  while  the  surfaces  of 
the  molar  teeth  are  in  contact.  No  tooth  is  exactly  apposed  tn  its  fellow  in  the 
other  jaw,  but  each  one  has  a  hearing  on  two  opposite  teeth,  except  in  the  rime  of 
the  wisdom  teeth  (third  molarsl  This  contributes  to  efficient  mastication,  Jiud  when 
one  tooth  is  lost  its  fellow  of  tne  op]>osite  jaw  still  partially  retains  its  usefulness.] 

Temporaby  Teeth. 

The  Temporary,  or  Milk  Teeth,  are  smaller,  but  resemble  in  form  those  of  the 
permanent  set.     The  hinder  of  the  two  tem|K>rary  molars  is  the  largest  of  all  the 

milk  teeth,  and  is  succeeded  by  the 
Fig.  656.  second    perrnaneiU    bicuspid.       The 

first  upper  molar  hn«  only  three 
cusps — two  external,  one  internal ; 
the  second  upper  molar  has  four 
cusps.  The  first  lower  molar  has 
four  cusps;  the  second  lower  molar 
has  five.  The  fangs  of  the  tempo- 
mry  molar  teeth  are  smaller  and 
more  diverging  than  those  of  the 
permanent  set,  but  in  other  respects 
bear  a  strong  resemblance  to  them. 

Fio.  556. 
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The  Teiuponiry,  or  Milk  Teetli,  external  view. 


VerlifJil  SerUoij  of  u  Midur  Toolb. 


Btructtxre. — On  making  a  vertical  section  of  a  tooth  (Fig.  556)  a  hollow  cavity 
•will  be  found  in  the  interior.  This  cavity  is  situated  at  the  base  of  the  crown,  and 
is  continuous  with  a  canal  which  traverses  the  centre  of  each  fang  and  opens  bv  a 
minute  orifice  at  its  extremity.  The  shape  of  the  cavity  corresponds  snmewLat 
with  that  of  the  tooth  ;  it  forms  what  is  called  the  pufp-cavittf,  nnd  contains  a  soft, 
highly  vascular,  and  sensitive  substance,  the  dental  pulp.  The  pulp  consists  of  a 
loose  connective  tissue  and  cells;  it  is  richly  supplied  with  vessels  and  nerves, 
which  enter  the  cavity  through  the  small  aperture  at  the  j)oint  of  each  fane.  The 
cells  of  the  pulp  are  partly  found  permeating  the  connective  tissue,  and  partly 
arninged  as  a  layer  on  the  wall  of  the  pulpy-cavity.  These  latter  cells  are  of  two 
kinds:  some,  columnar  in  shajie.  are  named  the  odonffMtt^tH  of  Waldet/fr^  and  will 
be  referred  to  hereafter;  others,  fusiform  in  shape,  are  wedged  in  between  the  colum- 
nar cells,  and  have  two  fine  processes,  the  outer  or  distal  one  jMissing  into  a  den- 
tine tubule,  the  inner  being  continuous  with  the  processes  of  the  connective-tissue 
cells  of  the  pulp-matrix.  According  to  .some  anatomists  the  processes  of  the  odon- 
tobliLsts  are  also  continued  into  the  dentine  tubuli. 

The  solid  portion  of  the  tooth  consists  of  three  distinct  structures — viz.  the 
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proper  dental  substance,  which  forms  the  larger  portion  of  the  tooth,  the  ivory,  or 
dentine:  a  layer  which  revel's  the  exposed  part  of  the  crown,  the  enamel;  and  a 
thin  layer,  which  is  disposed  on  the  surface  of  the  fang,  the  cemei^,  or  crutta 
pe.tr  osa. 

The  Ivory,  or  Dentine  (Fi^.  5")7),  forms  the  prlnf^-iiml  mass  of  a  tooth  ;  in  its 
central  part  in  the  cavity  enclosing  the  pulp.  It  is  a  tnodific4ition  of  osseous  tissue, 
from  which  it  diftere,  however,  in  stnicture  and  chemical  composition.  On  exam- 
ination with  the  microscope  it  is  seen  to  consist  of  a  number  of  minute  wavy  an<l 
branching  tubes  having  distinct  parietes.  They  are  called  the  dental  tubuli,  and 
are  imbedded  in  a  dense  homogeneous  substance,  the  intertulnilar  tissue. 

The  dental  tithuli  are  placed  parallel  with  one  another,  and  open  at  their  inner 
ends  into  the  pulp-cavity.     In  their  course  to  the  periphery  they  present  two  or 
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three  curves,  and  are  twisted  on  themselves  in  a  spiral  direction.  The  direction  of 
these  tubes  varies;  they  are  vertical  in  the  upper  portion  of  the  crown,  oblique  in 
the  neck  and  upper  part  of  the  root,  and  towanl  the  lower  part  of  the  root  thev  are 
inclined  downward.  The  tubuli,  at  their  commencement,  are  about  ^^Ut  of  an  inch 
in  diameter;  in  their  course  they  divide  and  subdivide  dichotomously,  so  as  to  give 
to  the  cut  surface  of  the  dentine  a  striated  appearance.  From  the  sides  of  the  tubes, 
especially  in  the  fantj.  ramifications  of  extreme  minuteness  are  given  ofl".  which  join 
together  in  loops  in  the  intertubular  siibsmncp  or  ti^rminate  in  small  diintntions  from 
which  branches  are  given  off.  Nciir  the  peripliery  of  the  dentine  the  finer  rnmifica- 
tions  of  the  tubuli  terminate  in  a  layer  of  irregular  bi*anched  sjMicea  which  conimn- 
nicate  witli  each  other.  These  are  called  the  interglobular  spaces  of  Czermak  or  the 
(franuhir  lat/er  of  Purkinje  (Fig.  5,58).  The  dental  tubuli  havecomparativoW  thick 
walls,  and  contain  slender  cylindrical  prolon«:atiuns  from  the  cells  of  the  pnlp-tisftue, 
first  described  by  Mr.  Tomes,  and  named  Tomes's  fibres  or  dentinal  fibres.     Those 
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dentinal  fibres  are  analogous  to  the  soft  contents  of  the  canaliculi  of  bone.  Between 
Tomes's  fibres  and  the  ivory  of  the  canals  there  is  an  elastic  homogeneous  raembrane 
which  resists  the  action  of  ncirls — the  dentmal  sheath  of  Neumann. 

'Vhe  inlertuftttlar  Hubttttntce  is  lniu»luoent.  finely  granular,  and  contains  lht»  chief 
part  of  the  earthy  matter  of  the  dentine.  After  the  earthy  matter  has  been 
removed  bv  steeping  a  tooth  in  >veak  acid,  the  animal  basis  remainin^j  may  be 
torn  into  lamina*  which  run  pantlld  with  the  pulpcavity  acroMs  the  direction  of  the 
tubes.  A  section  of  dentine  often  displays  a  series  of  somewhat  paraUel  linpi* — 
the  ineremenUil  Ihws  of  Salter.  These  lines  are  composed  of  a  number  of  masHGH 
of  imperfectly  calcified  dentine  arran*red  in  layers.  In  consequence  of  the  imper- 
fection in  the  calcifying  process  little  irregular  cavities  are  left,  tenned  interffloh- 
uhir  ajttn'rs,  similar  to  those  in  the  granular  layer,  but  larger,  and  have  received 
their  name  from  the  fact  that  they  are  &arrounded  by  minute  nodules  or  globules 
of  dentine. 

Other  curved  lines  may  be  seen  parallel  to  the  surface.  These  are  the  fines  of 
Schreger,  and  are  due  to  the  optical  effect  of  simultaneous  curvature  of  the  dentinal 
fibres. 

Ghemioal  CompoBition. — According  to  Berzelius  and  Bibra,  dentine  consists 
of  2S  parts  of  animal  and  72  of  earthy  matter.  The  animal  matter  is  resolvable 
by  boiling  into  gelatin.  The  earthy  matter  consists  of  phosphate  of  lime,  car- 
bonate of  lime,  a  trace  of  fluoride  of  calcium,  phosphate  of  magnesia,  and  other 
sblts. 

The  Enamel  is  the  hardest  and  most  compact  part  of  a  tooth,  and  fonns  a  thin 
crust  over  the  exposed  part  of  the  crown  as  far  as  the  commencement  of  the  fang. 
It  is  thickest  on  the  grinding  surface  of  the  crown  until  worn  away  by  attrition, 
and  becomes  thinner  toward  the  neck.  It  consists  of  a  congeries  of  minute  hex- 
agonal rods.  They  lie  parallel  with  one  another,  resting  by  one  extremity  upon  the 
dentine,  M'hich  presents  a  number  of  minute  depressions  for  their  reception,  and 
forming  the  free  surface  of  the  crown  by  the  other  extremity.  These  fibres  arc 
directed  vertically  on  the  summit  of  the  crown,  horizontally  at  the  sides;  they  are 
about  the  ^^5^  of  an  inch  in  diameter,  and  pursue  a  more  or  less  wavy  course. 
The  enamel  is  market!  by  a  series  of  undulating  lines,  which  cro.ss  each  other  or 
** decussate,"  these  lines  are  doubtless  formed  by  the  variation  in  the  course  of  the 
enamel-rods.  Another  series  of  lines,  colored  brown,  probably  from  the  presence 
of  pigment,  and  denominated  the  parallel  ntrite  of  Ketzius,  are  seen  on  a  section  of 
the  enamel.     Their  exact  significance  is  uncertain. 

Numerous  minute  intei*stices  intervene  between  the  enamel-fibres  near  their  den- 
tinal surface — a  ]>rovision  calculated  to  allow  of  the  permeation  of  fluids  fi*om  the 
dentinal  tubule  into  the  substance  of  the  enamel.  The  enamel-rods  consist  of  84>lid 
hexagonal  or  four-sided  prisms  connected  by  their  surfaces  and  ends  and  filled  with 
c4ilcareous  matter.  If  the  latter  bo  removed  by  weak  acid  from  newly-fonncd  or 
gr*>wing  enamel,  it  will  be  found  to  prej^ent  a  network  of  delicate  prismatic  cells  of 
animal  matter.  It  is  a  disputed  point  whether  the  dentinal  fil>n*s  penetnite  a  cer- 
tain distance  between  the  rods  of  the  enamel  or  no.  No  nutritive  canals  exist  in 
the  enamel. 

Chemical  Compo.sitiox. — According  to  Bibni,  enamel  consists  of  96.5  per  cent, 
of  earthy  matter  and  3.5  per  cent.  t*f  animal  matter.  The  earthy  matter  consists  of 
phosphate  of  lime,  with  traces  of  fluoride  of  calcium,  carbonate  of  lirue,  phosphate 
of  .magnesia,  and  other  salts. 

The  cortical  substance,  or  cement  (<*rusfa  yWr^Hrt),  is  dis]x»sed  as  a  thin  layer 
on  the  roots  of  the  teeth  from  the  termination  of  the  enamel  as  far  as  the  apex  of 
the  fang,  where  it  is  usually  very  thick.  In  structure  and  chemical  composition  it 
resembles  bone.  It  contains,  sparingly,  the  lacunie  and  canaliculi  which  characterize 
true  bone ;  the  lacuna?  placed  near  the  surface  have  the  canaliculi  nidiating  from  the 
side  of  the  lacuna;  towai*d  the  periodontjil  membrane,  and  those  more  <leeply  placed 
join  with  the  adjacent  dental  lubuli.  In  the  thicker  portions  of  the  crusta  petrosa 
the  lamcllse  and  Haversian  canals  peculiar  to  bone  are  also  found.    As  age  advances 
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tbe  cement  increases  in  thickneits,  ami  gives  rise  to  those  bony  growths,  or  ex( 
80  common  in  the  teeth  of  the  aged ;  the  pulp-cavity  becomes  also  pnrtiallv  filled  up 
by  a  hard  substance  intermediate  in  stnictiire  between  dentine  nnd  bone  {oaUo-den- 
thii'^  <.)wen  ;  tn'condan/  JvHti/w.  Tomes).  Jt  appears  to  be  formed  by  a  slow  conver- 
siou  of  the  dental  pulp,  which  shrinks,  or  even  disappears. 


Development  of  the  Teeth. 

In  describing  the  development  of  the  teeth  we  liave  first  to  consider  the  mode 
of  formation  of  the  temporary  or  milk  teeth,  and  then  that  of  the  permanent  series. 

Development  of  the  Temporary  Teeth. — The  development  of  thene  teeth  in 
the  tVctus  begins  iit  a  very  early  jteriod.  About  the  seventh  week  the  margin  of 
the  jaw  present?*  n  slight  longitudinal  depression  or  groove  with  rounded  borders. 
This  is  tenned  the  primitive  dental  t/roove  of  Goodnir,  anti  is  caused  by  an  involu- 
tion of  the  epithelium  of  the  ond  cavity  into  the  subjacent  connective  tissue.  The 
projecting  bordei's  of  the  groove  are  called  the  dental  ridfjes.  The  groove  consista, 
therefore,  superficially,  of  a  collection  of  epithelial  cells,  beneath  which  is  a  gelat- 
inous connective  tissue,  which  is  taken  to  represent  the  coriuni  and  connective  tissue 
of  the  mucous  membrane,  and  deeper  than  this  is  the  assifying  substance  of  the  jaw. 
The  essential  structure:*  of  the  teeth  are  derived  from  these  two  elements — the 
enamel  from  the  epithelium  which  covers  the  surface  of  the  dental  groove,  the 
dentine  and  crusta  jietrosa  from  the  deeper  structures. 

First,  as  to  the  enamel.  The  primitive  dental  groove  increajses  in  size  and 
becomes  filled  up  and  covered  in  by  the  epithelium,  which  become^s  greatly  increased 
in  i|UHntity,  so  that  iliegroftve  is  only  indicated  by  a  nliallow  superficial  furrow.  As 
the  dental  ridges — that  is  to  say,  the  sides  of  tne  groove — rise  up,  the  epithelial 
mass,  which  is  named  the  cnaniel-germ^  seems  to  pass  deeper  and  deeper  into  the 
substance  of  the  jaw,  and  at  lasts  meets  with  the  papilla,  presently  to  be  described. 
The  lower  part  of  this  mass  of  epitlielial  cells — that  is,  the  part  farthest  from  the 
margin  of  the  jaw — spreads  out  in  all  directions,  and  the  epithelial  cells  here 
increase  in  number.  The  mass  thus  a^isumes  a  Hask  shape,  which  is  connected  by 
a  oaiTow  neck,  formed  by  the  dental  ridges,  with  the  epithelial  lining  of  the  mouth. 
It  may  now  be  compared  to  a  tubular  gland,  consisting  of  a  dilated  extremity  filled 
with  epithelium  and  opening  by  a  narrow  duct,  also  filled  with  epithelium,  on  the 
margin  of  the  jaw.  This  narrow,  constricted  portion  is  called  the  neeh  of  the  enatnei- 
onfttti^  ;iud  is  of  im|M)rtunce  as  being  the  jmrt  from  which  the  enamel-organ  of  the 
future  permanent  tooth  is  derive<l.  The  lower  e.xpanded  portion  of  the  mass  of 
epitlielial  cells,  the  hotly  of  the  Ihusk,  now  inclines  outward,  so  as  to  form  an  angle 
with  the  neck  or  more  superficial  part. 

In  the  soft  connective  tissue  beneath  this  mass  of  epithelial  cells  a  small  papilla 
arises  by  an  incroaseil  development  and  growth  of  the  corpuscles  of  the  part.  The 
first  appearance  of  this  is  the  formation,  just  below  tiie  enamel-germ,  of  a  dark  semi- 
lunar area,  wliich  appears  to  embrace  the  bottom  of  tbe  dental  groove.  From  the 
centre  of  the  concavity  of  this  a  ridge — subsequently  differentiatetl  into  papillte — 
corresponding  to  the  different  teeth  springs  up.  It  grows  upward,  becomes  vas(.'u1ar« 
and  comes  in  contact  with  the  epithelial  cells  of  the  enamel-germ,  and  is  received 
into  a  dimple  on  its  under  surface.  By  its  continued  growth  it  pushes  its  way  up 
inro  the  enamel-germ,  which  becomes  folded  over  it  like  a  \\mA  or  cap.  We  have, 
then,  at  this  stage,  a  vascular  {ta[iilla  which  has  already  begun  to  assume  somewhat 
the  sha[ie  of  the  crown  of  the  future  tooih.  surmounted  hy  a  sort  of  dome  or  cap  of 
epithelial  cells,  which  were  originally  the  cells  contained  in  the  lower  or  expanded 
pjirt  of  the  Hask-shaped  primitive  dental  groove  (Fig.  559).  These  cells  now  undergo 
a  differentiation  into  three  classes  or  varieties.  Those  which  are  in  contact  with 
the  papilla,  and  which  are  continuous  through  the  neck  of  the  enamel-germ  with 
the  deepest  hiyer  of  cells  of  the  oral  epithelium,  become  elongjite<l.  and  form  a  layer 
of  well-marked  and  regular  columnar  epithelium  coating  the  papilla.  These  ire 
named  the  internal  enamel  epithelium.     The  outer  layer  of  cells  of  the  enamel- 
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ferm,  which  are  in  contact  with  the  inner  surface  of  the  dentinal  sac,  presently  to 
e  described,  are  much  shorter,  cubical  in  form,  and  are  named  the  external  rmimel 
epithelium.  All  the  inteniiediate  round  cells  of  the  cnamel-genn  between  these  two 
layers  undergo  a  peculiar  cban<i;e.  They  become  stellate  in  shape,  and  iheir  pro- 
cesses unite  to  form  a  network   whicli  resembles  gelatinous  coiiuective  lihsue. 

While  these  changes  have  been  going  on  the  two  bonis  of  the  semilunar  muss, 
before  spoken  of  as  embnifiug  the  entimel-gorm,  and  from  which  the  jmpilla  was 
derived,  extend  upwanl,  surrounding  the  rudimentary  tooth  and  becoming  converted 
into  a  vascular  membrane,  constituting  a  sac — the  dentinal  $ae — which  encloses  the 
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tooth.  As  they  grow  upward  the  two  horns  approach  each  otber,  and.  penetrating 
the  dental  ridges  or  lips  of  the  primitive  groove,  they  cause  the  neck  of  the  enamel- 
organ  to  atrophy  and  disappear,  so  that  all  communication  between  the  enamel-germ 
and  the  superficial  epithelium  is  cut  off. 

We  have  now  a  vascular  papilla  surmounted  by  an  inverted  cap  or  cafisule  of 
epithelial  cells,  the  whole  being  surrounded  by  a  membranous  sac.  The  cap  (»r  cap- 
sule consists  of  an  internal  layer  of  cells — the  internal  enamel  epithelium — in  con- 
tact with  the  i>apilla ;  of  an  external  layer  of  cells — the  external  enamel  epithelium — 
lining  the  interior  of  the  dentinal  capsule;  and  of  an  intennediate  mass  of  stellate 
cells  with  anastomosing  processes  (Fig.  5*)<>).  The  enamel  is  formed  exclusively  from 
the  internal  enamel  epithelium,  the  columnar  cells  of  which  undergo  direct  calcifica- 
tion and  become  elongated  into  the  hexagonal  rods  of  the  enamel.  The  intermetiiate 
cells  atrophy  and  disappear,  so  that  the  calcified  internal  enamel  epithelium  and 
the  external  enamel  epithelium  come  into  dose  »pjK)sition.  and  the  cells  of  this  lat- 
ter layer  form  a  distinct  membnine,  narnetl  the  rutimla  {hntis  or  N(iRmifih'»  mem- 
brane^ which  long  remains  perceptible,  an<l  after  the  tooth  has  emerged  from  the 
gums  forma  a  horny  layer  which  may  be  separated  from  the  calcified  mass  below  by 
the  action  of  strong  acids.  It  is  marked  by  the  hexagonal  impressions  of  the 
enamel-prisms,  and  when  stained  by  nitrate  of  silver  shows  the  characteristic 
^L  appearance  of  epithelium.     It  soon,  however,  wears  away  fi-om  the  surface  of  the 

W  Formation  of  the  Dentine* — While  these  changes  are  taking  place  in  the  epithe- 
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lium  to  form  the  enamel,  contemjwraneous  changes  are  occurring  in  the  hlastema  or 
cririuin  which  result  in  the  i'oriualioii  of  the  dentine  and  eeuient.  Ah  before  staled, 
the  Hrst  germ  of  the  dentine  consists  in  the  foi*mation  of  a  dark  semilunar  urea 
around  the  bottom  of  the  denial  groove.  From  the  middle  of  this  a  projection 
springs  up,  at  first  iu  the  form  of  a  ridge,  which  extends  nlong  the  whole  length 
of  the  jaw.  The  ridge  becomes  subsequently  divided  inttj  pupilhc.  corresponding 
in  number  to  the  teeth,  by  the  atrophy  of  the  intervening  part**.  The  papilla?  grow- 
upward  into  the  enamel-organ,  and  become  coated  by  it  and  enclosed  in  a  vascular 
connective  tissue,  the  dentinal  sac,  in  the  manner  above  described.  They  then  con- 
stitute the  formative  pulp  from  wliich  the  dentine  and  permanent  pulp  are  derived. 
Each  papilla  consists  of  rounded  c(dls  and  is  very  viuscidar,  and  w^on  begins  to 
assume  the  shape  of  the  tooth  which  is  to  be  developed  from  it.  The  next  step  is 
the  formation  of  the  odontoblasts,  which  have  a  relation  to  the  development  of  the 
teeth  similar  to  that  of  the  ostenblasts  in  the  formation  of  bone.  They  are  formed 
first  from  the  cells  of  the  periphery  of  the  pnpilla,  which  become  enlarged  and  of 
an  elongate<l  form  and  provided  with  numerous  processes.  These  processes  as  thev 
grow  become  calcified  externally,  the  calcified  portion  forming  the  walls  of  the  den- 
tinal tubules,  and  the  uncalcified  axial  portion  the  dentinal  fibres  (Tomes's  fibres) 
which  are  contained  within  the  tubules.  In  Addition  to  this  the  lateral  processes 
from  the  odontobla^sts  form  the  branches  of  ana^stomosis  whereby  the  dentinal  canals 
communicate.  In  this  way  the  peripheral  layer  of  the  papilla  becomes  coated  with 
a  solid  shell  of  dentine,  on  the  inner  surface  of  which  a  second  layer  of  odontoblast 
is  arranged,  and  in  its  turn  calcifies;  and  thus  the  process  goes  on  through  the  entire 
thickness  of  the  dentine,  the  processes  of  one  odontoblast  being  directly  continuous 
with  those  in  su(;cecding  layers,  sothat  each  dental  fibre  must  be  regarded  as  fitrmed 
by  several  continuous  odontolihisls.  The  central  part  of  the  j)apilla  does  not  undergo 
calcification;  ita  cells  proliferate,  nerve-fibres  are  developeil  in  it,  and  it  remains' 
pei-sisient  as  the  pulp  of  the  tooth.  The  cement  is  forme<l  fi-ora  the  wall  of  the 
dentinal  .sac,  which  is  developed  from  the  two  horns  of  the  semilunar  mass  at  the 
bottom  of  the  dental  groove  from  which  the  papilla  origiimlly  spnmg.  So  that  tlie 
dentine  and  cement  may  be  said  to  originate  from  analogous  structures.  In  this 
membranous  sac  ossification  goes  on  in  a  manner  identical  with  the  intnuncmbra- 
nous  ossification  of  bone,  and  the  cement  formed  is  merely  ordinary  bone,  contain- 
ing canaliculi  and  lacunae. 

The  germs  of  the  milk  teeth  make  their  appeiirancc  in  the  following  order:  At 
the  seventh  week  the  germ  of  the  first  molar  of  the  up|>er  jaw  apiK^ars ;  at  the 
eighth  week,  that  for  the  canine  tooth  is  developed;  the  two  incisor  papilla?  appear 
al>out  the  ninth  week  (the  central  prece<ling  the  lateral);  lastly,  the  second  molar 
jiapilla  is  seen  at  the  tenth  week  behind  the  anterior  molar.  The  t«H'th  of  the 
lower  jaw  appear  rather  later,  the  first  muhir  papilla  being  only  just  visible  at  the 
seventh  week,  and  the  second  molar  papilla  not  being  developed  before  the  elev- 
enth week. 

Development  of  the  Permanent  Teeth. — The  permanent  teeth,  as  regards 
their  develojiinent.  may  be  divided  into  two  sets:  (I)  those  which  replace  the  tempo- 
rary teeth,  and,  like  them,  are  ten  in  number:  these  are  the  guccensioimt  pcnnanent 
teeth;  and  {'2)  those  which  have  no  temporary  predecessors,  but  are  superadded  at 
the  back  of  the  dental  series.  These  are  three  in  number  on  either  side  in  either 
jaw,  and  are  termed  the  supeniihied  permttitent  teeth.  They  are  the  three  molars 
of  the  permanent  set,  the  molars  of  the  temj>orary  set  being  replaced  by  the  pre- 
molars or  bicuspids  of  the  permanent  set.  The  development  of  the  succes^ional 
j»ernmnent  teeth — the  ten  anterior  ones  in  eitner  jaw — will  he  first  considered.  In 
the  neck  of  the  enamel-organ  of  the  tenijwrary  tooth,  prior  to  the  meeting  of  the 
two  dental  ridges  and  the  obliteration  of  this  portion  of  the  primitive  dental  groove, 
an  indentation  of  the  epithelium  lakes  place  in  the  layer  of  cells  fonning  the  poste- 
rior wall  of  tlie  neck  of  the  sac.  This  forms  a  groove  or  indentation  similar  to  the 
groove  in  the  oral  epithelium  of  the  margin  of  the  jaw  which  farmed  the  primitive 
dental  groove,  and  from  its  resemblance  is  termed  by  Goodsir  the  uecondor^  <imtai 
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groove.  These  grooves  or  depressions  are  ten  iu  namberiii  eacL  jaw,  and  ure  tormed 
successively  from  before  backward.  They  become  filled  with  epithelial  cells,  uud 
recede  into  the  substance  of  the  gum  behind  the  germs  of  the  tvmjwmvy  ifcth. 
They  constitute  the  enamel-genus  of  the  peniianeni  teetli.  As  they  recede  they 
becoine  fliisk-shaped  from  an  expansion  of  their  distal  extremity,  and  finally  moot  a 
papilla  which  has  been  formed  in  the  corium.  just  in  the  same  manner  as  was  the 
ctt^o  in  the  temporary  teeth.  The  apex  of  the  papilla  indentates  the  enamel-perm, 
which  encloses  it.  and.  fonning  a  cap  for  it,  undergoes  analogous  changes  to  those 
described  in  the  development  of  the  milk  teeth,  and  becomes  converted  into  the 
ennmeh  whilst  the  pajiilla  forms  the  dentine  of  the  permanent  tcKith.  In  its  devel- 
opment it  becomes  enclosed  in  a  deutal  sac  which  adheres  to  the  back  itf  the  sac  of 
the  tempomry  tooth.  The  sac  of  each  j)ermanent  tooth  remains  coiniectetl  with  the 
fibrous  tissue  of  the  gum  by  a  slender  band  or  guhernactduin^  which  passes  to  the 
margin  of  the  jaw  behind  the  corresponding  milk  tooth. 

The  superadded  permanent  teeth — three  on  each  side  in  each  jaw — arise  from 
successive  extensions  backward  of  the  back  part  of  the  enamel-^rerm  of  the  imme- 
diately preceding  tooth.  During  the  fourth  month  tliat  portion  <»f  the  enamel-germ 
if  the  last  temporary  molar  tooth  which  lies  behind  the  louth,  and  which  has 
remained  unobliterate<l.  is  prolonged  backward  and  forms  the  enamel-genn  of  the 
first  permanent  molar  into  which  a  papilla  projects.  From  this  tooth  in  a  similar 
manner,  about  the  seventh  month  after  birth,  the  second  molar  is  formed;  and 
about  the  third  year  the  third  molar  is  formed  by  an  extension  backward  of  the 
enamel-germ  of  the  second  molar. 

Eruption. — When  the  calcification  of  the  different  tissues  of  the  tooth  is  suf- 
ficiently advanced  to  enable  it  to  bear  the  pressure  to  which  it  will  be  afterward 
subjected,  its  enij^tidii  takes  place,  the  tooth  making  its  way  through  the  gum. 
The  gum  is  absorbed  by  the  pressure  of  the  crown  of  the  tooth  against  it,  which  is 
itself  pressed  up  by  the  increasing  size  of  the  fang.  At  the  same  time  the  septa 
between  the  dental  sacs,  at  first  fibrous  in  structure,  ofisity  and  constitute  the  alve- 
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oli ;  these  firmly  embrace  the  necks  of  the  teeth  and  afford  them  a  8olid  ba^is  of 
support. 

The  eruption  of  the  temporary  teeth  commences  at  the  seventh  month,  and  is 
complete  about  the  end  of  the  second  year»  those  of  the  lower  jaw  preceding  the 
upper. 
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The  periods  for  the  eruption  of  the  temporary  set  are— 

7th  month,  central  incisors.  14th  to  20th  month,  canine. 

Tth  to  10th  month,  lateral  incisors.        18th  to  36th  month,  posterior  molani! 

l*2th  to  14th  month,  anterior  molai*s. 

Calcification  of  the  permanent  teeth  commences  a  little  hefore  hirtb,  and  proceeds 
in  the  foUowin^  order  in  the  upper  jaw,  in  tlic  lower  jiiw  a  Half  earlier:  First  molar, 
fifth  or  sixtli  laonrh  ;  thecentnd  incisor  a  little  later;  hi  tend  incisors  and  canine  about 
the  eighth  or  ninth  month  ;  the  hicuspitls  at  the  second  year;  second  molar  fifth  or 
sixth  vear ;  wisdom  tooth  ahoiit  the  twelfth  year. 

Previous  to  the  permanent  teeth  j>euetrating  the  gum  the  bony  partitions  ■which 
separate  their  sacs  from  the  deciduous  teeth  are  ab8orbe<l,  the  fan^8  of  the  tempo- 
rary teeth  disappear  by  absorption  through  the  agency  of  particular  muliinuckiiied 
cells  called  odovfodoMs  which  are  developed  at  the  time  in  the  neighborhood  of  the 
fang,  and  the  permanent  teeth  become  placed  under  the  loose  crowns  of  the  decid- 
uous teeth  ;  the  latter  finally  become  detached,  and  the  permanent  teeth  take  their 
place  in  the  mouth. 

The  eruption  of  the  permanent  teeth  takes  place  at  the  following  periods,  the 
teeth  of  the  lower  jaw  preceding  those  of  the  upper  by  a  short  interval: 

6J  years,  first  molars.  10th  year,  second  bicuspid. 

Tth  year,  two  middle  incisors.  11th  to  12th  year,  canine. 

8th  year,  two  lateral  incisors.  12th  to  13th  year,  second  molars. 

9th  year,  first  bicuspid.  17th  to  21st  year,  wisdom  teeth. 

[As  they  are  very  liable  to  decay  unless  they  receive  proper  attention  and  care, 
it  is  important  that  the  student  shoultl  notice  that  the  first  permanent  molars  (s^en- 
erally  called  the  "sixth-year  molars  ")  make  their  eruption  b^'ore  the  inci^wrs.j 


THE    PALATE. 

The  Palate  [Fig.  552,  p.  840]  forms  the  roof  of  the  mouth :  it  consists  of  two- 
portions,  the  hard  |>alate  in  front,  the  soft  palate  behind.  [The  line  of  junction  of 
tLc  two  can  be  easily  felt,  and  also  is  marlceil  to  tlie  eye  by  a  different  color.  The 
8oftj)alate  makes  nearly  half  of  the  roof  of  the  mouth.] 

The  hard  palate  is  bounded  in  front  and  at  the  sides  by  the  alveolar  arches 
and  gums;  behind,  it  is  continuous  with  the  soft  palate.  It  is  covere<l  by  a  dense 
struciure  formed  by  the  pcriostenm  and  mucous  membrane  of  the  mouth,  which  arv 
intimately  adherent  together.  Along  the  middle  line  is  a  linear  ridge  or  rajdx^. 
which  terminates  anteriorly  in  a  sniall  ])apilla  corresponding  with  the  inferior  oj>en- 
ing  of  the  anterior  palatine  fossa.  This  papilla  receives  filaments  from  the  naso- 
palatine and  anterior  palatine  nerves.  On  either  side  and  in  front  of  the  rnph^ 
the  mucous  membrane  is  thick,  pale  in  color,  and  corrugated  ;  behind,  it  is  ihin, 
snuHtth,  and  of  a  deeper  color:  it  is  covered  with  squamous  epithelium,  and  fur- 
nishe<l  with  numerous  glands  (palatal  glands)  which  lie  between  the  mucous  inem- 
bi*ane  ami  the  surface  of  the  bone. 

The  soft  palate  (vcfum  pendnlnm  valati)  is  a  movable  fold  suspended  from  the 
posterior  border  of  the  hard  palate  anu  forming  an  incomplete  septum  between  the 
mouth  and  pharynx.  It  consists  of  a  fold  of  mucous  membrane  enclosing  musruhir 
fibres,  an  ajwneurosis,  vessels,  nerves.  a*lcnoid  tissue,  and  mucous  glands.  When 
occupying  its  U!»ual  position  (».  e.  relaxed  and  pendent),  its  anterior  surface  is  con- 
cave, continuous  with  the  roof  of  tin*  moulli.  iind  marked  bv  :i  median  ridge  or 
raph^,  which  indicates  its  original  separation  into  two  lateral  luilves.  Ils  posterior 
Borfaue  is  convex,  and  continuous  with  the  mucous  membrane  covering  the  floor  of 
the  posterior  nares.  Its  upper  border  is  attached  to  the  ponterior  margin  of  the 
hard  palate,  and  its  sides  are  blended  with  the  pharvnx.     Its  lower  bonier  is  free. 

Hanging  from  the  middle  of  its  lower  border  is  a  Hmall  conical-shaped  pendulous. 
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procesa,  the  uvutn^  and  archin);  outward  and  downward  fr*>m  the  base  of  the  uvula 
on  each  side  are  two  curved  FuKIh  of  nmcoiia  membnioe  conUiining  muscular  fibres, 
called  the  arrhett  or  pillarH  of  tht'  HoJ't  palati\ 

The  anttrriur  pillars  nin  downward,  outward,  and  f()n*ard  to  the'sides  of  the  hose 
of  the  tongue,  and  are  formed  by  the  projection  of  the  Palato-glossi  muscles,  covered 
by  mucous  membrane. 

The  posiU'rwr  pillartt  are  nearer  to  each  other  and  larger  than  the  anterior;  they 
nin  downward,  outward,  and  backward  to  the  sides  of  the  pharynx,  and  are  formed 
by  the  projection  of  the  Palau>-pharyngei  muscles,  covere<l  by  mucous  mcmbnmc. 
The  anterior  and  j^sterior  pillars  are  separated  below  by  a  triangular  interval  in 
which   the  tonsil   is  lodged. 

The  space  left:  between  the  arche**  of  the  palate  on  the  two  sides  18  called  the 
isthmim  of  the  fnwett.  It  is  bounded  al>ove  by  the  free  margin  of  the  palate, 
below  by  the  tongue,  and  on  each  side  by  the  pillars  of  the  soft  palate  and  the 
tonsil. 

The  mui'ous  membrane  of  the  soft  palate  is  thin,  and  covered  with  squamous  epi- 
thelium on  both  surfaces,  excepting  near  the  orifice  of  the  Eustachian  tube,  where  it 
i^*  coluiuiiiir  and  ciliated.*  Beneath  the  mucous  membrane,  on  the  oral  surface  of  the 
soft  ])alate,  is  a  considerable  anifmnt  of  adenoid  tissue.  The  palatine  glands  form  a 
continuous  layer  on  its  posterior  sulfate  and  around  the  uvula. 

Tlie  aponeurosis  of  the  soft  palate  is  a  thin  but  firm  fibrous  layer  attached  above 
to  the  hard  palate  and  becoming  thinner  toward  the  free  margin  of  the  velum.  It  is 
blended  with  the  aponeurotic  tendon  of  the  Tensor  palati  muscle. 

The  mimrlt'H  of  the  soft  palate  are  five  on  each  side — the  Levator  palati,  Tensor 
palati,  Palato-glossus,  Palato-pharyngeus,  and  Azvgos  uvulic  [or  Levator  urnhe]  (see 
p.  3i^4).  The  following  is  the  relative  position  of  these  structures  in  a  dissection  of  the 
soft  palate  frftni  the  jtnsterior  or  nasal  to  the  anterior  or  oral  surface:  Immediately 
beneath  the  nasal  mucous  membrane  is  a  thin  stratum  of  muscular  fibres,  the  poste- 
rior fasciculus  of  the  Palato-pharyngeus  muscle  joining  with  its  fellow  of  the  oppo- 
site side  in  the  middle  lino.  Beneath  this  is  the  Azygos  uvuhi:,  consisting  of  two 
rounded  fleshy  fasciculi  placed  side  by  side  in  the  median  line  of  the  soft  palate. 
Next  comes  the  aponeurosis  of  the  Levator  palati  joining  with  the  muscle  of  the 
opposite  side  in  the  middle  line.  Fourthly,  the  anterior  fjisciculus  of  the  Palato- 
pharyngeus,  thicker  than  the  posterior  and  separating  the  Levator  palati  from  the 
next  muscle,  the  Tensor  palati.  This  muscle  tenninates  in  a  tendon  which,  after 
winding  round  the  hamular  process,  expands  into  a  broad  aponeurosis  in  the  soft 
palate  anterior  to  the  other  muscles  which  have  been  enumerated.  Finally,  we 
Lave  »  thill  uiiiseular  stratinn,  the  Palato-glossus  muscle,  placed  in  front  of  the  apo- 
neurosis of  the  Tensor  palati,  and  separated  from  the  oral  mucous  membrane  by 
adenoid  tissue. 

The  Tonsils  (amygdahr)  are  two  glandular  organs  situated  one  on  each  side  of 
the  fauces,  between  the  anterior  and  posterior  pillars  of  the  soft  palate.  '  They  are 
of  a  rounded  form,  and  vary  considerably  in  size  in  different  individuals.  Exter- 
nally the  tonsil  is  in  relation  with  the  inner  surface  of  the  Su|>erior  constrictor, 
which  separates  it  from  the  internal  carotid  and  ascending  pharyngeal  arteries.  It 
corresponds  to  the  angle  of  the  lower  jaw.  Its  inner  surface  presents  from  twelve 
to  fifteen  orifices  leading  into  small  recesses,  from  which  numerous  follicles  branch 
out  into  the  suhst,ince  of  the  gland.  These  follicles  are  lined  by  a  continuation  of 
the  mucous  mendtrane  of  the  pharynx,  covered  with  epithelium;  around  each  folli- 
cle is  a  layer  of  closed  capsules  imbedded  in  the  subnincous  tissue.  These  capsules 
are  analogous  to  those  of  Peyer's  glands,  consisting  of  adenoid  tissue.  No  openings 
I  from  the  capsules  into  the  follicles  can  be  recognized.  They  contain  a  thick  grayish 
L        secretion. 

I  The  arteries  supplying  the  tonsil  are  the  dorsalis  linguae  from  the  lingual,  the 

I        ascending  palatine  Hud  tonsillar  from  the  facial,  the  ascending  pharyngeal  from  the 

^^        'Ac 


'  AccnrHinR  io  Klein,  the  mucous  membrane  on  the  aflsal  surface  of  the  sofl  paUte  is  in  the  fcetua 
VOTered  throughout  by  coltimnar  ciliAi«(]  epttheltum. 
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external  carotid,  the  descending  palatine  branch  of -the  internal  maxillary,  and 

twig  from  the  snmll  meningeal. 

Tlie  veinn  tcruiiimttj  in  the  tonsillar  plexus,  on  the  outer  Bide  of  the  tonsil. 
The  nerves  are  derived  from  Meckel's  ganglion  and  from  the  glosso-pharyngeal. 


THE   SALIVABY  GLANDS  (Fig.  502). 

The  principal  sulivarv  glands  communicating  with  the  mouth  and  pouring  their 
secretion  into  its  cavity  are  the  parotid,  submaxillary,  and  sublingual. 

The  Parotid  Gland,  so  called  from  being  placed  near  the  ear  {nand,  near ;  owe* 


Flo.  o«S2. 


the  Sallrary  GlaDda. 

wrdc'the  ear),  the  largest  of  the  three  salivary  planfls,  varying  in  weight  from  half 
an  ounce  to  an  ounce.  It  lies  upon  the  side  of  the  face  immediately  hilow  and  in 
front  of  the  external  ear.  It  is  limited  ahove  by  the  zygoma;  below  by  the  angle 
of  the  jaw  and  by  a  line  tlniwn  between  il  and  the  mai*toid  pnwess:  anteriorly  il 
extends  to  a  variable  extent  over  the  M:i.sseler  muscle ;  posteriorly  it  is  boun<le<l  by 
the  external  meatus,  the  mastoid  pi-ocess,  and  the  Stemo-mastoid  and  Digastric  uius* 
cles,  slighly  overlapping  the  former. 

Its  anterior  surjure  is  grooved  to  embrace  the  posterior  margin  of  the  ramus  of 
the  lower  jaw,  and  advances  forward  beneath  the  ranmi»  between  the  two  Pterygoid 
muscles.  Its  outer  surface,  slightly  lubulated,  is  covered  by  the  integimient  and 
fascia,  and  has  one  or  two  lymphatic  glands  resting  on  it.  Its  inner  surface  extends 
deeply  into  the  neck  by  means  of  two  large  proces.«es,  one  of  which  dips  behind  the 
styloid  process  and  projects  beneath  the  maMoid  process  and  the  Stemo-mastoid  mus- 
cle; the  other  is  situated  in  front  of  the  styloid  process,  and  passes  into  the  back 
part  of  the  glenoid  fossa  behind  tlie  articulation  of  the  lower  jaw.  Inibed<led  in  its 
substance  is  the  external  can'lid  artery,  which  a.»*rends  behind  the  niinus  of  the  jaw  ; 
the  posterior  auricular  artery  emerges  from  the  glaml  behind,  the  temporal  artery 


above,  the  transverse  fucial  in  front,  and  the  internal  niaxillarj  viftda  through  it 
inwanl,  boliind  the  iit'rk  of  (hf  jaw.  Superficial  in  ihf  external  earotid  is  the  trunk 
forme<I  by  t*ie  union  of  the  temporal  and  internal  njuxillary  vein?;  a  hrnnch  con- 
necting tliis  trunk  with  the  interniil  jugular  aLsn  patt^e^  througli  the  gland.  It  is 
also  traversed,  from  before  backward,  bv  the  facial  nerve  and  its  branches,  which 
emerge  at  its  anterior  border ;  branches  of  the  great  auricular  nerve  pierce  the  gland 
to  join  the  facial,  and  the  auriculo-temjmral  branch  of  the  inferior  maxillary  nerve 
lies  above  tlie  up|xT  part  i»f  tbe  gland.  Tlie  internal  carotid  artery  and  internal 
jugular  vein  lie  dose  to  its  dce]>  surface. 

Tlu'  Duot  of  the  Parotid  QIand  (.SV*'n#on'*  [more  commonly,  hut  leas  correctly, 
called  '*  Steno's  "])  is  about  two  inches  and  a  half  in  length.  ItH  canal  is  about  the 
eixe  of  a  crow-quill.  It  opens  upon  the  inner  surface  of  the  cheek  by  a  small  orifice 
opposite  the  second  molar  tooth  of  the  upper  jaw  ;  and  from  this  orifice  it  may  be 
traced  obli((uely  for  a  short  dintance  beneath  the  mucous  membrane,  and  thence 
through  the  substance  of  the  Buccinator  muscle  and  across  the  Mai^seter  to  the 
anterior  border  of  the  gland,  in  the  substance  of  which  it  commences  by  numerous 
branches.  The  diret^tion  of  the  duct  corresponds  to  a  line  drawn  across  the  face 
about  a  finger's  breadth  below  the  zygoma,  from  the  lower  part  of  the  concha  to 
midway  between  the  free  margin  of  the  upper  lip  and  the  ala  of  the  nose.  While 
crossing  the  Ma^seter  it  receives  the  duct  of  n  small  detached  portion  of  the  gland, 
soria  parotuli*,  vih'ich  occa.sionalIy  exists  as  a  sepanite  lobe  just  beneath  the  zygo- 
matic arch.  The  parotid  duct  is  dense,  of  considerable  thickness;  it  consistj^  of  an 
external  or  fibroul  coat  of  considerable  density  containing  contractile  fibres,  and 
of  an  internal  or  mucous  coat  lineti  with  short  columnar  epithelium. 

Vesskls  and  Nkrve?. — The  arten'fs  supplying  the  parotid  gland  are  derived 
from  the  external  carotitl  and  from  the  branches  givei*  off  by  that  vessel  in  or  near 
its  substance.  The  mius  empty  them.selvcs  into  the  External  jugular  through  some 
of  its  tributaries.  The  Jymphatifs  terminate  in  tlic  superficial  and  deep  cervical 
glands,  passing  in  their  course  through  two  or  three  lymphatic  glands  placed  on  the 
surface  and  in  the  substance  of  the  pan>tid.  The  wfn'c*  arc  deriveil  from  the  caro- 
tid plexus  of  the  sympathetic,  the  facial,  and  the  superficial  temporal  branches  of 
the  auriculo-tem|K)ral  and  great  auricular  nerves. 

The  Submaxillary  Gland  is  situateil  below  tbe  jaw,  in  the  anterior  part  of  the 
subtuaxillary  triangk-  of  the  nock.  It  is  irregular  in  forni  and  weighs  alxjut  two 
drachms.  It  is  covered  by  the 
integument,  Platysma.  deep  cer- 
vical fascia,  and  the  body  of  the 
lower  jaw,  correspc^nding  to  a  de- 
pression on  the  inner  suHacc  of 
that  bone,  and  lies  upon  the  MyUt- 
hyoid,  Ilyo-glosstis.  anil  Stylo- 
glossus musoies.  a  portion  of  the 
gland  passing  beneath  the  poste- 
rior border  of  the  Mylo-hyoid. 
In  front  of  it  is  the  anterior  belly 
of  the  Digastric;  behind,  it  is 
separated  from  the  parotid  gland 
by  the  styltHmaxilhiry  li;.'anK'nt. 
and  from  the  sublingual  gland  in 
front  by  the  Mvlo-bvoid  muscle.  ^ 

iiie   facial  arter\    nes   nuheuued        iv,«.MaiiM"Vwiihr»n»iTM*(K('.iiiVer):  *r.crt.».«.tti.mc.f  wniui 

in    a  irroove    In    its   nosterior   and  i«ili%nr>  .Inct;  b.  •ii«lrcoia»conulnin|eN»Mvury  ctlls;  r.en*- 

^ .        -  "  cent  ftr  (JUinuxu. 

Upper  ourder. 

The  Duct  of  the  Submaxillary  Gland  (  Wharto^^'s)  is  about  two  inches  in 
length,  and  its  wuUs  are  mutli  thinner  thnn  those  of  the  parotid  duct.  It  opens  by 
a  narrow  orifice  on  the  sunmiit  of  a  small  papilla  at  the  side  of  the  fncnum  linguie. 
Traced  from  thence,  it  is  found  l(>  pass  between  the  sublingual  gbunl  and  the  Genio- 
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hvo-glo8su8  muscle,  then  backward  aud  outward  between  the  Mylo-hyf>id  and  the 
Ilyo-glossus  and  Genio-hvo-glossut*  muscles,  to  the  deep  portion  of  the  jrland.  where 
it  commences  by  numerous  branches.  On  the  tlyo-glossu.H  muscle  it  lic^  hetwe«?n 
the  gustatory  and  hypogla'vyil  nerves,  but  at  the  anterior  border  of  the  uiuscle  it 
crosses  beneath  the  gii:*t4itorY  nerve,  and  is  then  placed  above  it. 

Ve;:;.skls  axo  Nerves. — The  arteries  supplyini:  the  submaxillary  gland  are 
branches  of  the  facial  and  lingual.  Its  rn'ttat  {nWow  the  course  of  the  arteries. 
Tiie  ywrvfa  are  thrived  from  the  suhmaxillurv  gan^rlion.  through  which  it  receives 
filaments  from  the  churdii  tyinjmni  of  the  facial  and  gustatory  branch  of  the  infe- 
rior maxillary,  from  the  mylo-hyoid  branch  of  the  inferior  dental,  and  from  the 
sympathetic. 

The  Sublingrual  Gland  is  the  smallest  of  the  salivar}'  glands.  It  is  situated 
beneJifh  the  mucous  niemlirane  vA'  tlie  lluor  of  the  mouth,  at  the  side  of  tlur  fran 
num  linguio,  in  contact  with  the  inner  surface  of  the  l(»wcr  jaw.  clone  to  the  i»ym- 
physis.  It  JH  narrow,  flattened,  in  i^hape  somewhat  like  an  almond,  and  weighs. 
about  a  dna-luu.  It  is  in  relation  *//»ocf  with  the  mucous  memlirane;  below  with 
the  Mylo-hyoid  muscle ;  in  front  with  the  depression  on  the  side  of  the  symphysis 
of  the  lower  jaw  nnd  with  its  fellow  of  the  opposite  side:  behind  with  the  deep  pa-rt 
of  the  subuuixillary  gland;  and  intentaUif  with  tlie  Genio-hyo-glossus,  from  which 
it  i»  separated  by  the  lingual  nerve  and  Wharton's  duct.  Its  excretory  durt^  Oimii 
of  liirini),  from  eight  to  twenty  in  number,  open  sefKirately  into  the  month,  on  the 
elevated  crest  of  tlie  mucous  membrane  caused  by  the  projection  of  the  gland  on 
either  side  of  the  fricnum  linguic.  One  or  more  join  to  form  a  tube  which  opens 
into  the  Whartonian  duct ;   this  is  called  the  duct  of  Bartholrn. 

Vessels  am>  Nerves. — The  sublingual  glan<l  is  supplied  with  blood  fr»>tn  the 
sublingual  and  subjiuMital  arteries.     Its  nerves  are  derivinl  from  the  gustatory. 

Structure. — The  salivary  are  compound  racemose  ghmds.  consisting  of  numer- 
ous lobes  which  are  made  up  of  smaller  lobules  connected  together  by  dense  areolar 
tissue,  vessels.  Mid  ducts.  Each  lobule  consists  of  the  ramifications  of  a  single  duct« 
"branching  fre»]uently  in  a  tree-like  manner,"  the  Itranches  temiinating  in  dilated 
ends  or  alveoli  on  which  the  capillaries  are  distributed.  These  alveoli,  however,  a* 
Plluger  j)oinLs  out,  arc  not  necessarily  spherical,  though  somerimes  they  assume  that 
fonn  ;  sometiuH's  ihcy  are  perfectly  cylindrical,  and  very  often  they  are  iinituallv 
compressed.  The  alveoli  are  enclosed  by  a  basement  membrane  which  is  continuous 
with  (he  membrana  propria  of  the  duct.  It  presents  a  [K-culinr  reticulated  stniclnre, 
having  the  appearance  of  a  basket  with  open  meshes,  and  consisting  of  a  network  of 
branched  and  flattened  nucleated  cells. 

The  alveoli  of  the  salivary  glands  are  of  two  kinds,  which  difiV'r  both  in  the 
appearance  of  their  secreting  cells,  in  their  size,  iind  in  the  nature  of  their  secre- 
tion. The  one  variety  secretes  a  ropy  fluid  whidi  cooiaitis  mucin,  iirid  have  there- 
fore been  nanuMl  the  mucous,  whilst  the  other  secretes  a  thinner  and  more  watery 
Jluid  which  contains  serum-ulbumen,  and  have  been  nanuMl  xcrur/M  or  n/buminoiig^ 
The  sublingual  gland  may  be  regarded  as  an  example  of  the  fi»rnier  variety,  the 
parotiil  of  the  latter.  The  submaxillary  is  of  the  mixe<l  variety,  containing  Iwth 
mucous  and  serous  alveoli,  ihe  latter,  however.  pre|K»nilerating. 

Both  alveoli  are  lined  by  cells,  and  it  is  by  the  character  of  these  colls  that  the 
nature  of  the  gland  is  chiefly  to  he  determine<l.  In  aihlition.  however,  the  alveoli 
of  the  serous  glands  are  smaller  than  those  of  the  mucous  ones. 

The  cells  in  the  mucous  alveoli  are  spheroiilal  in  shape,  ghwwy,  trnnivparent, 
and  dimly  striated  in  a[>pear;ince.  The  nucleus  is  usually  situate*!  in  the  part  of 
the  cell  which  is  next  the  basement  membrane,  agiiinst  which  it  is  sf)mctimes  flat- 
tened. The  most  remarkable  peculiarity  presente*!  by  these  cells  is,  that  they  give 
off  an  extremely  fine  proces-s,  which  is  curved  in  a  direction  pandlcl  to  the  surface 
of  the  alvetjlus,  lies  in  contact  with  the  membrana  propria,  antl  ovcrhif»s  the  processes 
of  neighboring  cells.  The  cells  contain  a  ([uatitity  of  nmcin,  to  whii'h  their  clcttr, 
transparent  apjH'urance  is  due. 

Here  and  there  in  the  alveoli  are  seen  peculiar  half-moon-shaped  bodies  lying 
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between  the  cells  and  the  membrana  propria  of  the  alveolus.  They  are  termed  the 
iVeSf't-ntM  of  irmnuzzi  or  the  thmihinett  of  Heidenkain  (^Fig.  563),  and  are  rcg:irded 
by  I'lluger  as  due  to  post-mortem  change ;   but  by  most  other  later  observers  they 
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A,  direct  pitsMLKc  of  iitTve  Into  a  sHllvary  rell.  B.  hy  the  medium  of  n  tniiItIp«->Ur  gAti^llnn-ct'Il.  g. 

lUustratlog  Fflager's  Views  of  the  Tcnutnutloti  of  the  Nerves  In  the  Alveolar  Cells  {from  Strlcktr's  Handbook). 

are  believed  to  be  composed  of  polyhedral  granular  cells,  which  Ileidenliain  regarda 
as  younp  epithelial  cells  destined  to  supply  the  place  of  those  sidivaj*}'  cells  which 
have  iinderj;niie  disintegration.     This  view,  however,  is  not  accepted  by  Klein. 

Serous  Alveoli. — In  the  serous  alveoli  the  cells  almost  conipleK'ly  fill  the  cav- 
ity, so  that  there  is  hardly  any  lumen  percejtiible.  lusteiid  of  preseMtin<:  the  clear 
transparent  app»enriiiire  of  the  cells  of  the  mucous  alveoli,  they  present  a  granular 
appearance,  due  to  distinct  granules  of  an  albu- 
ininouM  nature  imbedde<l  in  a  closely-reticulated 
protoplasm.  The  ducts  which  originate  out  of 
the  alveoli  are  line*!  iit  their  commencement  by 
*»pithcliiim  wiiicli  differs  little  from  the  pavement 
type.  As  the  ducts  enlarge  the  epithelial  cells 
change  to  the  columnar  type,  anil  they  are  de- 
scribed by  Pfliiger  :is  attaclied  t«>  the  basement 
inemhrane  by  a  brush  of  fine  hair-like  processes, 
which  he  believes  to  be  continuous  with  the 
nerve-fibres.  Other  anatomists  regard  these 
cells  as  merely  striated  on  their  derp  surface. 
The  ducts  «lo  not  sprin^r  only  from  the  alveoli, 
for  herwe<»n  the  cells  of  the  itlveolus  itself  a  fine 
branching  network  is  found,  which  is  either  a 
Ivmphnid  tissue  continuo^is  with  the  sheath  of 
tbe  duct  or  a  system  of  briinching  tubes  by 
which  the  ducts  commence  betwt>en  the  sali- 
vary cells  (Fig,  ;')*i5),  as  the  biliary  ducts  are 
sjiid  to  commence  between  the  hepatic  cells.  The  ducts  have  also  diverticular  pas- 
sages lined  with  columnnr  epithelium;  and  it  seems  that  the  secretion  goes  on  in 
these  diverticula  and  in  the  wider  portions  of  the  ducts  where  the  columnar  epithe- 
lium exists,  as  well  as  in  the  alveoli.  The  lobules  of  the  salivary  glands  are  richly 
supplied  with  blood-vessels,  which  form  a  dense  network  in  the  interalveolar  spaces. 
Fine  plexuses  of  nerves  are  also  formed  in  the  interlobular  tissue.  Pfliiger  describeb 
the  nerves  as  being  dii*ectly  continuous  with  the  salivarj'  cells  of  the  alveolus,  the 
nerve  sometimes  passing  through  a  ganglion-cell  just  before  joining  the  alveolua 
(Fig.  ;)(>4,  A  and  b). 

In  the  submaxillary  and  sublingual  glands  the  lobes  are  larger  and  more  looselj 
united  than  in  the  parotid. 


An  Alveolus  nf(t  I  liunl. 

iiijfcU'J  from  jUIv 

tuogniliL-dt.    II..  -lark 

injeotlncfluiiJ  i- -hi.ui! :  ii,.  ii;w":iir  otrlU 
ati<l  uuelei  uro  only  faluUy  ludlcaieil :  Ujos« 
of  thv  vliict  t\tv  not  rf|irf>entf<l  m  all.  The 
fitiection  Ik  M'l-ii  lilUnju:  ibt>  {-i:tiLnL]  cnviiy 
nr  Uit-  aIvl'oIu-^,  uti']  piLsMiif;  fmni  this  in 
fine  cbHiiiu'lB  trepreM.iiU'il  by  Xi\ni:k  rtiicti- 
liiiin^  lines)  bctuecu  and  around  ttie  ceUi 
(aaer  Saviotll). 
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MucoxiB  Glands. — Besides  the  salivary  glands  proper,  numerous  other  glaii<ls 
are  fomul  in  ilie  mouth.  They  appear  to  secrete  mucus  only,  which  serves  to  keep 
tlio  mouth  moist  during  the  intervals  of  the  salivary  secretion,  and  wbicb  is  mixed 
yr'nh  tliat  secretion  in  swallowing.  Many  of  these  glands  are  found  at  the  posterior 
part  of  the  doi*sum  of  the  tongue,  behind  the  circumvallate  papilhe,  and  also  along 
jts  margins  as  far  forward  as  the  apex.*  Others  lie  around  and  in  the  tonsil  between 
its  crypts,  and  a  large  number  in  the  soft  palate.  These  glands  are  of  the  ordinary 
compound  racemose  type. 


THE   PHABYNX. 

The  Pharynx  is  that  part  of  the  alimentary  canal  which  is  placefl  behind  the 
no^e.  mouth,  and  larynx.  It  is  a  musculn-membranous  sac,  somewhat  conit*a!  in 
form,  with  the  base  upward  and  the  npex  downward,  extending  from  the  under  sur- 
face of  the  skull  Ui  the  cricoid  cartilage  in  frrmt  and  the  intervertebral  disk  between 
the  fifth  and  sixth  cervical  vertebrie  behind.  [Its  upper  and  lower  portions  are 
often  and  conveniently  named  the  naso-pharynx  and  the  oropharynx.] 

The  pharynx  is  about  four  inches  and  a  half  in  length,  and  broader  in  the  trans- 
verse than  in  the  antero-posterior  diameter.  Its  greatest  breadth  is  opposite  the 
cornua  of  the  hyoid  bone,  its  narrowest  point  at  its  termination  ia  the  oesophagus. 
It  is  limited  above  by  the  body  of  the  sphenoid  and  basilar  process  of  the  oi*cipita[ 
bone;  beloiv  it  is  continuous  with  the  oesophagus;  poatmorly  it  is  connecte<l  by 
loose  areolar  tissue  with  the  cervical  portion  of  the  vertebral  column  and  the  Longi 
colli  and  Recti  capitis  antici  muscles ;  anteriorly  it  is  incoiuplete.  and  is  attached 
in  .succession  to  the  internal  pterygoid  plate,  the  pterygo-maxillary  ligament,  the 
lower  jaw,  the  tongue,  hyoid  bone,  and  larynx  ;  laterally  it  is  connected  to  the 
styloid  processes  and  their  muscles,  and  is  in  contact  with  the  common  and  internal 
carotid  arteries,  the  internal  jugular  veins,  and  the  glosso-pharyngeal,  pneunioga*- 
tric.  hy[K>glo^l.sal,  and  sympathetic  nerves,  and  above  with  a  small  part  of  the  Inter- 
nal pterygoid  muscles. 

It  lias  seven  openings  communicating  with  it:  the  two  posterior  nares,  the  two 
Eustachian  tubes,  the  mouth,  larynx,  and  cesophagus. 

The  posterior  /tares  are  the  two  large  apertures  situated  at  the  upper  part  of  the 
anterior  wall  of  the  pharj^nx. 

The  two  EMutachian  tubes  open  one  at  each  side  of  the  upper  part  of  the  pharynx, 
at  the  back  part  of  the  inferior  meatus. 

Below  the  nasal  fossas  are  the  posterior  surface  of  the  soft  palate  and  uvula,  the 
large  ai)erture  of  the  motUh^  the  huse  of  the  tongue,  the  epiglottis,  and  the  oirdifonn 
Opening  of  the  larynx. 

The  a*»oph(t{feal  opening  ia  the  lower  contracted  portion  of  the  pharynx. 

Structure. — The  pharynx  is  composed  of  three  coats — mucous,  fibrous,  and 
muscular. 

The  fibrous  coat  is  situated  between  tlie  mucous  and  muscular  layers^  and  is 
called  the  pbarynfjeal  aponeurom.  It  is  thick  above,  where  the  muscular  Hbrus 
are  wanting,  and  is  firndy  connected  to  the  basilar  process  of  the  occipital  and 
petrous  j»ortion  of  the  temporal  bones.  As  it  descends  it  diminishes  in  thickncMi 
ami  ia  gradually  lost.  It  is  strengthened  posteri(»rly  by  a  strong  fihroim  baml. 
which  is  attached  above  to  the  pharyngeal  spine  on  the  under  surface  of  the  basilar 
portion  of  the  occipital  bone,  and  passes  downward,  forming  a  me<iian  rapb<$  which 
gives  attachment  to  the  Constrictor  muscles  of  tlie  pharvnx. 

The  murous  coat  is  continuous  with  that  lining  the  feustarhian  tubes,  the  tiarcf^. 
the  mouth,  and  the  larynx.     It  is  covered  by  columnar  ciliateil  epithelium  as  low 

*  It  has  been  recentlr  shown  by  Ebner  that  many  of  these  glaiida  npeii  into  the  trenches  aroand 

the  circitmrnllate  papillir,  and  thnl  their  Herrrtinn  in  more  watery  th.tn  that  rif  nrdinnry  mucou» 
glands,  lie  '^iipp'tt^cs  that  they  awJKt  in  the  niort?  nipi<l  distribution  of  the  subfitancc  to  be  Lurftxl  ov«r 
the  reuion  w  here  the  spec-ial  appaxalus  of  the  MMi^e  uf  tiittte  i>t  silimletl. 


THE    (ESOPHAGUS, 


857 


flown  a.«  on  a  level  with  the  floor  of  the  nnres ;  below  that  point  the  epithelium  is 
of  the  Sfiuamoas  varietv.  Beneath  the  mucous  membrane  are  foumi  rjicemose 
mucous  glands;  they  are  especially  numerous  at  the  upper  part  of  the  pharynx 
anmnd  the  orifices  of  the  Eustachian  tubes.  Throughout  the  pharynx  arc  also 
numerous  crypts  or  recesses,  the  walls  of  which  are  sun-ounded  by  lymphoid  tissue 
similar  to  what  is  found  in  the  tonsils.  Across  the  back  part  of  the  pharyngeal 
cavity,  between  the  two  Eustavhiun  tubes,  a  considerable  mass  of  this  tissue  exists, 
and  has  been  nametl  the  jjhnn/iif/etif  tonsil. 

The  muscular  root  has  been  already  described  (p.  392). 


THE   CESOPHAGUS. 

The  CEsophagrus  or  Gullet  is  a  inustular  canal»  nbout  nine  inches  in  length, 
extending  from  the  pharynx  xo  the  stomach.  It  commences  at  the  npjier  Inirder 
of  rlic  iricoid  cartilage,  opposite  the  intervertebral  disk  between  the  fifth  nnd  sixth 
cervical  vertebne,  descends  ahnig  the  front  of  the  spine  through  the  posterior  medi- 
astinum, passes  through  the  Diaphragm,  and,  entering  the  abdomen,  (emiinates  at 
the  cardiac  orifice  of  the  stomach  opjKvsite  the  ninth  dorsal  vertebra.  The  general 
direction  of  the  oesophagus  is  vertical,  but  it  presents  two  or  three  slight  curvatures 
in  its  course.  At  its  commencement  it  is  placed  in  the  median  line,  but  it  inclines 
to  the  left  side  as  far  as  the  root  of  the  neck,  gradually  [lasscs  to  the  middle  line 
again,  and  finally  again  deviates  to  the  left  as  it  passes  forward  to  the  oesophageal 
opening  of  the  Diaphragm.  The  oesophagus  also  presents  an  antero-poslerior 
flexure  corresponding  to  the  curvature  of  the  cervical  and  tlioracic  portions 
of  the  spine.  It  is  the  narrowest  part  of  the  alimentary  canal,  being  most  con- 
tracted at  its  commencement  and  at  the  |miut  where  it  passes  through  the 
Diaphragu). 

Relations. — In  the  neck  the  oesophagus  is  in  relation,  in  fronts  with  the  trachea, 
and  at  the  lower  part  of  the  neck,  where  it  projects  to  the  left  side,  with  the  thyroid 
gland  and  thoracic  duct;  bekijui  it  rests  upon  the  vertebral  column  and  Longua  colli 
muscle ;  on  each  aide  it  is  in  relation  with  the  comnKUi  carotid  artery  (especially  the 
left,  as  it  inclines  to  that  side)  and  part  of  the  lateral  lobes  of  the  thyroid  gland  ; 
the  recurrent  laryngeal  nerves  ascend  between  it  and  the  trachea. 

In  the  ihornr  it  is  at  first  situated  a  little  to  the  left  of  the  median  line;  it  then 
passes  behind  the  left  side  of  the  transverse  part  of  the  aortic  arcb.  and  dt^sccnds  in 
the  posterior  mediastinum,  along  the  right  side  of  the  aorta,  nearly  to  the  Dia- 
phragm, where  it  passes  in  front  and  a  little  to  the  left  of  the  iiriory  previous  to 
entering  the  abdomen.  It  is  in  relation  in  front  with  the  trachea,  tin.*  areli  of  the 
iM>rta,  left  carotid,  and  left  subclavian  arteries,  the  left  bronchus,  and  the  posterior 
surface  of  the  pericardium  :  behind  it  rests  upon  the  vertebral  column,  the  Longus 
colli,  and  the  intercostal  vessels,  nnd  below,  near  the  Diaphragm,  upon  the  front  of 
the  aorta;  laterally  it  is  covere<l  by  the  pleune :  the  vena  azygos  major  lies  on  the 
right  and  the  descending  aorta  on  the  left  side.  The  pneumogastric  nerves  descend 
in  clo.*te  contact  with  it,  the  right  nerve  passing  down  behind  and  the  left  nerve  in 
front  of  it. 

Surgical  Anatomy. — The  relations  of  the  rcfophagu:*  areof  oonsidcmhle  pmrticid  intoreAt 
ti»  tht'  HumiHin,  lis  ho  is  freiiuentl^j^  remiirt-d,  in  i*ii.*efi  of  btrirdire  of  tJiis  ttilK',  in  diliito  tho  canal 
hy  a  t>oiif;ie,  when  it  is  of  impctrtiinL'e  tliiit  the  ilir^'Ction  of  the  tci^ophu^UH  un*!  its  relations  to 
!tiirronn<Jin>!  \h\xXa  »houh1  hi*  roniemliori'il.  In  la^fs  (if  malignant  l^i•^^•u^^■  of  the  wsophapu?, 
wlior**  its  ti^iHiie.s  have  lywnnip  .«ofltf>ned  from  inliltration  of  xW  morhi«l  dopoftif,  tlu*  ^n-iiti'st  onrc 
is  rcqui8it4?  in  directinif  tho  bougie  throuirh  tho  rtrirtured  part,  as  a  faL*«  pim-tairo  may  fu.*ily  he 
made,  and  the  inHtniaiont  niny  pa^s  into  the  modioHtinuni  or  into  one  or  the  other  pleural  eavity, 
or  even  into  the  perirardiuai. 

The  *itud(»nt  should  also  remomlier  that  ci»ntraotion  of  the  OPJ^ophajrus  nnd  oonwrjuonf  symp- 
toms of  strirture  are  ncirn^ionally  prmluccd  hy  nn  aneurism  of  H»ine  part  (*f  the  aorta  precpimg: 
npon  this  tnhe.     Tn  such  a  eane  the  pnssnire  nf  a  hou;rie  could  only  hnsteu  (he  fatal   ispue. 

It  o«!caj^ionftllv  happens  that  n  foreign  \hm\\  tteronuvs  impacted  in  the  resophnirus  whioh  onn 
neither  bo  brought  upward  nor  moved  downward.     \V  hen  uU  ordinary  means  for  ltd  removal 


868 


ORGANS    OF   DIGESTION. 


have  i&iled^  excision  is  the  onl^  resource.  This,  of  course,  can  ontv  be  performod  when  it  U 
not  very  low  down.  If  the  foreign  hodv  it>  allowed  Ut  rvinuin,  uxt4^ii»iv«  intlammution  und  ulc*<er- 
atioi)  ol'  tho  w^(ii)liu;rU8  may  euKue.  In  one  case  the  forei^u  Ixjdy  ultiimit<'1,v  i>»'netratwi  the 
interverti'ltral  HulistHnce,  una  destroyod  life  by  iriflauituation  of  the  moinltranes  and  »ulwtanoe 
of  th«  I'ord. 

The  operation  of  ocsonha«otoiny  is  tliii?  pcrforimsl:  Thn  patient  }»einc  plnctni  upon  his  liook, 
with  the  litNid  und  nhoulmT^  fli^'Iitly  t'levat'.'*].  an  incitsion  ulnuit  four  im-hot*  in  h'ucth  ^hciuld  Ih? 
made  on  iho  loft  side  of  the  trachea,  from  the  tJiynVnl  rurtila^e  iinvvn\v;ird.  dividing  Oif  skin 
and  Philyj'tna.  The  e<l^es  uf  the  wound  beini:  senurat*^!,  the  Onuvhvoid  iiiii;<cle  should,  if 
DPcetisary.  be  divided,  und  the  fibren  of  the  Sterno-hyoid  and  Sterno-thyroid  nuisidos  drawn 
inwnni ;  the  iiheath  of  the  carotid  vt«w*eU.  beinjr  uxpoNeii,  AhouUl  bo  drawn  outward  and  retained 
in  that  notiition  hy  rotra*'tors :  the  cc»ji>hu;;rus  will  then  be  exposed,  and  sliouhl  l>e  divided  over 
the  foreiirn  body,  whi<di  t>hould  then  be  rtauoviMl,  Great  care  Ih  neceMtury  to  avoid  wounding 
the  thyroid  ve.H:>eU,  the  thyruid  gland,  and  the  laryngeal  nervea. 

Structure. — The  resophugus  Las  three  coatii — an  external  or  mnsculnr,  a  inidille 
or  areiilar,  ami  an  internal  or  raucous  coat. 

The  mmsruhfr  coat  is  cNimposeii  of  two  plane.*  of  fibres  of  considerable  thickness 
— an  external  lonjritudinal  and  an  internal  circular. 

The  lonffiUuUnnl  Jihrtn  are  arranfred  at  tlie  commencement  <»f  ihe  tube  in  three 
fasciculi :  one  in  front,  wliich  is  attachw.1  to  the  vertical  rid^e  on  the  posterior  sur- 
face of  the  crieuid  cartilage;  and  one  at  each  side,  which  are  continuous  with  the 
fibres  of  the  Inferior  constrictor:  as  they  descend  they  blend  together  and  fonu  a 
uniform  layer,  which  covers  the  outer  surface  of  the  tube. 

The  cimdar  Jihi't'it  are  continuous  above  with  the  Inferior  constrictor;  their 
direction  in  transverse  at  the  upper  and  lower  pai-ts  of  the  tube,  but  oblique  in  the 
central  part.* 

The  muscular  fibres  in  the  upper  part  of  the  t.es<ipha;^i»  are  of  a  red  color,  and 
consi.st  chieHy  of  the  striped  variety;  but  below  they  consist  entirely  of  the  invol- 
untary muscular  libre. 

The  areolar  rout  connects  loosely  the  mucous  and  muscular  coat'i. 

The  mucoua  coat  is  thick,  of  a  reildisli  color  above  and  pale  below.  It  is  dis- 
I>osed  in  longitudinal  foUls,  which  disappear  on  distension  of  the  tube.  Its  surface 
is  sluildcd  with  ininute  papillw,  and  it  is  covered  throughout  with  a  thick  layer  of 
stratifieil  pavement  epithelium.  Beneath  the  mucous  membrane,  between  it  Aud 
the  areolar  coal,  is  a  layer  of  longitudinally  an-anged  non-striped  niuscnlar  fibres. 
This  is  the  vmnruhiris  tnucoftfe.  [See  Fig.  .j7*i.  m.  p.  H7(>.]  At  the  coiniiifnee- 
nient  it  is  absent  or  only  represented  by  a  few  scattered  bundles;  lower  down  it 
forms  a  considerable  sti*atuin. 

The  tf:»oi*haift:a}  tjhvuh  are  numerous  small  compound  racemose  glands  scattered 
throught>ut  the  tube;  they  are  lodge*l  in  the  submucous  tissue,  and  open  upon  the 
surface  by  a  long  excretory  duct.  They  are  most  numerous  at  the  lower  port  of 
the  tube,  where  they  form  a  ring  round  the  cardiac  orifice. 


THE    ABDOMEN. 

The  Abdomen  is  the  largest  oavify  in  the  bodv.  It  is  of  an  oval  fomu 
€Xtreiuiiit.*s  of  the  oval  being  direi'ted  upward  and  d«»wnwnrd ;  the  upper  one  being 
formed  by  the  under  surface  of  the  Uiaphragm,  the  lower  by  the  uj)per  concave 
surface  of  the  Levator  ani.  In  onler  to  facilitate  description  it  is  artificially 
divided  into  two  f»arts — an  upper  and  larger  fiart,  the  ahihtmrv  prt.tnn\  and  :i  lowei 
und  smaller  part.  lhe/H'/r/».  Tlu^se  two  cavities  nre  not  separated  froin  earh  oilu*r, 
but  the  limit  between  them  is  marked  by  the  brim  of  the  true  ftelvis.  The  >tpaco 
is  wider  above  than  below,  and  measures  more  in  the  vertical  tiian  in  the  trauarerse 
diameter. 

Boundaries. — The  abdomen  proper  ji*  btumded  in  frovt  and  at  the  *;>/*•#  hv 

'  Accessory  slips  of  nuisonlar  fibres  are  doHrrilicd  by  Dr.  rnnninghBtn  n*.  pfiffiinir  Lciwo<>ti  Ui« 
iTsnphniftis  am!  the  pletira  wJien;  it  cHivem  ihe  llw.paoie  H«»rla  (nlmmt  nlHuvm.  or  the  nwn  of  ih«  l*ft 
brnnrhuH  disuiillyi.  nr  the  hm-k  nf  the  |ierinirtiiiim,  orwrner  of  the  fne«li»»ilinnni  imt»r-  nrvtr), 
Well  u  other  atill  more  rare  aceusaury  fibres  (JoMrao/^  Anat,  atut  Pht/n.^  vol.  x.  p.  3201. 
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tlie  lower  ribs,  the  abdominal  muscles,  and  the  venter  ilii ;  behind  by  the  vertebral 
coluiini  :uul  the  V^ons  and  Quadratus  lumborura  mu.sclcs;  above  bv  the  Diaphragm; 
bthtw  by  the  brim  of  tlie  jielvis.  The  muscles  forming  the  boundaries  of  the  cavity 
are  lined  m\)Oi\  their  inner  surface  by  a  layer  of  fascia,  dift'erently  arranged  accord- 
ing to  the  [Wirt  to  which  it  is  attju-hed. 

Tbe  nbd(»rnen  contains  the  ^ireater  part  of  the  alimentary  canal,  some  i>f  the 
accessor}'  <>r^;ins  to  digestion — viz.  the  liver,  pancreas,  and  sjileen — and  the  kid- 
neys and  suprarenal  capsules.  Most  of  these  structures,  as  well  as  the  wall  of  the 
cavity  in  which  they  are  eontaiuod,  are  covered  by  an  extensive  and  complicated 
serous  membrane,  the  peritoneum. 

The  ajtirtiartt  found  in  the  walls  of  the  abdomen  for  tbe  transtuission  of  ptruc- 
tares  to  or  from  it.  are  the  umbilicua,  for  the  transmission  (in  tbe  ftetus)  of  tlie 
umbilical  vessels;  the  raval  opentJHf  in  the  Diaphragm,  for  the  transniission  of  the 
inferior  vena  cava :  the  aortir  opcnirttj^  for  the  passage  of  the  aoita,  vena  azygos, 
and  thoracic  duet ;  and  the  (esophageal  opening,  for  the  oesophagus  and  pueumo- 

Fio.  566. 


The  Rpsiuns  of  Uie  Abdomen  aud  thult  Oualeuu  (edge  of  coeul  cflrtilAifM  in  doited  ouUlui*), 


gastric  nerves.  Bchrp.  there  are  two  apertures  on  each  side — one  for  the  passage 
of  the  femoral  vt»ssels,  nnd  the  other  for  the  transmission  of  the  spermatic  cord  m 
the  male  and  the  round  ligament  in  the  female. 

RkoioN-^. — For  convenience  of  description  of  the  viscera,  an  well  ns  of  reference 
to  the  morbid  condition  of  the  conlaine<i  parts,  the  abdomen  is  artifically  divided 
into  nine  regions.  Thus,  if  two  circidar  lines  are  drawn  round  the  body,  tbe  one 
parallel  with  the  cartilages  of  the  ninth  ribs  and  the  other  with  the  highest  point  of 
the  crests  of  the  ilia,  tbe  abdominal  cavity  is  divided  into  (hree  zones — an  upften  a 
middle,  and  a  lower.    If  two  parallel  lines  are  drawn  from  the  cartilage  of  tW  w^>:^ 
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rib  on  each  side  down  to  the  centre  of  Poupart's  ligaiuent,  each  of  these  zones  U 

subdivided  into  three  part;?,  a  middle  and  two  lateral. 

The  middle  region  of  the  upper  xone  is  caHtMl  the  tjiigastric  (ifff,  over ;  yaan^^ft^ 
the  stomach),  arufthe  two  lateral  regions,  the  riffht  and  left  ht^pockondriac  {1^6^ 
under;  invdftoi,  the  rartilii^es).  The  central  region  of  the  middle  zone  is  the  umbili- 
cal, and  the  two  lateral  regions  the  right  and  l»'ft  lumbar.  The  middle  region  of  the 
lower  zone  is  the  ht/pof/astrw  or  puhiv  regio/K  and  the  lateral  regions  are  the  rirjkt 
an<l  If/t  intjm'nal  or  iliac.  The  viscera  contained  in  these  different  regions  are  the 
following  (Fig.  ij^6): 


Ritjht  Ui/pnchnndriac. 

The  ri^ht  loVni  of  tho  liver 
ami  the  pLll-hla<Ider,  lu^ptitic* 
Ui'xuro  of  the  colon,  ami  part 
of  the  right  kidney. 


Riijht  Lumbar, 
AMendin^   oolon.   part  of 
tho    ri^lit    kidney,   and   Aome 
eunvulutiona  of  the  Hinall  in- 
testines. 


Right  Inguinal  (fliar). 
The  cajcuuif  appendix  (-^eci 
[iirvter,  epermatio  ressvlsj. 


Epiga»trie  Rfffinn. 

Tho  Miiddlo  and  pyloric  end 
of  the  Btomui'ti.  left  loU*  of  the 
liver,  and  lo*»uIu-s  Spiuelii^  the 
pancrea.s,  Uie  duodoniim,  part* 
of  the  kidneys  and  the  supra- 
renal I'apHiilei)  [atifta  and 
branches,  vena  cava,  senu- 
lunar  gan>;lia,  thoraeie  duct]. 

Umbilical  Region, 
The  transverse  colon,  part 
of  the  jjrt^at  onieiitiiin  and  me*- 
entory,  trunsvorso  part  of  the 
du(>'1enum,  and  f«omc  eonvohi- 
tionsof  tliejtjuntimand  ileum, 
part  of  liOth  kidncvH  [and  tho 
receptaculum  chyli]. 

ff^togtiJitric  Rrgion. 
Convolutions  of  ihe  s^mall 
intoptines,  tho  Itladder  in  chil- 
dren, and  in  adults  if  dis- 
tended, and  tho  utoru8  during 
pregnancy  [nfion  the  casrum. 
appendix  rermifornii.4,  and 
Bi^mnid  Bexurc  of  colon]. 


I^jy  ffyjiorhomiriar. 

The  »iplenic  end  of  the  stom 
ach,  the  spleen  and  extremity 
of  ttie  pancreas,   tho    splenio 
flexure  of  the  colon,  and  port 
of  the  led  kidney. 


Z^/l  Lumbar, 
Descendinj;  colon,   part  of 
the  omonlum,  part  of  the  left 
kidney,  and  some  eonvolutionfl 
of  tiie  fiaiatl  int(>Atia««. 


Left  Inguinal  (Iliac). 
Si<nnoid  flexure  of  the  colon 
[ureter,  Kpermuiic  veswlsj. 


THE    PERITONEUM. 

The  peritoiifinni  (Trsotreiueiu,  to  extend  nroiiml)  is  a  serous  membrane  fhelonginjj 
nrally,  jvh  htm  been  already  explained  (p.  S4),  ti)  the  lymphatic  svsteni],  and  par- 
tiallv  invests  all  the  viscera  contained  in  the  abdnminiil  jind  pelvic  cavities.  Id 
conscfjuence  of  the  number  and  different  shapes  of  these  vi.scem  the  relle<*tions  of 
the  peritoneum,  as  it  invests  them,  are  exceedingly  complex  an<l  ditficuU  to  under- 
stand. 

The  f»critoneum  partially  invests  all  the  viscera  contained  in  the  abdominal  and 
pelvic  cavities,  fonniny:  the  viscenil  layer  of  the  niembmne:  it  in  then  reflected  upon 
the  internal  surfju-e  of  the  fuihctes  of  those  cavities,  forming:  the  fwrietal  layer.  The 
fri'f  surfai-'o  of  the  peritoneum  is  smooth,  moist,  nnd  covered  by  a  layer  of  Hatlenetl 
endothelial  ceils;  its  (tttarhed  surface  is  rfMipli.  beinp  connected  to  the  viscera  and 
inner  surface  of  the  parietes  by  means  of  areolar  tissue  culled  the  nuhperitoitfal 
areolar  tijtaut'.  The  parietal  portioti  is  hMK'iely  connected  with  the  fjiHcia  linin;^  the 
abdomen  and  pelvis,  but  more  closely  to  the  under  surface  of  the  Dia]ibnij:m  and  in 
the  middle  line  of  the  abdomm. 

In  order  to  ;^ct  fii>t  a  general  idt»a  of  the  peritoneum  and  it5*  reflections,  the 
student  shouhl  bear  in  mind  that  all  the  abdominal  and  pelvic  viscera  are  plac^ 
external  to  it,  and  that  it  is  a  shut  sac  superimposc<l  upon  the  viw.'era.' 

'  Wc  may  di^recnrd.  for  the  present,  the  fact  that  the  peritoneum  in  the  feiaale  hi  not  aa 
lately  elooed  hc,  since  the  Fallopian  tubes  open  iutu  it  at  their  free  extrvnjiliei. 


THE    PERITONEUM. 


861 


Let  the  student  imagine  tlmt  all  the  viscera  are  in  their  proper  positions  in  the 
abdominal  cuvity,  but  uninvested  by  peritoneum.  Upon  the  top  of  them  is  placed 
a    large    closed  sae   or   bluilder,    the 

walla  of  which  are  of  extreme  thin-  '**' 

nesfi,  and  wherever  there  is  a  cleft 
between  two  viscem  a  process  of 
peritoneum  derived  from  the  part  of 
the  sac  in  coniuct  with  the  viscera  is 
tucked  in  between  them,  so  as  to 
cover  the  adjacent  surfaces  of  the 
two  viscera  and  separate  them  from 
each  other,  and  at  the  same  time,  by 
becoming  adherent  to  tiie  viscera, 
fonn  an  investment  for  them.  Thus 
in  Fig.  567  such  a  diverticulum  or 
process  may  be  seen  tucked  in  be- 
tween the  under  surface  of  the  liver 
and  the  upper  surface  of  the  stomach, 
and,  extending  between  the  two  as 
far  backward  i\*  the  portal  vein,  he- 
patic arteri',  and  hepatic  duct,  which 
it  covers  on  their  anterior  surfaces, 
forming  the  anterior  layer  of  what  is 
termed  the  lesser  omentum. 

The  first  of  these  diverticula  or 
prr>cesse8  which  must  be  alluded  to, 
because  it  is  the  largest,  is  one  which 
is  tucked  in  round  the  hepatic  artery 
as  it  passes  forward  and  upward  to 
the  liver  and  afterward  oxpan<ls  into 
a  large  sac  or  bag,  which  covers  the 
|H)sterior  sutface  of  the  liver  and 
stomach  and  the  front  of  the  iijiper 
part  of  the  posterior  wall  of  the  ab- 
domen, separating  these  structures 
from  each  other.  This  large  cui-de-sac  of  peritoneum  is  called  the  lesser  tutrttj/  of 
the  pen'toju'iim^  but  is  only  a  part  of  the  general  cavity,  differentiated  from  it  by  the 
constriction  produced  at  the  situation  of  the  hepatic  artery.  In  this  resj)ect  the 
peritoneum  may  be  compared  to  an  hour-glass  with  two  unequal  globes,  the  smaller 
one  constituting  the  lesser  cayity  of  the  peritoneum,  the  larger  one  the  greater  cav- 
ity, an*!  the  constriction  where  the  two  globes  communicate  corresponding  to  the 
constriction  in  the  peritoneum  where  it  hooks  round  the  hepatic  arterj'.  This  con- 
striction is  called  the  foramen  of  Winslow. 

A  process  of  this  lesser  bag  of  the  peritoneum  is  pushed  hack  wan!  and  upward 
behind  the  liver,  extending  as  far  as  the  under  surface  of  the  Diaphragm,  the  pos- 
terior part  of  which  it  covet;?.  At  its  extremity  this  process  is  in  contact  with  a 
process  of  the  greater  bag  o^  the  peritoneum,  which  is  pushed  in  from  the  front,  in 
the  cleft  between  the  upper  surface  of  the  liver  and  the  under  surface  of  the  Dia- 
phragm. Where  these  two  layers  are  in  contact  (passing  down  from  the  Diaphragm 
to  the  liver)  they  form  some  of  the  ligaments  of  the  liver,  thus  supporting  and  hold- 
ing it  in  position.  A  second  pnwess  of  the  lesser  hag  of  the  peritoneum  is  ptishe*! 
forward  on  tiie  under  surface  of  the  liver,  which  it  invests  as  far  as  the  transverse 
fissure ;  here  it  takes  a  sudden  turn  downward  to  the  lesser  cun'ature  of  the  stom- 
ach and  forms  the  posterior  layer  of  the  gastro-hepatic  or  lesser  omentum.  Between 
the  transverse  fissure  of  the  liver  and  the  lesser  curvature  of  the  stomach  it  is  in 
contact  with  the  greater  bajc  of  the  peritoneum,  a  process  of  which  is  sent  inAvard 
between  the  liver  and  stomach  from  the  front.     Between  the  two  layers  are  ^\Vx«\«^ 


Tbc  RedccUonfc  of  the  Peritoneum,  u  wcu  in  a  verilciU 
section  of  xtxe  ftbdomen. 
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the  hepatic  artery,  the  portal  vein,  and  the  hepatic  duct.  A  third  process  of  the 
lesser  hiijr  posso.'*  from  the  great  curvature  of  the  sttnimch  in  front  of  the  small 
intcntiueH  for  a  variahlc  distance,  and,  bein^  retlectefl  uptKi  itself,  aMrends  to  the 
upper  surface  of  liie  ti*ansvorse  colon.  In  duing  ihia  it  forms  a  loose  fol4l  lying 
hetween  the  smiall  intestine  and  the  ahdominal  wall,  hut  contained  between  two 
layers  of  the  greater  hag,  whicli  are  reflected  in  a  similar  way  to  the  under  gurface 
of  the  tmnsvcrse  colon  from  ihe  grenter  curvature  of  the  stomach.  , 

This  process  of  the  lesser  baj;,  after  investing  the  upper  surface  of  the  transverse 
colon,  passes  hack  to  tlie  spine,  foriiiing  tlio  upper  layer  of  the  transverse  mesocolon, 
and.  Jisccnding  in  front  of  the  iiiincrcivs  and  cruni  of  the  Diaphragui,  reaches  the 
under  surface  of  the  Diaphragm,  where  it  is  continuous  with  the  process  of  the 
leaser  bag,  which  wc  have  seen  lining  the  under  surface  of  the  posterior  part  of  tliis 
muscle.  Thu.*^  the  lesser  cavity  of  tlie  peritoneum  is  seen  to  he  a  complete  eac  or 
hag,  separating  the  hack  ami  part  of  the  under  surface  of  the  liver,  the  iM>sterior 
wall  of  the  stonmch.  and  the  upper  surface  of  the  transvei*so  colon  from  the  hack 
part  of  the  under  surface  of  the  Diaphragm  and  the  upper  jiart  of  the  jM>stcrior 
wall  of  the  abdomen. 

The  greater  cavity  of  the  peritoneum  separates  the  anterior  surfaces  of  the  vis- 
cera from  the  front  wall  of  the  abdomen,  so  that  in  our  comparison  of  the  two 
cavities  to  an  hour-glass  it  must  he  hnnie  in  mind  that  they  are  not  in  the  same 
straight  Hue  as  the  two  globes  of  the  hoiir-gluss;  but  that  at  the  point  of  constric- 
tion the  smaller  cavity  is  bent  round  the  hepatic  artery,  so  as  to  lie  behind  the 
greater  cavity. 

The  greater  sac  of  the  peritoneum  is  placed  in  front  of  the  viscera,  one  layer 
being  in  contact  with  them,  the  other  lining  the  inner  suriace  of  the  anterior  wall 
of  the  abdomen.  The  layer  which  is  in  relation  with  (lie  viscera  sends  Imckwani 
diverticula  which  pass  between  the  various  organs,  and  in  certain  jilaces  come.'i  in 
contact  with  the  peritoneum,  forming  the  lesser  hag  in  the  manner  described  afMive. 
Thus  we  have  one  of  these  diverticula  sent  backward  between  the  liver  and  Dia- 
phragm, covering  the  anterior  part  of  the  under  surface  of  the  Diaphragm  until  it 
meets  the  peritoneum  of  the  lesser  cavity,  and  covering  the  upper  surface  of  the 
liver  as  far  backward  as  the  ligauients.  The  extremity  of  this  diverticulum  is  in 
contact  with  a  similar  diverticulum  nf  the  lesser  bag,  already  descrihcfl,  and  the 
two  layers,  when  in  apposition,  form  the  coronary  and  lateral  ligaments  of  the 
liver.  Another  process  is  sent  bswkward  hetwwu  the  untU'r  surface  of  the  livor 
and  the  stomach  to  meet  a  similar  process  of  the  lesser  cavity  j)rolonged  from 
behind  forward.  Where  the  two  are  in  apposition  the  lesser  or  gasiro-hepatic 
omentum  is  formed.  A  third  diverticulum  is  caiTie*l  backward  to  the  posterior 
wall  of  the  abdomen  between  the  transverse  colon  and  the  small  intestine.  This 
Itrohuigation  covers  the  under  surface  of  the  transverse  colon,  and  forms  the  under 
layer  of  the  transverse  mesocolon  and  the  upper  layer  of  the  mesentery;  by  \i» 
extremity  it  is  in  contact  with  the  posterior  wall  of  tlie  abdomen  and  covers  a  part 
of  the  abdominal  aorta.  Between  the  greater  curvature  of  the  stomach  and  the 
transverse  colon  there  is  a  fold  or  reduplication  of  the  peritoneum  which  contains 
hetween  its  layers  a  similar  f<>Id  from  the  lesser  cavity  and  forms  the  a[»n»n  nr  jjrcat 
omentum.  Another  fold  of  the  greater  bag  of  the  perit(uieum  is  pushed  backward 
to  the  spine  between  the  small  intestines  and  the  pelvic  viscera.  This  fold  forms 
the  lower  layer  of  the  mesentery,  and  by  its  extremity  covers  a  consideralde  jH»r- 
tion  of  the  lower  part  of  the  abdominal  wall  and  passes  over  the  aaero-vertehral 
angle  into  the  pelvis.  From  the  lower  layer  of  this  process,  which  covers  ihe 
upper  part  of  the  pelvic  viscera,  diverticula  are  sent  dvivnward  hetwi^en  tiie  pelvic 
visceni.  sepaniting  them  from  one  an<»ther:  thus  one  is  sent  downward  between  the 
Itack  of  the  rei'tum  and  the  saeriim,  another  betwi*en  the  rectum  and  the  lihwlder. 
In  the  female  one  is  sent  down  between  the  rectum  and  uterus,  another  between  »he 
uterus  and  bladder.  These,  then,  are  the  various  diverticida  sent  off  from  the  po,*- 
terior  layer  of  the  greater  bag  of  the  peritoneum ;  the  anterior  layer  simply  lines 
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the  anterior  wall  of  the  alHlotiieu,  and  is  continuous  at  its  extremities  with  the 
posterior  layer. 

The  student  will  perhaps  be  better  able  to  follow  these  various  folds  or  reflec- 
tions of  the  peritoneum  by  a  reference  to  the  accompanying  plan  (Fig-  568J,  which 
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Plan  of  the  Perltoneam. 


should  be  iiiudied  in  conjunction  with  Fig.  /)G7.  He  must  not  forget,  however,  that 
though  the  lesser  and  greater  cavities  of  the  peritoneum  are  here  represented,  for 
the  sake  of  clearness,  as  quite  distinct  from  each  other,  they  are  not  really  so,  but 
that  they  both  form  part  of  one  great  cavity. 

Tlie  reflertions  of  the  peritoneum  may  be  traced  in  two  different  ways — either 
by  considering  the  folds  which  form  each  cavity  separately,  or  by  describing  them 
together. 

According  to  the  first  plan  (Fig.  567),  the  abdomen  having  been  opened,  the 
liver  should  be  raised  and  supported  in  that  position,  and  the  stomach  should  be 
depressed,  when  a  ihin  membranous  layer  is  soon  passing  from  the  transverse  fissure 
of  the  liver  to  the  upper  border  of  the  stomach  :  this  is  the  h'smer  or  (fostru-hrpfrttc 
ontentuw.  It  consists  of  two  delicate  layers  of  peritoneum,  an  anterior  an<l  a  pos- 
terior, between  which  are  contained  the  hepatic  vessels  nnd  nerves.  Of  these  two 
layoi*8,  the  anterior  should  first  be  traced,  and  then  the  posterior. 

The  anterior  Imfer  descends  to  the  lesser  curvature  of  the  stomach,  and  covcra 
its  anterior  surface  as  far  as  the  great  curvature :  it  descends  for  some  distance  in 
front  of  the  sm;ill  intestines,  and,  returning  upon  itself  to  the  transverse  colon, 
fonufl  the  cxtmuil  bn/rr  of  t/if  ifrfat  tmnntinn  ;  it  then  covers  the  under  surface  of 
the  tr.insverse  colon,  and.  [Missing  to  ilir  back  part  of  the  abdominni  cavity,  fonns 
the  irtferf'tT  h/HT  of  thv  tntnifverst'  meno^olon.  |"In  the  fi.etup  (not  to  mention  the 
still  earlier  and  nmch  simpler  arrangement  of  the  peritoneum)  the  layers  of  the 
great  omentum  follow  the  course  shown  in  Fig.  569.  According  to  Hansen.'  there 
are  here  five  layers,  nnd  not  three,  in  front  of  the  transverse  colon,  ns  in  Fig.  /)H7. 
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erates  the  cul-de-sac  2  and  pro<iuce8  the  condition  ^hown  in  the  adult  in  Fig.  567. 

This  is  a  process  similar  to  the  oblitenition  in 
the  adult  of  the  fallal  cul-de-sao  of  tlie  lunicft 
vaginalis  testis.]  It  then  descends  in  front  of 
the  duodenum,  the  aorta,  and  vena  cava  as  far 
as  the  superior  nieaenteric  artery,  along  which  it 
passes  to  invest  the  small  intestines,  and.  return- 
ing to  the  vertehral  column,  fonns  the  menentertf^ 
whilst  on  either  side  it  c-ovei*s  the  ascending  and 
descending  colon,  and  is  thus  continuous  with 
the  peritoneum  lining  the  walls  of  the  ahdomen. 
From  the  root  of  the  mesentery  it  descends  along 
the  fmnt  of  the  spine  into  the  pelvis,  and  sur- 
rounds tlie  upj>er  ]»art  f)f  the  rectum,  which  it 
holds  in  its  position  hy  means  of  a  distinct  fold, 
the  mesorectum.  Its  course  in  the  male  and  fe- 
male now  differs. 

In  the  male  it  fonns  a  fold  between  the  rec- 
tum antl  bladder,  the  refto-vtmcal  J'olti  [see  Fig. 
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082,   |K   10-2].  and  iLscends  over  the  posterior 


1,  sioroacb :  'i,  cul-dc-sac  exisil 
bi: 


In  fuctal 
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tb«  aduU:  3,  trsa^trePM  ciiTnn;  4,  the  l»o 
layer*  of  pwritoneum  forming  the  t'ul-dt*- 
fioc  I'i)  bccuinu  uiilu-d  tbiu  fur;  6,  trnutU 
iuleitUne  (Cruvcllhiur).] 


surface  of  the  latter  organ  as  fnr  as  its  summit. 
In  the/*'mrt/f  it  descends  into  the  pelvis  in 
front  of  the  rectum,  forms  a  fold  between  the 
rectum  and  vagina,  the  ret'to-vafjinal  fohf  (ywuch 
[or  uai-de-sac]  of  Douglas),  covers  a  small  part 
of  the  posterior  wall  of  the  vajiina.  and  jiasses 
on  to  the  uterus,  tiie  fundus  and  body  <»f  which 
it  covers.  From  the  sides  of  the  uterus  it  h* 
reflected  on  e^ich  side  to  the  wall  of  the  pelvis,  forming  the  broad  ligaments;  snd 
from  the  anterior  surface  of  the  i||||rus  it  ascends  upon  the  posterior  w:ill  of  the 
bladder  as  far  as  its  summit.  From  this  point  it  may  be  trneed  as  in  the  male. 
ascending  upon  the  anterior  parietes  of  the  abdomen,  to  the  under  surface  of  the 
Diaphragm,  froui  which  it  is  reflected  upon  the  liver,  fonning  the  upper  layer  of 
the  conmary  and  the  lateral  and  longitudinal  ligaments.  It  then  covers  the  upper 
and  under  surfaces  of  the  liver,  and  at  the  transverse  fissure  becomes  continuous 
with  the  anterior  layer  of  the  lesser  omentum,  the  point  whence  its  reflection  wm 
originally  traced. 

The  pogtt'n'or  layer  of  the  lesser  omentum  d(?scend3  to  the  leaser  curvature  of 
the  stomach,  and  covei*s  itK  posteri<tr  surface  as  fiir  ms  the  great  curvature;  it  then 
descends  for  some  distance  in  front  of  the  small  intestines,  and,  returning  upon 
itself  to  the  transverse  colon,  forms  the  internal  layer  of  the  great  omentum;  it 
covers  the  upper  surface  of  the  transverse  colon,  and,  passing  backward  to  tb© 
spine,  forms  the  upper  layer  of  the  transverso  mesocolon.  Ascending  in  front  of 
the  jKincreas  an<l  crura  of  the  Diaphragm,  it  lines  tiie  back  part  of  the  under  sur- 
face of  that  nnisde.  from  which  it  is  reflected  on  to  the  posterior  border  of  the  liver, 
forming  the  inferior  layer  nf  the  coronary  ligament.  From  the  unrlfr  surface  of  tlie 
liver  it  may  be  traced  to  the  transverse  fissure,  where  it  is  continuou.'^  with  the  j>os- 
terior  layer  of  the  les-ser  omentum,  the  \wt\x\i  whence  its  reflection  was  originally 
trace"  1. 

The  space  included  in  the  reflections  of  this  layer  of  the  peritoneum  is  culled  the 
lesMfr  t*avihf  of  the  peritoneum  or  cavity  of  the  (jreat  omentum.  It  is  hountled  in  frrmt 
by  the  les,ser  omentum,  the  stomiich,  an<i  the  d^wcnding  part  of  the  great  cimentum: 
behind  by  the  ascending  part  of  the  great  omentum,  the  tninsvorse  colon,  trnnsverso 
mesocolon,  and  its  ascending  layer;  above  by  the  liver;  and  hehtw  hy  the  folding 
of  the  great  omentum.  This  space  communicates  with  the  general  peritoneal  cavity 
through  the  fonimen  of  Winslow,  which  is  situated  behind  the  right  (or  free)  border 
of  the  lesser  omentum. 
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In  order  tu  trace  the  two  lajere  together,  we  commence  at  the  top  of  the  uhiium- 
inal  cavity;  that  in  to  say,  the  under  surface  of  the  Diaphragm.  Thin  muHclo  is 
covere<l  throughout  the  greater  part  of  its  extent  by  peritoneum,  one  layer  extend- 
ing  fn)m  its  anterior  border  backward,  the  other  from  its  posterior  borcfer  foi-ward. 
Where  the  two  layers  meet  they  are  reflected  downward  to  the  upf)er  surface  of  the 
liver,  forming:  the  coronary  and  lateral  li^atnent.s  nf  this  organ.  AVlien  these  two 
layers  reach  the  liver  they  apiin  separate  to  enclose  this  viscus,  the  one  passing  in 
front  and  the  other  behind,  and  they  meet  again  on  it^j  under  surface  at  the  trans- 
verse  fissure.  From  this  fissure  they  run  downward  to  the  lesser  curvature  of  the 
stomach,  forming  the  gastro-hepatic  or  lesser  omentum,  and  enclosing  the  hepatic 
artery,  the  [xirtal  vein,  and  the  hepatic  duct,  whicli  nre  contained  between  the  twn 
folds  in  this  situation.  From  the  lesser  curvature  of  the  stomach,  the  two  layers 
pass  over  the  anterior  and  posterior  surfaces  of  the  viseus,  erichtsing  it  and  meeting 
again  at  the  greater  curvature.  From  this  jwunt  they  pass  down  in  front  of  the 
small  intestines,  between  this  tube  and  the  abdominal  wall,  and  are  reflected  on 
themselves,  passing  upward  to  the  transverse  colon  and  forming  the  apron  or  great 
omentum.  Tliis  reflection,  therefore,  consists  nf  /*r/Mr  layers  of  peritoneum.  When 
the  two  posterior  layers  of  the  great  (unentum  in  their  reflection  upward  rcuch  fhe 
tmnsvcrBe  colon,  they  separnte  to  enclose  this  portion  of  the  intesiinid  lube,  the  one 
layer  passing  above  it  and  the  other  below.  They  meet  on  its  ptwterior  surface  and 
pttAS  backwanl  to  the  vertebral  column,  foniiing  what  is  called  the  franftrrrse  ntt'BO- 
colon.  [Cf.  p.  866.]  At  this  yn>int  the  two  layers  separate.  The  one  which  forme<i 
the  upper  surface  of  the  ti^nsverse  mesocolon,  ami  which  belongs  to  the  lesser  cav- 
ity, passes  upward  in  fnuit  of  the  panerciis  uiid  cruni  of  the  Diaphragm  to  the  buck 
part  of  the  under  surfaci.^  of  the  Diaphragm,  the  |H>int  from  which  the  description  ui' 
this  layer  was  commenced.  The  other,  which  formed  the  inferior  layer  of  the  trans- 
verse mesocolon,  turns  downward  in  front  of  the  duodenum,  aorta,  and  inferior  vena 
cava,  and  can  be  traced  as  a  single  layer  in  the  manner  above  de*M*ribed,  investing 
the  small  intestines  and  forming  the  mesentery;  then  passing  over  the  sacro-verte- 
bral  angle  into  the  pelvis,  the  viscera  of  which  it  partially  invests,  and  finally  over 
the  posterior  surface  of  the  front  wall  of  the  abdomen  to  the  under  surface  of  the 
Diaphragm,  the  point  from  which  the  description  of  iliis  layer  was  commenced. 

In  ndtiition  to  tracing  the  ijcritoneum  vertically,  as  has  now  been  done,  it  is 
necessary  to  trace  it  horizontally.  If  this  is  dune  below  the  transverse  colon,  a  ref- 
erence to  Fig.  567  will  show  that  the  circle  is  extremely  simple,  as  it  includes  only 
the  greater  bag  of  the  peritoneum.  Above  the  level  of  the  transverse  colon  the 
arrangement  is  more  complicated,  on  account  of  the  existence  of  two  sacs. 

Starting  fn)m  the  linen  alba,  below  the  level  of  the  transverse  colon,  and  tracing 
the  continuity  in  a  horizontal  direction  to  the  right,  we  find  the  peritoneum  covering 
the  internal  surface  of  the  abdominal  wall  almost  as  far  as  the  anterior  border  of  the 
Quadratus  lumbonim  mu.scle;  it  is  there  reflected  over  the  sides  and  anterior  sui-face 
of  the  ciTcum  jiml  ascending  colon,  fixing  them  to  the  abdominal  wall,  ilius  fonning 
tlie  mesocaecum  ami  the  jiscendirig  UH*socolon,  from  which  it  can  be  tractMl  over  the 
kidney  to  the  front  of  the  bodies  of  the  vertebrae.  It  then  [Mksses  nlong  the  mesen- 
teric vessels  to  invest  the  small  intustines,  and  back  again  to  the  spine,  forming  the 
mesentery,  between  the  layers  of  which  are  contained  the  blood-vessels,  nerves,  lac- 
teals,  and  glantls.  Lastly,  it  paases  over  the  left  kidney  to  the  sides  and  anterior 
surface  of  the  descending  colon,  forming  the  descending  and  sigmoid  mesoctdon. 
and,  reaching  the  abdominal  wall,  it  pa-sses  along  it  to  the  middle  line  of  the 
abdomen. 

Above  the  transverse  colon  (F^ig.  570)  the  peritoneum  can  be  traced,  forming  the 
greater  and  lesser  cavities,  and  their  communication  through  the  foramen  of  Winslow 
can  be  demouHtratcd.  Commencing  in  the  middle  line  of  the  abdomen,  the  mem- 
brane may  be  traced  lining  its  anterior  wall,  and  on  the  right  side  sending  a  process 
backward  to  encircle  the  obliterated  unibilical  vein  (the  round  ligament  of  the  liver), 
fonning  the  falciform  or  longitudinal  ligament  of  the  liver.  <'ontinuing  its  course 
to  the  right,  it  is  reflected  over  the  front  of  the  upper  part  of  the  right  \a?ssir:^. 
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ficro63  tho  vena  cava  infcriar  und  aorta,  and  over  the  loft  kidney  to  the  hilum 
the  spleen.     From  this  point  it  in  reflected  on  to  tlie  ptisterior  surface  of  the  sto 

lich,  which  it  oovers,  and  fn 
Flu.  570.  Its  right  extremity  it  p 

around  the  vessels  (wasiug 
tlio  trnnsver-^e  fi.ssure  of 
liver,  and  hnvk  again  to  tl 
stomurlj  :u*»  the  lohAser  ovm 
turn ;  and  thui^  it  forms  thi 
anterior  boundary  of  the  for*^ 
men  f>f  Winslow,  It  now  cov- 
ers the  fit>nt  of  the  stomach, 
and  u|>on  reach  lug  the  car- 
diac extremity  it  passes  to  the 
spleen,  which  it  encloses,  form- 
ing the  gastro-splenic  omen- 
tum. From  the  hilum  of  the 
spleen  it  turns  hackwurd  b» 
reach  the  abdominal  wi 
aloDt;  which  it  courses 
reach  the  median  line  of 
abdomen. 

The  foratnea  of  Win*h 
is  bounded  in  front  by 
lesser  omentum,  enclosing  the  vena  port«  and  the  hepatic  arteiy  and  duct ;  beh 
by  the  inferior  vena  rj»v:i ;  nhove  by  tlie  Inbnliis  Spigelii :  below  by  the  hepatic  artery 
curving  forward  from  the  cfTclinc  axih. 

The  rcHectioQs  of  the  j>eritimounj  over  the  transverse  colon  are  somewhat  diflfer- 
ently  described  by  some  authors  fLiischka,  Hidden);  and  there  is  no  doubt,  as  w 
long  ago  pointed  out  by  llaller,  that  llie  urnLngement  in  the  fa'tus  i«  different  fi 
that  wliicli  bus  been  describHJ  above.  In  the  fivtus,  and  even  in  the  young  ehil 
the  two  ascending  layers  of  the  great  omentum  can  be  traced  passing  together  o 
the  transverse  C(don,  instead  "f  etnbracing  it.  as  dest'ribed  above,  and  paAsiug  \m 
to  the  spine  as  a  double  fold,  which  can  be  sepanited  from  the  transverse  colon  a 
transverse  mesocolon.  Upon  reaching  the  spine  the  two  layers  separate:  the  up 
one  (the  inner  of  the  twn  ascending  layers  of  the  great  omentum)  passes  upward  i; 
front  of  the  pancreas  and  crura  of  the  Diaphragm,  fonning  the  posterior  boundary 
of  the  lesser  bag  of  the  |»eritoneum.  in  a  similar  manner  to  the  upper  layer  of  the 
transverse  mesocolon  in  the  former  description.  The  other  fold  (the  outer  of  the 
a-scending  layer  of  the  great  omentum)-  after  reaching  the  spine,  is  turned  forward 
again  on  itself  as  far  as  the  transverse  colon,  which  it  covers,  and  is  again  n^flec 
back  to  the  spine,  to  pass  down  in  front  of  the  aorta  to  form  the  mesentery,  in 
similar  manner  to  the  lower  layer  of  the  transverse  mesocolon  in  the  former  dtsscri 
tion.  Thus  tho  transvci'se  colon  is  invested  by  a  distinct  fob!  of  peritoneum  p 
longed  forward  from  tlie  spine  to  surntund  it.  in  a  very  similar  manner  to  the  way 
in  which  the  siuall  intestines  are  surrounded. 

In  the  axlult,  however,  as  a  nile,  this  arrangement  disappears.     Probably  adhe- 
sion of  the  layers  of  which  the  foetal  duplication  is  composed  takes  place,  and  th 
abs4)rj>tiou,  and  thus  the  arrajigemeut  is  bnuight  about  which  has  been  describ 
above  us  mof*t  frequently  seen  in  the  adult  subject.     It  may  be  that  the  foetal  4in 
cature   is   "drawn   or  pushed   forwanl  from    its  placid   in   the  progress  of  visn 
development,  and  thus  effaced."' 

The  viscera  thus  shown  to  be  almost  entirely  invested  by  peritoneum  are 
liver,  stomach,  spleen,  first  portion  of  the  duodenum,  the  jejunum  and  ileum, 
transverse  colon,  sigmoid  flexure,  upper  half  of  the  rectum,  the  uterus,  and  ovari 
The  viscera  only  partially  invested  by  peritoneum  arc  the  descending  and 
'  QoainV  Anniomy,  vol.  li.  p.  485. 
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verse  portions  of  the  duodenum,  the  ctccum,  the  ascending  and  descending  eolon,  the 
middle  portion  of  the  rectum,  and  the  upper  part  of  the  vagina  and  posterior  wall 
of  the  Idadder.  The  kidneys,  :4uprarenal  capsules,  and  pancrea.'*  are  covere<l  hj  the 
inenjbnine  without  receiving  any  special  investment  from  it. 

Tlio  lower  end  of  the  r<.H!tum,  the  neck,  base,  and  anterior  surface  of  the  blad- 
der, the  whole  of  the  front,  and  the  lower  part  of  the  [Kjsterior  wall  of  the  vagina 
have  no  peritoneal  covering. 

Numerous  folds  are  formeil  by  the  peritoneum,  extending  between  the  various 
organs.  These  serve  to  hold  them  in  position,  and  at  the  same  time  enclose  the 
vi'rt.st'ls  and  nerves  proceeding  to  eju'h  part.  Some  of  the  folds  are  cjilItMi  ligamentgt^ 
from  their  serving  to  support  the  organs  in  |xtsitiou  ;  others,  which  connect  certain 

f)art,s  of  the  intestine  with  the  nhdominal  wall,  constitute  the  mvKfntrnt'H  :  nnd 
astly,  tlnxsc  which  proceed  from  the  stoumch  to  certain  viscem  in  its  neighborhood 
are  ciillcd  tnm'nta. 

The  Lig'amenta,  formcil  by  fuldt*  uf  the  peritoncutu,  includi'  tbofH.-  of  the  liver, 
spleen,  Idadder.  and  uterm^.  They  will  be  foun<l  described  witli  their  respective 
organs. 

The  Omenta  are  the  lesser  omentum,  the  great  omentum,  and  the  gasrro-splenic 
omentum. 

Tilt*  IcMm'r  ffincntum  {(faMro-hepatic)  is  the  duplicature  which  extendi  between 
the  trunsvei-se  fissure  of  the  liver  and  the  lesser  curvature  of  the  stomach.  It  is 
extremely  thin,  and  consist^!,  as  before  said,  of  two  layers  of  peritoneum.  At  the 
left  border  it^  two  layers  pass  on  to  the  end  of  the  a'sophagus;  but  ut  the  right 
border,  where  it  is  free,  they  are  continuous,  and  form  a  free  rounded  uuirgin,  which 
contains  between  it>  layers  the  hcpalic  artery,  the  common  bile-duct*  the  |Htrtjil  vein, 
lymjthatics,  and  tiir  hepatic  jdcxus  of  nerves, — all  these  structures  being  enclosed  in 
hx»se  areolar  tissui*  called  Gliaton'H  capsuU.  Between  the  layers  where  they  are 
attached  to  the  stimuich  lie  the  gastric  artery  and  the  pyloric  branch  of  the  hepatic^ 
an]Uitomo.sing  with  it. 

Tlie  i/reat  vmenitiiH  (jffiMro-coIic)  ie  the  largest  peritoneal  fold.  It  consists  of 
four  layers  of  ]teritnneuT)i,  two  of  which  descend  from  the  stomach — one  from  its  ante- 
rior, the  other  from  its  [msierior.  surface — and,  uniting  at  \t^  lower  border,  descend 
in  front  of  the  suihU  intc.siines  a.s  low  down  as  the  pelvis;  they  then  turn  upon  them- 
selves and  ascend  ugnin  as  far  as  the  transverse  colon,  where  they  sejtnrate  and 
enclose  that  part  of  tlie  Intestine.  These  sei>arate  layers  may  be  easily  dem<uiHtrate<l 
in  the  youtig  subject,  but  in  the  adult  they  are  more  or  less  in.seiiarably  bliMnied. 
The  left  border  of  the  great  omentum  is  rontinuous  with  the  gastro-splenic  ouien- 
f nm  ;  its  right  bonier  extends  as  far  only  as  the  duodenum.  The  great  omentum  is 
usually  thin,  presents  a  cribriform  appearance,  and  always  contains  some  adipose 
tisHue-,  which,  in  fat  subjects,  accumulates  in  considerable  <|uantity.  Its  use  appears 
to  be  to  protect  the  intestines  from  the  cold  and  to  facilitate  llieir  movement  upon 
each  other  during  their  vennicuhir  action.  Between  its  two  anterior  layers  is  the 
ana.st<>mosis  between   the  right   and  left  gastro-epiploica  arteries. 

The  t/aftrft'X/iftHir  o/n*'ntiim  is  the  told  which  couiiecls  the  concave  surface  bf  the 
sjilfen  to  till'  cul-de-sac  of  the  stomach,  being  continuous  by  its  lower  border  with 
the  great  omentum.     It  contains  the  splenic  veaseU  and  vasa  brevia. 

The  Mesenteries  are — the  mesojitery  proper,  the  mesocseeura,  the  ascending, 
transverse,  and  descending  mesocolon,  the  sigmoid  meso<rolon,  and  the  mesorectum. 

The  mesejitt'nf  (/tiaov^  ipTeftop)^  so  called  from  being  connected  to  the  middle  of 
the  cylinder  of  the  small  intestitie.  is  the  broad  fold  of  peritoneum  which  connects 
the  convolutions  of  the  jcjunnm  and  ileum  with  the  posterior  wall  of  the  abdomen, 
It.s  root,  the  part  connected  with  the  vertebral  column,  is  narrow,  about  six  inches 
in  length,  and  directed  ohli(|uely  from  the  left  side  of  the  stH;ond  lumbar  vertebra 
to  the  right  sacro-iliiic  symphysis  (Fig.  o71).  Its  intestinal  border  is  much  longer; 
and  here  its  two  layers  separate  8mj  as  to  enclose  the  intestine  and  form  its  y>eritoneal 
Coat.  Its  breadth,  between  its  vertebral  and  Intestinal  border,  is  about  four  inches. 
Its  upper  border  is  continuous  with  the  under  surface  of  the  tninsvenie  me*»'^iw3\w^N 
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its  lower  border^  with  the  peritoneum  covering  the  ctecuni  and  ascending  colon.  It 
nerves  lo  retain  the  small  intestines  in  ilieir  position,  and  contains  between  its  layers 
the  mesenteric  vessels  and  nerves,  the  lacteal  vessels,  antl  mesenteric  glands. 

The  ]7i*j»oi'iecnfn,  when  it  exists,  serves  to  connect  the  l>ack  part  of  the  caecum 
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Plasnim  dtvtH'd  \>y  Dr.  DelOpine  to  »U«>w  llu^  Itnt"*  ulone  »hUb  ibc  KrU'Hiiuni  Wavkh  ilu-  Wall  of  ih«  ANIt*- 
meii  lo  iiivert  ihu  \"l»cfrai;  1.  fnlcif'trm  Ii[mmvnt  of  livi-r;  '2,  rl^rlu  Inturnl  llKniui'iti  of  liver:  3  Ufl  Ut^THl 
lis&ment  of  llvi-r:  4.  veiiA  cava  infcrlfwr:  ">,  |*i-nCnni-tiiii ;  0.  tf^iphmcuH:  7.  cxtrn-iHTlumcwi  ■  '■•■Ttit 

ItgHiucnt;  12,  hepatic  nrttTv :  VA,  KSAtr'>+nlonir  ouK-ntiitn  ;  11,  ^^I^*^!«.•  nru-ry;  1',  fninitn  ■  1*. 

pancrwif;  17,  duodciniin  uiM  iiarli;  18,  uift-rior  (•uucn-ns  (lutxicrmui  Brii-ry ;   i  ai, 

colk-A  mcdiH:  2I.iioi  Iwtwcr-ri  two  anu-rior     lavent  of  ert'iii  onifntuiii:  '^J.  mj'  .nr 

verso  luesocolon;  1*4,  duodcnuin  (third  pari);  a*),  bar*'  surfuoc  for  ileweuding  *•  iwo 

biycni  of  Ihe  me-^niery  proper;  2t»,  duoaenum  (mx-oikI  ^lon' ,  i"*!.  bare  surfuLv  for  um-  -jht 

and  \rf\  kidncyit;  31,  *i|[nioia  mcaocolon,  ftt,  superior  rnr-M-nieric;  X).  ha^^.■  Mirfaci*  for  :iv 

roetorfctiiin  :  :16,  c-oUra  f<ttil»tra:  S?.  Iian*  snrfar*-  for  .second  j>»rt  of  rtetuni;  3f*.  collca  -i  •■  r»| 

Ikhte  liptment  of  bUildor:  K*.  vb»a  IntcJtlnn  :  4,2.  tiicmoid  artery;  44,Kuperlor  beniurrbuiduL  nrtcry :  ir.  com- 
muu  tlinc-  art4*ry  [rl^ht  and  Itiftl ;  4\  Inieniul  iliac  artery  [rit:ht  ntid  left];  oft.  external  iltoc  artery  [right  and 
iett];  W.  eplga.-trir  artery;  54,  bladder 

with  the  right  iliac  fossa ;  moro  Frequently  the  peritoneum  passe^  merely  iu  front 
of  this  portion  of  the  large  intestine. 

The  attfrrulini/  mesocolon  is  the  fold  which  connect*  the  back  part  of  the  MMnd- 
iog  colon  with  the  posterior  wall  of  the  al»domen,  and  the  deMf^endinff  meto^otan 
retains  the  descentling  colon  in  connection  with  the  posterior  abdominal  wall;  more 
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frequently  the  perit<»neuiii  merely  covers  the  anterior  surface  imtX  siiies  of  these  two 
portious  of  tlie  iritestino.  At  the  place  where  the  tmnsverse  colon  turns  dciwnwani 
to  form  the  descending  colon  a  fold  of  peritoneum  is  continued  upward  to  the  under 
surfuce  of  the  Diaphragm  opposite  the  tenth  and  eleventh  ribs.  This  is  the  coito- 
colic  ligament;  it  pusses  hclow  the  spleen,  and  serves  to  support  this  organ  and 
restrain  its  movements. 

The  transverse  rtte«ocolifn  is  a  broad  fold  which  connect*  the  transverse  colon  with 
the  posterior  wall  of  the  abdomen.  It  is  fonucd  by  the  two  ascending  layersi  of  the 
great  omentum,  which,  after  separating  to  surrouml  the  transverse  colon,  join  behind 
it  and  are  continued  backward  to  the  spine,  wliere  they  diverge  in  front  of  the  duo- 
denum, aa  already  mentioned.  This  fold  contains  between  iia  layers  the  vessels 
which  supply  the  transverse  colon. 

The  Bi^moid  iiitnocoloH  is  the  fold  of  peritoneum  which  retains  the  sigmoid 
flexure  in  connection  with  the  left  iliac  fossa. 

The  jtii'gorectum  is  tlie  narrow  folil  which  cfmnccts  the  upper  part  of  the  rectum 
witii  the  front  of  the  sacruiu.     It  contains  the  hemorrhoidal  vessels. 

The  appendices  cpiphi*ur  are  small  pouches  o\'  the  peritoneum  filled  with  fat  and 
situated  along  the  colon  and  u|>|icr  part  of  the  rectum.  They  are  chiefly  a[ipciidyd 
to  the  transverse  colon. 

[It  is  esjxicially  important  that  the  student  notice  the  fact  that  the  ascenrling  and 
the  descending  colon,  as  a  rule,  are  not  covered  by  peritoneum  posteriorly,  and  that 
the  kidney  lies  behind  the  fM?ritoncum  and  is  not  invested  by  it.  The  colon  in  these 
regions  and  the  kidney  are  therefore  accessible  for  operations  without  involving  the 
peritoneum.] 


THE    STOMACH. 

The  Stomach  is  the  principal  organ  of  digestion.  It  is  the  most  diluted  part 
of  the  alimentary  canal,  starving  for  the  solution  and  re<luctinn  of  the  food,  which 
constitutes  the  process  of  chymificatiou.  It  is  situated  in  the  left  hypochondriac 
and  epigastric  regions.  Its  form  is  irregularly  coniail,  curved  npon  itself,  and  pre- 
senting a  rounded  base  turned  t(»  the  left  side.  It  is  placed  immediately  behind  the 
anterior  wall  of  the  abdomen,  above  the  tninsvcrse  colon,  below  the  Hver  and  the 
Diaphragm.  Its  size  varies  considerably  in  different  subjects,  and  als4>  acconiing 
to  its  state  of  distension.  When  mcwlemtely  full  it,s  transverse  diameter  is  about 
twelve  inches,  its  vertical  diameter  about  four.  Its  weight,  according  to  Clenden- 
ning,  is  about  four  ounces  and  a  half  I^presents  for  examinatiun  two  extremitit»s, 
two  orifices,  two  borders,  and  two  surfaces. 

Its  ifft  extrewiiy  is  calle<l  the  greater  or  ftpleni4!  end.  This  is  the  largest  part 
of  the  stomach,  and  extends  two  or  three  inches  to  the  IcfY  of  the  point  of  entrance 
of  the  oesophagus.  This  expanded  part  is  called  the  great  cul-de-sac,  or  /imdm. 
It  lies  behind  tlie  lower  ribs,  in  contact  with  the  spleen,  to  which  it  is  connecteti  by 
the  gastro-splenic  omentum. 

The  lesser  or  pyloric  end  is  much  smaller  than  the  ftindus,  and  situated  on  a 
plane  anterior  and  inferior  to  it.  It  lies  in  contact  with  the  wall  of  the  abdomen 
and  the  under  sui^face  of  the  liver.  Its  position  on  tlie  surface  of  the  body  varies 
with  the  degree  of  distension  of  the  organ.  \Mien  the  stotnach  is  contracted  nntl 
empty  the  pylorus  lies  immediately  to  the  right  of  the  linea  alba,  about  two  iind 
a  bnlf  or  three  inches  below  the  end  of  the  gladiolus;  when  it  is  fully  disiendetl 
it  is  moved  considerably  to  the  right  and  is  situated  near  the  end  of  the  cartilage 
of  the  eighth  rib. 

The  aesophagfal  or  rtirdiac  orifice  communicntcs  with  the  oesophagus;  it  is  the 
highest  part  of  the  stomach  and  somewhiit  funnel-shaped.  It  is  situated  about  an 
inch  to  the  left  of  the  «teruum,  behind  the  seventh  costal  cartilage  of  the  left  side. 

The  pi/loric  orifice  communicates  Avith  the  duodenum,  the  aperture  being  guarded 
by  a  kind  of  valve — the  pylontn. 

The  lesser  curvature  extends  between  the  ucsophageal  and  pyloric  orifice»»^*^ss«»!^ 
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the  upper  border  of  the  organ,  aiul  is  ^-onnecte*!  to  the  nmler  siiHnce  of  the  liver  hr 
the  lesser  omentum. 

The //rc«^^r  curvaiurv.  exteinis  between  the  sjime  two  points,  iilons;  the  lower  bor- 
der, and  gives  uttaehinent  to  the  great  omentum.  The  •iuHaee.s  nf  the  organ  are 
limiteil  bv  the>ie  two  curvuture,*. 

The  anterior  attrftJtY  is  direeteil  upward  and  forward,  and  is  in  relation  with  the 
Dlaphriigm.  the  under  surfiiee  of  the  left  lobe  of  the  liver,  and  with  the  abdominal 
parietes  in  theepigastrie  region. 

The  posterior  surface  is  directed  downward  and  backward,  and  is  in  relation  with 
the  pancreas  and  great  vessels  of  the  abdomen,  the  crura  of  the  Diaphnigm,  and  the 
solar  plexus. 

Tiie  stomach  is  held  in  position  by  the  lesser  omentum,  which  extends  from  the 
transverse  fissure  of  the  liver  to  it^  lesser  curvature,  and  by  a  fold  of  peritoneum 
wliicli  pas-ses  from  the  Diaphragm  on  to  the  cesophfigeal  end  of  the  stomach — the 
ga»1ro-phrenii:  Ui/anwHt:  this  constitutes  the  most  ti.xetl  point  of  the  stomach,  whilst 
the  pyloric  end  and  greater  curvature  are  the  most  movable  parts;  hence  when  the 
stomach  becomes  greatly  distended  the  greater  curvature  is  dire<'tcd  fon\ard,  whilst 
the  auterior  and  jwsterior  surfaces  are  diri»cted,  the  former  upward  ;ind  the  latter 
downward.* 

AftrratioHM  in  Pn^ition. — There  is  no  oriran  in  the  body  the  pocition  an<l  connp*'tions  of  whwh 

Cr»"s('iit  Ruch  frumitjnt  Blleratitins  n»  tht,'  Ptoniurli.  Ihnintf  insphaii'm  \i  is  ili-filactf*!  dowiiwanj 
y  the  descent  of  the  Dianhru^m,  iind  fleviit^'d  hy  iht;  pro.tsure  of  the  ahdotiiiniil  rouMclen  Uiiring 
expiration.  \X»  |K)flitiou  m  relntioii  tn  thp  ^surrounding  visoi'm  is  alfM)  ciian^efl  actrordine  to  the 
t'Tnptv  or  distended  atate  ot"  tho  origan.  H'/rrji  fmpttf  it  uwupit'S  only  ii  Bmall  part  of  tho  left 
hypi«honilri;ic  region,  tho  spl**<'n  lyinp  Whind  it;  tho  left  Ifiho  of  th»'  liver  e<)VPrK  it  in  front, 
iind  the  under  surface  of  the  heart  rests  upon  it  above  and  in  front.  iM'inj:  separated  frnui  it  by 
the  left  lolic  of  the  liver,  lumidea  the  Diuphragin  and  pericardium.  Tliit*  eUw<e  relation  l)«'twi»eu 
the  istoinueh  uud  the  heart  explains  the  fact  that  in  piHtml^Eiu  tht?  puin  Is  ^eneniUy  reff.Tred  t<» 
the  h»*ftrt,  and  is  often  aevonipanied  I»y  palpitation  auil  intermiH^ion  of  the  jiuLw-  H'Ar/i  Ike 
simiuioh  ix  tlislaifitfl  the  I>iaphrn^i  is  forwti  upward,  eontraetiiii:  the  cavity  of  the  chest :  heneo 
the  dy^pniea  eoinplaineil  of,  fnun  inspiration  heinj;  inipedetl.  The  heart  is  also  dindaeod 
upward:  henen  the  uppression  in  this  recion  and  the  palpitation  exp«*riene*»d  in  extreme  distMi- 
t*ioH  of  thi'  stoiaai'h.  i*rn*xur^  fhitii  vU/tuttf,  as  fnim  liiiht-lftcin;;.  pushes  the  st^ttnnch  down 
toward  the  pelvis.  In  disea«e  also  the  position  and  coniKH'tioMS  of  the  or;ian  may  hi*  praUy 
changed,  fruni  the  aecumulation  of  lluid  in  tlie  ciicst  or  nbdumen  or  from  alteration  iu  size  of 
any  of  the  surrounding  viscera. 

On  looking  into  the  pyloric  end  of  tlie  stomach  the  mucous  meuibnine  is  found 
projecting  inward  in  the  front  of  a  circular  fold,  the  y*//^/>-«j?,  leaving  a  narrow  cir- 
cular aperture,  about  half  an  inch  in  diameter,  by  which  the  stomach  conimunicateB 
with  the  duodenum. 

*  Aocording;  to  Dr.  Lcsshaft,  the  professor  of  anatomy  at  8l.  IVtersbnnc.  the  RU'\t«ra6nu  current  in 
luiatoniieul  lexlhooks  reKarilloK  the  normal  i.M>sition  of  ihe  stomwh  nre  erroneous.  He  ho*  ntadr 
careful  olwrvations  on  the  p<iint  in  more  thnn  twrlve  hnmlred  iHwlJe^.  nnd  has  arrive*!  at  the  f.ill..w. 
ing  conclusions:  Tlie  stomach  does  rot,  ns  is  usually  ass-erteti.  lie  horizontally  in  the  aUlnmioal  »-aT- 
ity,  but  vertically,  so  that  th«  fundus  touches  the  Diapiiraum ;  the  smaller  curvature  and  pylonis  are 
lo  the  right,  and  the  larger  rurvutnre  is  to  the  left,  Itn  [M«itinn  is  in  the  left  hyiKx-hoodriuni,  am] 
the  situation  of  the  pylorus  is  in  the  vertical  line  formed  hy  a  continuation  of  the  riglit  rnancin  nf 
the  sternum.  If  thu  stomach  is  enlari^e'l,  no  one  part  can  ho  alone  diKplaL-ed,  but  all  parts  nrr  e^piallr 
moved  hy  the  distension.  The  armnuement  of  tlte  nmsenlar  tibres  of  the  stomarh  is  surh  that  foo5 
vnlerinff  it  is  moveii  toward  the  pylorus,  where  it  can  Ix:  nuMt  thoroughly  mixed  with  ihe  camrir 
Jiiice?i;  and  it  then  pa.HM.'s  back  nhmg  the  fentrc  of  the  cavity  (o  the  fundus,  where  the  r«!ii\tiJiiice  if 
lea.st.  This  niovenicnl  of  the  fiMirl  nlon^  the  wall  to  the  pylorus  and  linek  atrnin  nlontr  the  iH'ntrv  u 
rendere<!  poa>ible  by  the  f(»rm  of  the  orcran,  anil  it  U  probable  that  it  is  to  \\iw  mnvenient  thai  the 
peculiar  >hn|)e  of  the  fundus  is  due.  An  is  well  known,  Ihe  fundus  is  nWent  in  newly-)M>rn  children. 
Thus  ihe  sha|)e  of  the  stomach  detemiini's  the  long  retention  of  foo<l  in  the  orcan  for  the  iti]r|Nwc« 
of  digestion,  and  its  slow  [>n6sage  through  the  pylorus.  If  the  transverse  colon  is  distended  with 
g:ts,  it  may  rise  lo  the  left  of  the  stomach  as  hiub  as  the  fourth  inlenitstal  sftace.  and  even  ns  hitrh  n 
ihe  fourth  rib.  If  the  mils  of  the  small  intestine  are  similarly  distende<l.  the  lower  part  rif  Uie 
Blonmeh  may  i>e  pressed  forwanl  and  the  stomach  may  atfeume  a  more  nbliipie  |i<%ition.  Even  a 
lar)(e  stomarh,  aivustomcd  to  dieteiir  ivplelion,  [ii:iiiit:iio^  u  vertical  |Kisilion,  but  lite  pylorw  ib 
moveil  A  little  npwanl  and  to  the  rifzUl  i  hmrri.  March  11,  IS82,  p.  4(MIi. 

On  the  subject  of  the  position  of  the  stomach  the  student  may  refer  to  n  discussion  at  the  Inti>r> 
national  Comrri5«.<>  [I^mdoDt  1881],  in  which  Dr.  Lcsbhafl  enunciated  this  same  view.  The  general 
opinion  of  (he  analoniisLs  present  appeari'd  to  lie  ihnr  ihe  nuun  axis  of  the  stomach  wa»  plaral 
obliquelr,  nnd  was  therefore  opposed  to  |>r.  I-*^slinrtV  views. 
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The  pylorug  is  forraed  by  a  reduplication  of  tlu*  inucou>  inenibrane  of  the  tjtoiu- 
aoh,  containing  numerous  muscular  fibres,  which  are  aggreguled  into  a  thick  circu- 
lar ring,  the  longitudinal  fibres  and  nerous  nienihnine  being  continued  over  the  fold 
without  a^HKiHting  iu  \\»  formation.  The  aperture  is  oceHsionully  oval.  Sometimes 
the  circular  fold  is  replaced  by  two  crescentic  folds  placed  one  above  and  the  other 
below  the  pyloric  orifice;  and  raore  rarely  there  is  only  one  crescentic  fold. 

Structure. — The  storaiich  consists  of  four  coats — a  serouA,  a  musc^ular.  an  areolar, 
and  a  mucous  coat — together  with  vessels  and  nerves. 

The  serous  cotit  is  derive*!  from  the  peritoneum,  and  covei>  the  entire  surface  of 
the  organ,  excepting  along  the  greater  and  lesser  <'urvatures  at  the  points  of  uttach- 
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inent  of  the  greater  and  lesser  omenta;  here  the  two  layers  of  [leritoneum  leave  a 
email   triangulBr  space,  along  which   the  nutrient  vessels  and  nerves  pu-ss. 

The  Tttuftittlar  eoai  (Fig.  573)  is  situated  immediately  !>eneatli  the  serous  cover- 
ing.     It  consists  of  three  sets  of  fibres — longitudinal,  circular,  \\x\i\  ohli.^ue. 

The  hmgitndinal  fihrea  are  ni<»st  superficial ;  they  are  continuous  with  the  lon- 
gitudinal fibres  of  the  oesophagus,  radiating  in  a  stellate  manner  from  the  cardiac 
orifice.  They  are  most  distinct  along  the  curvatures,  especially  the  leiwer,  hut  are 
very  thinly  distributed  over  the  surfaces.  At  the  pyloric  end  they  an*  more 
thicklv  distributed,  and  continuous  with  the  lonffitndinnl  fibres  (d'  the  stuall 
intestine. 

The  ctrfulfir  fihrrs  form  a  unifonn  layer  t»ver  tlie  whf»le  extent  of  the  stomach 
beneath  the  longitudinal  fibres.  At  the  pylorus  they  are  most  abundant,  and  are 
aggregated  into  a  circular  ring,  which  pn>jects  into  the  cavity,  and  forms,  with  the 
fold  of  mucous  membrane  C(»vering  its  surface,  the  pyloric  valve. 

The  (thlitjue  Jibrcn  are  limited  chietiy  t«t  the  canliac  md  of  the  stomach,  where 
they  are  disposed  as  a  thick  unifoim  layer  covering  both  surfaces,  some  -^ttswew^ 
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obliquely  from  loft  to  right,  others  from  right  to  left,  round  the  cardiac  orifioe.    They 
are  continuous  with  the  circular  fibres  of  the  cesophajjuj*. 

The  areoUtr  voat  con>'iat3  of  a  loose,  filamentou.-'>  areolftr  tissue  connecting  the 
muoouH  und  muscular  lajen*.     It  is  wmetimes  called  the  submucous  coat.     It  sup- 

Kio.  67a. 


The  Mn*riilnr  <V«t  of  the  H((im«?b. 

])ort«^  the  blood-voKseln  previous  to  their  distrihuti(m  to  the  niucoud  membrane:  hence 
it  i.*  sometimcit  cfilk'd  the  iHHtrttlar  coat. 

The  ifiuvom*  mtmbram^  is  thick,  its  surface  smooth,  8oft»  and  velvety.  In  the 
fresh  state  it  is  of  a  pinkish  tinge  at  tl>e  pyloric  end.  and  of  a  hmJ  or  re<l-brown 
color  over  the  rest  of  iti*  surface.  In  infancy  it  is  (»f  a  lirighter  hue.  the  va^ctdar 
rethiess  being  more  marked.  It  is  thin  at  the  cardiac  extremity,  but  thicker  toward 
the  pylorus.  During  the  contracted  state  of  the  organ  it  i«  thrown  into  numerous 
plfiit.s  or  rugre,  which  for  the  nnwt  part  have  a  longitudinal  directicuj,  iuid  are 
most  marked  toward  the  lesser  end  of  the  stomach  and  along  the  greater  curva- 
ture (Fig.  572),  These  folds  are  entirely  oblitenited  when  the  organ  becomes 
distended. 

Structure  of  the  Mucous  Membrane  fFig.  oT4). — When  examined  with  a 
lens  the  inner  surface  of  the  nuicous  membrane  presents  a  peculiar  honeycomb 
appearance,  from  being  covered  with  small  shallow  depressions  or  alveoli  of  a 
polygonal  or  hexagonal  form,  wbicJi  vary  from  ^W  ^"  T^  '^^  '"'  '"*'^*  '"  <liimieter 
and  are  sepanited  by  slightly  elevated  ridgej^.  In  the  bottom  of  the  alveoli  Jire  seen 
the  orifices  of  minute  tubes,  (\\i}  goHirii'  folUc}e»^  which  are  situated  p^Tpcntlicnlarly 
side  by  siiie  in  the  entire  substance  of  the  mucous  membrane. 

The  gastric  follicles  are  of  two  kinds,  which  differ  from  each  other  in  stnicture, 
and  it  is  believed  also  in  the  nature  of  their  secretion.  They  are  named  respectively 
pf/lot'ic  and  peptie  glands.  They  are  both  tubular  in  character  and  are  formtMi  af 
a  delicate  hasemcnt  membrane,  su])p<»rting  cjiiihelium.  The  b:isemenl  membrane 
consisti*  of  flattened  transparent  epithelial  cells,  with  prm*esac8  which  extend  and 
support  the  epithelium.  The  pi/hrir  glands  are  most  numerous  at  the  pyloric  end 
of  the  stomach,  and  from  this  fact  have  received  their  name.  They  were  formerlT 
termed  mucus-glands,  and  were  supposed  to  secrete  mncus;  hut,  as  Klein  points 
out,  **the  cells  are  .serous,  not  raucous,  and  the  secretion  of  the  glands  (»nnot  there- 
fore be  mucus."     They  consist  of  two  or  lliree  short  closed  tubes  opening  intu  a 
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common  duct,  the  external  orifiue  of  which  is  nituuted  at  the  bottom  of  an  alveohis. 
The  C4i;cal  tiihes  are  wavy,  and  are  of  about  equal  length  with  the  duct.  The  tubes 
and  duct  are  lined  throughout  with  epithelium,  the  duct  being  lined  by  columnar 
colls  continuous  with  the  epithelium  lining  the  surface  of  the  n\ucou.s  menibnuie  of 
the  stomach,  the  iuIh'S  with  shorter  and  more  cubical  cells,  which  are  finely  gran- 
ular. The  pt'ptk  ii;lands  are  found  all  over  the  surface  of  the  stomach.  Like  the 
pyloric  glands,  they  consist  of  a  duct,  into  which  open  two  or  more  ciecal  tubes. 
The  duel,  however,  in  these  glands  is  shorter  than  in  the  other  varietv,  sometimee 
not  amounting  to  more  than  one-sixth  of  the  whole  length  of  the  gland ;  it  is  lined 
throughout  by  columnar  epithelium.  At  the  point  where  the  terminal  tubes  ojHjn 
into  the  duct,  and  which  is  termed  the  neck,  the  epithelium  alters,  the  cells  becom- 
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ing  much  shorter  and  opaque:  the  lumen  also  becomes  suddenly  constricted,  and  is 
continued  down  to  the  bottom  of  the  tubes  as  n  very  fine  channel.  Here  also  are 
found,  between  the  epithelium  and  the  basement  membrane,  large  spheroidal, 
coarsely  granular  cells  which  have  been  termed  peptic  celh^  and  which  produce 
an  outward  bulging  of  the  basement  membrane.  They  are  seen  throughout  the 
remainder  of  the  tube  at  intervals,  and  give  it  a  beaded  or  varicose  appearance. 
Below  the  neck  the  terminal  tubes,  in  addition  to  these  isolated  spheroidal  cells,  are 
occupied  with  finely  granular,  anguhir  cells  (columnar,  Klein),  leaving  only  a  small 
channel  in  the  centre.  They  are  continuous  with  the  short  colun)nar  cells  of  the 
neck,  and  are  termed  (he  central  or  cAfV/' cells,  because  they  are  believe<l  to  be  prin- 
cipally concenied  in  the  secretion  of  the  gastric  juice.  The  peptic  cells,  which  were 
formerly  supposed  to  possess  this  office,  are  now  termed  parietal  cells.  Between 
the  elands  the  mucous  membrane  consists  of  a  connective-tissue  friimework  with 
lymphoid  tissue.  In  places  this  latter  tissue,  especially  in  early  life,  is  collected 
into  little  miLsses,  which  to  a  certain  extent  resem])le  the  solitary  glands  of  the 
intestine,  and  are  by  some  termed  the  lenticular  glands  of  the  stomacl\.    '^iNxvi'^  ^sxsi 
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not,  however,  so  distinctly  circumscribe<i  at>  tbe  tmlitaiT  glatidn^.  The  epithelium 
lining  the  mucous  memhnme  of  the  etomach  and  it**  alveoli  is  of  the  eolumnftr  vari- 
ety. Beneath  the  mucouH  nieinhrane,  and  between  it  and  the  submucous  coal,  is  a 
thin  stratum  of  involuntary  muscular  fibre  (muacularia  mueosie),  which  in  »orae  part8 
oonHists  only  of  a  mingle  lon^iludiuul  layer;  in  utiier^  of  two  layers — an  inner  cir- 
cular and  an  outer  longitudinal. 

Vesski.s  Axn  Nervks. — The  arteries  supplying  tbe  stomach  are  the  gastric,  the 
pyloric  and  right  gastro-epipbtie  branrben  of  rlie  bt'|)atic'.  the  left  gai*tro-epiploic  and 
vasa  brevia  from  the  splenic.  They  supply  tbe  muM-ular  coat,  ramify  in  the  subtuu* 
couM  eout,  and  are  Hnally  distrlbutLnJ  to  the  tuucouH  meuibrane.  The  uri'angement 
of  the  vft'sela  in  the  mucous  membrane  \»  somewhat  peculiar.  The  arteriej?  bri*Ak 
up  at  tbe  bime  of  tbe  gaj*tric  tuhules  into  a  plexus  of  fine  capillaries,  which  run 
upwanl  between  the  tubules,  anastomosing  with  each  other  and  ending  in  a  plexu* 
of  larger  capillaries,  which  surround  ilie  months  of  the  tubes  and  also  form  hexag- 
onal meshes  around  the  alveoli.  From  these  latter  the  veins  arise,  and  pui>ue  a 
sti*aigbt  course  back  to  tbe  submucous  tissue  between  the  tubules,  to  terminnte  in 
tbe  splenic  and  superior  mesenteric  veins  and  directly  in  the  portal  vein.  The 
li/tnfi/tftfirM  are  numerous:  they  consist  of  n.  superficial  and  deep  set.  which  paHK 
through  tbe  lymiduitic?  glands  Tmnd  along  the  two  rurviitures  uf  the  organ.  The 
nen'r'fi  are  tbe  terminal  branches  of  the  right  and  left  pneuniogastric.  tbe  fortner 
being  distributed  upon  tbe  b:ick.  and  the  latter  u|>ot*  tbe  front  jiart  of  the  iirgan. 
A  great  number  of  branches  from  the  sympathetic  h1s<i  supply  the  organ. 


THE    flMAT.T.    INTESTENB. 

The  small  intestine  is  that  part  of  the  alimentary  canal  in  which  the  chyme  b 
mixed  with  the  bile,  the  pancreatic  juice,  and  the  secretions  of  the  various  ^land'^ 
imbedded  in  the  mucous  luembrane  of  the  intestine,  and  where  the  separation  of 
the  nutritive  principle  of  the  food,  tbe  chyle,  is  effected;  this  constitutes  chyli- 
fi cat  ion. 

The  small  intestine  is  a  convoluted  tube  about  twenty  feet  in  length,'  which  gnu\* 
ually  diminishes  in  size  from  its  commencement  to  its  termination.  It  is  contained 
in  the  central  and  lower  partj*  of  the  abiloiuiual  and  pelvic  cavities,  surrounded 
above  and  at  tbe  sides  by  the  large  intestine;  in  relation  in  fn.mt  with  the  great 
omentuiu  and  abdominal  parietes ;  and  connecte*i  to  tbe  spine  by  a  fold  of  perito- 
neum, tbe  mesentery.  The  small  inti*stine  is  divisible  into  thi-ee  portions — the 
duodenum,  the  jejunum,  and   tbe  ileum. 

Tbe  Duodenum  has  receive<l  its  name  from  being  about  equal  in  length  t«  the 
brcjulth  of  twelve  fingers  (eight  r)r  ten  inches).  It  is  the  shortest,  the  widest,  and 
the  most  fixed  part  of  tbe  small  intestine;  it  has  no  mesentery,  and  is  only  partially 
covered  by  the  }>erit(meum.  It«  conrae  presents  a  remarkable  curve.  Romewhat  like 
a  horseshoe  in  fonn,  the  convexity  being  direct<.Ml  towurd  the  right  and  the  concav- 
ity to  tbe  left,  embracing  the  be^id  of  the  pancreas,  roniiiiencing  at  tbe  pylorus,  it 
ascends  obli^piely  upward,  backward,  and  to  tbe  right,  to  tbe  under  surface  of  the 
liver:  it  then  descends  in  front  ()f  the  right  kidney,  and  pjKsses  nearlv  tninsvepwlv 
across  tlie  front  of  tbe  spine.  Iiriiiinating  in  tbe  jejunum  cm  the  left  sid*i  of  the  sec- 
ond lumbar  vertebra.  Hence  tbe  duodenum  has  been  divided  into  thrt^e  portions — 
ftscending,  descending,  and  transverse. 

The  first  or  <tJt/»enJhn/  portioti  (Fig.  f>75),  about  two  inches  in  length,  is  fVxv, 
movable,  and  nearly  completely  invested  by  tbe  peritoneum,  which  fonns  the  leaser 

'  Treves  states  thnt  in  one  hiindretl  aiaes  the  areniK^  lenrtth  of*  tlio  nntnll  intestine  in  the  ftdnh 
male  was  22  feci  6  iiichisi,  and  in  llie  adiilt  fcinnlo  23  frt?t  I  irnlies,  hut  ihnt  it  Tories  very  much,  tbe 
extrerue*  iiv  the  male  Ijeine  31  feel  10  inches  in  one  iii**  and  15  feet  fi  inchu*  in  amiiher — n  tliflercnoe 
of  liver  15  feel.  He  auties  ihnl  he  has  convincerl  hiniAi'lf  thai  the  lenKih  "f  the  tn^wel  }<^  imlciienfieot 
in  the  .idnic  of  nffe.  heiebt,  ami  weiifht.  [Ai  hinh  he  nivh  the  intestine  i^  9  feet  6  inci>e«  in  length, 
and  thnt  dnrinjo;  the  first  t\rn  mt^nths  it  (rmws  ahnnt  four  feel  in  lenath.  This  shmild  te-nrh  the  ii|i«cial 
need  of  saitahje  diet  and  the  diiager  of  intestinal  diwaMifi  during  this  enrlr  |teriocl  of  life.] 
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omentum,  ft  is  in  relation  above  and  in  front  with  the  liver  and  neck  of  the  gall- 
bladder; behind  with  the  vessel*  which  run  between  the  hiyer?  of  the  lesser  omen- 
tum— viz.  the  hepatic  artery  and  duel  and  vena  port*.  This  portion  of  the  intestine 
»s  usually  found  after  death  staine«i  with  hile^  espeeially  on  its  anterior  snrt'ace. 

The  second  or  dfHCHnding  portioiu  about  three  inches  in  length,  is  fimilv  fixed  by 
the  peritoneum  and  panci-ea.s.  It  passes  from  the  neck  of  the  gall-bladder  vertically 
downward,  in  front  uf  the  right  kidney,  as  far  as  the  third  lumbar  vertebra.  It  is 
covered  by  peritoiu-um  t»nly  on  its  anterior  suiface.      It  is  in  relation  in  front  w-itb 

Fig.  575. 
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ft«Ulluus  of  ihe  Duodenum  (M  pnnton  of  ihe  tttoniBch  baa  been  cut  iiway). 


the  right  arch  of  the  colon  and  the  mesocolon ;  behind  with  the  front  of  the  right 
kidney  ;  at  its  inner  side  is  the  head  of  the  pancreas  and  the  ductus  communis  cho- 
ledochus.  The  common  bile-duct  and  the  pancreatic  duct  pcrfonue  the  inner  side 
of  this  portion  of  the  intestine  oblitpicly  a  little  below  its  middle. 

The  thinl  or  trnntfveree  portt'oyi,  the  longest  and  narrowest  part  of  the  duodenum, 
passes  across  the  front  of  the  spine,  asccndiiig  from  the  third  to  the  second  lumbar 
vertebra,  and  terminating  In  the  jejunum  on  the  left  side  of  that  bone.  In  front, 
though  at  some  distance  from  it,  is  the  descending  layer  of  the  transverse  nv«»«R^*s*-» 
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or  the  divergence  of  the  two  layers  of  that  structure,  and  it  is  crossetl  by  the  si 
rior  mciienteric  vessols ;  hohind  it  rents  up<»n  the  aortji,  the  vei^a  cava,  and  the  crura 
of  the  Diaphragm  :  above  it  i.s  tlm  h)wer  border  of  thu  ]>unerea.s,  the  superior  mesen- 
teric vessels  passing  forward  between  the  two,^ 

Vessels  and  Nkrve;^. — The  arteries  supplying  the  duodenum  are  the  pyloric  and 
pancreatico-duodenal  branches  nf  the  hepatic  and  the  inferior  pancreatico-duoiienal 
branch  of  the  superior  mesenteric.  The  veins  terminate  in  the  splenic  and  superior 
uicjicnteric.     The  urrveis  are  derived  frf»m  the  solar  plexus. 

The  Jejunum  [jejunHn.  empty)»  so  called  from  being  usually  foun<l  t'mpty  after 
death,  includes  the  u]f|)er  two-fifths  of  the  rest  of  the  small  inte>stine.  It  commences 
at  the  duodcninn  on  the  left  side  of  the  second  lumbar  vertebni,  and  terminate*  in 
the  ileum,  its  convolutions  being  chiefly  confined  to  the  umbilical  and  left  iliac 
regions.  The  Jejunum  is  wider,  its  coats  thicker,  more  vascular,  and  of  a  deeper 
color  than  thone  of  the  ileum  ;  but  there  is  no  charaoteriMtic  mark  to  distinguish  the 
termination  of  the  one  and  the  coiniueneement  of  the  other. 

The  Hetim  {tikiiv,  to  twist),  so  called  from  its  numerous  coils  or  convolations, 
includes  the  remaining  three-fifths  of  the  small  intestine.  It  occupies  chiefly  the 
umbilical,  hypoLriistric,  ri;rlil  iliuc,  and  occasionally  the  pelvic  regions,  and  tonni- 
nates  in  the  riglit  iliac  fossa  by  opening  inUi  the  inner  side  of  the  commencement 
of  the  large  intestine.     Tbe  ileum  is  narrower,  its  coats  thinner  and  less  vascular, 

tbnn  those  of  the  jejunutn,  a  given  lenf^tb 
of  it  weighing  less  than  the  same  length  of 
the  jejunum. 

Structure. — The  wall  of  the  small  in- 
testttie  is  composed  of  four  coats — serous, 
muscular,  areolar,  and  mucous. 

The  seroim  rvat  is  derived  from  the 
peritoneum.  The  first  or  ascending  por- 
tion of  the  duodenum  is  almost  completely 
surrounded  by  that  membrane  ;  the  second 
or  descending  prirtion  is  covered  by  it  only 
in  front ;  and  the  third  or  transverse  portion 
lies  beliind  thedesceudinglayertd*  the  trans- 
verse mesocolon,  by  which  it  is  covered  in 
front.  The  remaining  portion  of  the  srnall 
intestine  is  surroundeil  by  the  peritotjeutn, 
excepting  along  it>^  attached  or  mesenteric 
b(»rdcr;  here  a  space  is  left  for  the  vessels 
and  nerves  to  pass  to  the  gut. 

The  muscular  coaf  consists  of  two  layers 
of  fibres — an  external  or  longituilinal^  and 
an  internal  or  circular  layer.  The  longitu- 
dinal fibres  are  thinly  scatieriHJ  over  the 
surface  of  the  intestine,  and  are  more  distinct  along  its  free  border.  The  eir- 
ntlar  fibres  form  a  thick,  uniform  layer:  they  surround  the  cylinder  of  the  intes- 
tine in  the  greater  part  of  its  circumference,  but  do  not  form  complete  rings.  The 
muscular  coat  is  thicker  at  the  upper  than  at  the  h>wer  part  of  the  small  intestine. 
The  areolar  or  ttuhmueons  roat  contieets  together  the  mucous  and  muscular 
layera.       It  consists  of  loose,   filamentous,  are(dar  tissue  which  forms  a  nidus  for 

*  Dr.  Bruce  Yonn^  »tal05  that  this  ilt-scription  of  the  WnnHenum.  which  is  the  one  iieunllr  ndnpted 
in  nitr  attatomionl  (extlviokH.  in  imi>rr(H>t,  tun  il  makes  nn  mention  of  iv  rmirth  or  terminal  veniml  fNir- 
tion.  If  the  ]Kfint  of  junction  of  the  jejunum  an«i  [lu<H)enum  U.*  eun8u]enxl  to  corre^puntt  lu  t ho  spot 
vrhtre  the  gnl  receives  a  c<»mplele  investment  of  |>eritnnenn),  (hen  there  is  »  fjiiriy  cunt^tunt  pctrtion, 
attniit  on  inch  in  lernrth.  which  nw^endtt  fnnn  the  point  where  the  duodenum  is  ummlly  mid  ^)  lenni> 
niite,  on  the  left  (tide  of  the  vertehml  c^ihimn.  nml  whirh  must  he  rci^anled  m  &  fourth  part  of  the 
ducMleniiin.  This  (Kirtion  in  lixe<l  in  tliis  iM«iiion  liy  a  hnnd  which  extendu  upwanl  from  it.  ohlii^uelr 
ncrofjui  the  norta  to  the  connectire  linsue  around  the  nvliao  axis  and  the  leA  ituh  of  tlte  I'iaphnt^ni. 
iukI  is  lertnetl  the  miMcu/tM  Aimpctuuriux  ditttdrni,  frum  {Kjsseiwins,  acourtling  l4)  Trielz,  pluin  imwiilat 
fibres  mixed  up  with  the  libroua  tiasue  of  which  it  is  principallr  made  up. 
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7rom  a  Vertical  Section  ihPMUjh  n  Twld  ut  the  Mu- 
cous Mviubrtinc  i>r  the  Jejunum  of  a  t'oe:  c,  titu 
muco^.  routAlnliiK  tliv  i-r)i>ti<)r  Lii'ltcTknlm,  and 
pri>jtilini;  a>  \\w  villi;  m,  muH<'ulHri>  inucuwe;  #. 
8Ubiuiico»'a  (A.lluD).1 
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the  snbdivision  of  the  nutrient  vessels  previous  to  their  distribution  to  the  mueous 
Burfftce. 

The  mu*roit9  membrane  is  thick  nnd  highlv  vai*cular  at  the  upper  part  of  the 
small  intestine,  but  somewhat  paler  and  thinner  below.  It  consisitii  of  the  following 
structures:  next  the  cellular  or  submucous  coat  is  a  layer  of  un^triped  muscular 
fibre,  the  muttrttiariit  mnrtntn'  (Fig.  57<»t  w/):  internal  to  this  is  n  ipiantitv  of  reti- 
form  tissue,  enclosing  in  itj*  un'shes  lyniph-cor|mscles.  and  in  which  llie  bbHwI-vt^sels 
and  nerves  ramify;  lastly,  a  bnseuient  membrane,  supjKtrting  a  single  layer  of  epi- 
thelial colls,  which  throughout  the  intestines  arc  columnar  in  character.  Thev  are 
granulur  in  a])i>earance  and  pi>ssess  a  clear  ovnl  iniclcus.  At  their  .superficial  or  unat- 
tached end  they  present  a  distinct  layer  of  highly  refracting  material  marked  hy  ver- 
tical striie,  which  were  formerly  believeti  to  be  minute  channels,  by  which  the  chyle 
wius  taken  up  into  the  interior  of  the  cell  and  by  them  tnuisferriHl  to  the  lacteal  ves- 
sels of  the  mucous  membrane. 

The  mucous  nicmbriine  presents  for  examination  the  follow^ing  structures  con- 
tained within  it  or  belonging  to  it; 

Simple  follicles. 
Valvulw  conniventes.  (  Duo<lenal  glands. 

Villi.  Gland9.<  Solitary  glands. 

(  Agminate  or  Peyer's  ghinds. 
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The  Valvulse  Conniventes  (valves  of  Kerkrin};)  are  reduplications  or  foldings 
of  the  mucous  membrane  and  submucous  tissue.  I  nlike  the  fnbis  in  the  trtomach, 
they  are  permanent,  and  are  not  obliterated  when  the  intestine  is  distende<h  They 
extend  transversely  across  the  cylinder  of  the  intestine  for  about  one-half  or  two- 
thirds  of  its  circumference.  The  larger  folds  are  about  two  inches  in  length  and 
one-third  of  an  inch  in  depth  at  their  broadest  part,  hut  the  greater  number  are  of 
smaller  size.  The  larger  and  smaller  folds  alternate  with  each  other.  They  are 
not  found  at  the  commencement  of  the  duodenum,  but  begin  to  appear  about  one 
or  two  inches  beyond  the  pylorus.  In  the  lower  part  of  the  dcr^eending  portion, 
below  the  prjint  where  the  common  choledic  and  jiancreatic  ducts  enter  the  intes- 
tine, they  are  very  large  and  closely  approximated.  In  the  transverse  portion  of 
the  dtiodenum  and  upper  half  of  the  jejunum  they  are  large  and  numerous;  and 
from  this  point,  down  to  the  middle  of  the  ileum,  they  diminish  considenibly  in 
size.  In  the  lower  jKirt  of  the  ileum  they  almost  entirely  disappear;  hence  the 
comparative  thinness  of  this  portion  of  the  intestine  ils  compared  with  the  duode- 
num and  jejunum.  The  valvulse  conniventes  retard  the  passage  of  the  food  along 
the  intestines  atid  afford  a  more  extensive  surface  for  absorption. 

The  Villi  are  mirmte,  highly  vascular  processes  projecting  from  the  mucous  mem- 
brane of  the  small  intestine  throughout  its  whole  extent,  and  giving  to  its  surface  a 
velvety  appearance.  In  shape  some  are  triangular  and  laminated,  others  conical  or 
cylindrical  with  clubbed  or  filiform  extremities.  They  are  largest  and  most  nume- 
rous in  the  duodenum  and  jejunum,  and  become  fewer  and  smaller  in  the  ileum. 
Krause  estimates  their  niimljer  in  the  upper  part  of  the  small  intestine  at  from  fifty 
to  ninety  in  a  square  line,  and  in  the  lower  part  from  forty  to  seventy*  the  total 
number  for  the  whole  length  of  the  intestine  being  about  four  millions. 

The  structure  of  the  villi  has  been  studie<l  recently  by  many  eminent  anatomists. 
We  shall  here  follow  the  description  of  Dr.  Watney.'  wh<ise  researches  have  a  most 
important  bearing  on  the  physiology  of  that  which  is  the  y»eculiar  function  of  this 
part  of  the  intestine,  the  absorption  of  fat. 

The  essential  parts  of  a  villus  are  the  lacteal  vessel,  the  blood-vessels,  the  epithe- 
Hum,  the  basement  membrane,  and  muscular  tissue  of  the  mucosa,  these  structures 
being  supported  and  held  together  by  retiform  lymphoid  tissue. 

These  structure?*  are  arranged  in  the  following  manner:  Situated  in  the  centre 
of  the  villus  is  the  lactetil,  terminating  near  the  summit  in  a  blind  extremity  :  run- 
muscular  fibres;  surrounding  it  is  a  plexus  of 
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capillary  vej^suls,  tbt*  wbole  being  ent'loseil  by  ft  busement  membrane  supporting 
coliuiinjir  epillieliiiiii.  TIkjm'  ^tructuivs  whiob  are  coutainetl  within  ibe  ba>40ineni 
meiiibrane — naiuelv,  tlu;  liM'leal,  the  inusciilur  lis.sne.  imd  the  blootl-vesM.*!.* — are 
snrnxiniled  and  ench>Heil  by  a  delicate  retituluni  wliirh  forms  ilie  matrix  of  the  vil- 
lus, and  in  the  meshes  tif  whifh  are  foun<l  larj/e  tlattened  cells  >iith  an  ovul  niudeiiM. 
and  in  r«maller  nuniherM  Ivmph-torpuscles.  The^o  latter  are  to  be  dintin^tn>h(?!<l 
from  the  larger  cells  of  the  villus  by  their  behavior  with  re^igents,  by  their  sixe. 
and  by  the  shape  of  their  nucleus,  which  is  .spherical.  Transitional  fnniis,  how- 
ever, of  all  kinds  are  met  with  between  the  lymph-corpuscle  and  the  propfir  c<ril» 
or  the  villus. 

The  htcteah  are  in  some  cases  double,  and  in  some  animals  maltiple.  Situated 
in  tin*  axis  of  the  villi,  they  commence  by  dilated  «pcal  cxtremitiiw  ncju*  to.  but 
not  ijuite  at.  the  summit  of  tlie  villuK.  The  wjiIIk  are  composed  of  a  single  2ayer  of 
eniluthelial  cells,  the  intei-stitiai  substance  between  the  cells  being  continuous  with 
the  reticulum  of  the  matrix. 

The  miiscvlnr  jibreH  are  derived  from  the  miisculari.*!  mucosic,  and  ore  arranged 
in  bundles  anmnd  the  hictcnl  vos.»*el.  extcndiuL'  from  the  base  to  the  summit  of  the 
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■tia  u  L'lt.*ur  iititc  itf  (>rutot»la!im ;  /',  up|>tr  Ihiiil  »{  llu-  tlivW-VtXifl;  r:, '..  r',  ci'IIm  i 

rifia;  It  wUI  t«c  wen  lliat  tht-n-  is  lianlly  nny  «litl»*rfii(-c  Iwtwi'fii  (lie  rril«  of  tl" 
liiDi  "if  till!  u/;^KT  purt  «»f  III*!  (  (iyli*-ve^*«'l,  i(ii<l  ilic  tvlli'  (>f  tbt'  UK'inbrAnH  pn-pr  i-. ,   . 
Uiii*  lit  the  \*iL^'  *tX  ilu'  t'l'itlii'lluni  fMniM-il  by  tbe  rtilculum.     t\  will  ^■*•  seen  itint  thi' 
IwtiveLn  all   tbe  f..lh('r  eU'ineiit»  nf  Ibe  vllliii* .  Ilu-  rt'ticulum  coiitJilu-t  lUIck'MiiiiKo  «>r 
illogram  Kbtjws  tbaLtbe  cvW*.  uf  the  upiMrritart  t if  tbe  villus  are  lar];pratii]  eonutin  i\  Hr^K .  .■■■..  -■,  ,-, 
than  those  f»f  the  lower  part.    The  cell*  of  tbe  iipiier  |*art  of  tbe  ehylc-vcsscl  tJlfli-r  iKiinewtiat  from 
the  lower  pan,  In  rbni  they  morv  nearly  n-wmMe  the  w\U  of  the  fniTvncbvma. 
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villus,  and  giving  oft'  latenlly  individual  muBole-cells,  which  are  encb>8e<l  by  the 
reticulum,  and  by  it  arc  attached  to  the  bastmient  membrane. 

The  blood'*H'B$fh  form  a  plexiif*  between  the  laoteal  and  the  biisement  mem* 
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branes,  and  are  enclosed  in  the  reticular  tissue ;  in  the  interatices  of  the  capillarv 
plexus  which  they  fonii  are  contained  the  t-ells  of  the  villus. 

These  Btructurcs  are  surrounded  by  the  basement  membrane^  which  ift  tuade  up 
of  a  stratum  of  endothelial  cells  ami  upon  which  is  placed  a  layer  of  columniir  epi- 
thelium. The  reticulum  of  the  matrix  is  continuous  through  the  basement  nicmbmne 
(that  is,  through  the  interntitial  substance  between  the  individual  endothelial  crlls) 
with  the  intert»titial  ci'ment  substance  of  tlie  columnar  cells  of  the  surface  of  iho  vil- 
lus. Thus  we  ai*e  etiabled  to  trace  a  direct  continuity  between  the  interior  of  the 
lacteal  and  the  surface  of  the  villus  by  means  of  the  reticular  tissue:  aiid  it  is  alon*: 
this  path  that,  according  to  Dr.  Wainey,  the  chvl<?  passes  in  the  proe^  of  absorp- 
tion by  the  villi.  That  is  to  say.  it  passe*  through  the  interstitial  substance  between 
the  epithelium  cells,  through  the  interstitial  subslancc  of  the  basement  membrane,  the 
reticulum  of  the  matrix  and  the  interstitial  substance  between  the  endtiihelial  plates 
of  the  lacteal, — all  which  structures  have  been  shown  to  be  continuous  with  one 
another,  and,  being  j)robably  semifluid,  do  not  offer  any  obstacle  to  the  passage  of 
the  mole<'ular  baais  of  the  chyle. 

All  these  points  are  illustrated  by  the  accompanying  diagram  by  Dr.  Watney 
(Fig.  577),  for  which  1  have  to  express  my  best  thanks  to  him ;  and  a  compari- 


Kio.  578. 


Fio.  679. 


Artmrg 


Two  VtUt  (mnicnlOcd). 


TmiUTeriie  Bertlnn  ^r  (*r)-|>te  of  Uebericnbo  iKIvin 
uml  Noble  Bmllh). 


son  with  Fig.  578  will  show  the  chief  points  in  which  the  new  differs  from  the  old 
description. 

The  Simple  Follicles,  or  crypto  of  LieberkUhn  (Fig.  580),  are  found  in  consid- 
erable numbers  over  every  part  of  the  mucous  membrane  of  tiie  small  intestine. 
Thcv  consist  of  minute  tubular  depressions  of  the  mucous  membrane  arranged  per- 
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pendicularly  to  the  surface,  upon  which  they  open  by  small  circular  apertures.  They 
may  be  seen  with  the  aid  of  a  lens,  their  orifices  appcfirin^  as  minute  dots  snittered 
between  the  villi.  Their  walls  are  thin,  consisting  of  a  layer  of  baj^ement  membnirie 
(which  is,  in  fact,  an  endothelial  membrane),  lined  by  columnar  epithelium,  and  cov- 
ered on  their  exterior  by  capillarv  vessels. 

The  Duodenal,  or  Brunner'e  Glands,  are  limited  to  the  duodenum  and  com- 
mencement of  the  jejunum.     Thev  are  small,  flattened,  granular  hotlie^  vwAs^A^sA. 
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in  the  submucous  areolar  tissue,  and  open  ujK>n  the  .sui-face  of  the  mucous  membrane 

by  niiuute  excretorv  ducts.  Thev  are 
most  numerous  and  largest  near  the  py- 
lorus. They  rnay  he  coiiiimred  to  the  elo^ 
mentar}'  lohulet^  of  a  salivary  gland  spread 
out  over  a  broad  iiurface  instead  of  being 
collected  in  a  rnaiw.  They  consist  of  a 
nuuiher  of  tuhuhir  alve^di,  linwl  by  epi- 
thelium an<l  opening  l>y  a  sin;»le  iluet  on 
the  inner  surface  of  tlie  intestine. 

The  Solitary  Glands  (t/hittduhf  »oli' 
taritp)  are  found  scattered  throughout  the 
mucous  membrane  of  the  snuill  intOHtine, 
but  are  most  numerous  in  the  lower  part 
of  the  ileum.  Tliey  are  small,  round, 
whitisli  bo<lio.«.  from  half  a  line  to  a  line 
in  diameter.  Their  free  surface  is  covered 
with  villi^  and  each  gland  is  surrounded 
by  the  openings  of  the  follicles  of  Lieber- 
kiihn.  They  are  now  recognized  as  lymph- 
follicles,  and  consist  of  a  dense  interlacing 
retiforra  tissue,  closely  packe<l  with  lymph- 
corpuscles  and  permeated  with  an  abun- 
dant capillary  network  (Fig.  581).  The 
intei'spaccs  of  the  retiform  tissue  are  con- 
tinuous with  larger  lymph-spaces  at  the 
base  of  the  gland  tlivough  which  they  communicate  with  the  lacteal  system.  They 
are  situated  partly  i?i  the  submucous  tissue,  partly  in  the  mucous  membnine,  where 
they  form  slight  projections  of  its  epithelial  layer  after  having  penetrated  the  mu&- 
cubiris  mucosic.  The  villi  which  arc  situated  on  them  are  gcnenilly  absent  from  the 
very  summit  (or  **  cupola, "  ha  Frey  calls  it)  of  the  gland. 

Peyer's  Glands  [or  Patches]  (Figs.  581-o84)  may  be  regarded  as  aggregations  of 
solitary  gl»n<ls,  farming  circular  or  oval  patches  from  twenty  to  thirty  in  number,  and 
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varying  in  length  from  half  an  inch  to  four  inches.  They  are  largest  and  most  numer- 
ous in  the  ileum.  [Hence  the  tenderness  in  the  right  iliac  f<Mwa  in  typhoid  fever,  in 
which  these  j>atches  are  inflamed  and  ulcerate<l.]     In  the  lower  part  of  the  jejunani 
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they  are  small,  of  a  circular  form,  and  few  in  number.  They  are  oecasionuUy  set^n 
in  the  duodenum.  They  urc  placed  len^^lhwise  iu  the  inteetine,  covering  the  jiortiou 
of  the  tube  most  distant  from  the  attachment  of  the  metM;ntery.  Each  putch  is 
formed  of  a  group  of  the  above-described  solitary  ghinds  covered  with  mucoun  mem- 
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brane,  and  in  almost  every  respect  are  gimilar  in  structure  to  them.  They  do  not, 
however,  as  a  rule,  possess  villi  on  their  free  surface.  Each  patch  is  surrt^mded 
by  a  circle  of  the  crypts  of  Lieberkuhn.  They  arc  best  n)arke<I  in  the  youn^  sub- 
jwt,  becoming  indistinct  in  middle  a^e»  and  sometimes  altogether  disappearing  in 
advanced  life.  They  are  largely  supplied  with  blood-vessels,  which  fonii  an  abun- 
dant plfxus  around  earii  follicle,  from  which  fine  branches  are  given  off  which  per- 
meate the  lymphoid  tissue  in  the  interior  of  the  follicle. 
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The  large  intestine  extends  from  tlie  termination  of  the  ileum  to  the  anns.  It  is 
about  five  feet  in  length,  being  one-fifth  of  tbe  whole  extent  of  the  intestinal  canal. [*] 
It  is  largest  at  its  eomineneeuient  at  the  cjpcum,  and  gnidually  diminishes  as  far  as 
the  rectum,  where  there  is  a  dilatation  of  considerable  size  just  above  the  anus.  It 
differs  from  the  small  intestine  in  its  greater  size,  its  more  fixed  i>osition,  and  its 
sacculated  form.  The  large  intestine  in  its  course  describes  an  arch  which  sur- 
rounds the  convolutions  of  the  snudl  intestine.  It  Ciunnu-nces  in  the  right  iliac 
fossa  in  a  dilated  part,  the  rtpcum.  It  ascends  through  the  right  lumbar  and  hypo- 
chondriac regions  U>  the  under  surface  of  the  liver;  passes  transversely  a<*ross  the 
abdomen  on  the  confines  of  the  epigastric  and  umbilical  regions  to  the  left  hypo- 
chondriac region:  descends  through  tlie  left  lumbar  region  to  the  left  iliac  fossa, 
where  it  bewunes  convttlute*!  and  fonus  tlie  Higuioid  llexure :  finally,  it  enters  the 
pelvis  and  descends  along  its  posterii)r  wall  to  the  anus.  The  large  intestine  is 
divided  into  the  cjecum,  colon,  and  rectum. 


[^  At  birth,  Treves  states,  the  Urge  intestine  is  1  foot  and  10  inches  in  length,  of  which  10  inches 

to  the  sigmoid  Ucxurc.    lij  the  first  four  uumths  after  birth  the  larpe  intestine  grows  nono  in  length, 
nt  a  readjimtnient  of  iu  \mris  take»  place  wiilioiit  aiir  disIurlmnL-e  nt'  the  |:H>ritoneiim,  such  ihni  then 
the  ^ipnloid  llexure  meamirw*  only  6  inthcK.  und  the  rest  of  the  laritre  Kmel  J  foot  4  incheH.\ 
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The  Csecum  (caucus,  bliiui)  (Fi^.  585)  ie  the  larj^  blind  pouch  ttr  rul-ihvsa*^?  in 
which  the  large  intestine  commences.  [Its  ttill  nnme  is  the  caput  oaeciun  coli ; 
that  is,  the  "  blind  ".  or  closed  *' head  of  the  colon."     Its  len;»th  is  2|  inches  and 

its  breadth  3  inches.]  It  is  the  most  dilated 
part  of*  the  tube,  meaiiurin;^  about  two  and  a 
hair  inches  both  in  its  vertical  nnd  transverse 
diameters.  Its  position  varies  sf»mewhut ;  usu- 
ally it  is  found  lying  upon  the  Psoiis  muscle, 
and  so  placed  thut  its  ajtex  or  lowest  point  is 
just  projecting  beyond  the  inner  border  of 
that  muscle,  corresponding  to  a  point  a  little 
to  the  inner  side  of  the  middle  of  Poupart's 
ligament.  Sometimes,  however,  it  is  situated 
extenial  to  this,  in  the  right  iliac  fossa,  in  re- 
lation with  the  Iliacus  niiisde;  and  at  other 
times  it  lies  interixal  to  both  Psoas  and  Iliacus, 
either  resting  on  the  pelvic  brim  or  altogether 
eontainetl  within  the  pelvis.  It  is  eiitirelv 
enveloped  on  all  sides  by  peritoneum,  which 
after  enclosing  it  is  rejected  on  to  the  p4iste- 
rior  wail  of  the  abdonieii,  being  continuous 
with  the  ascending  mesocolon  when  this  ful-J 
exists.  The  caecum,  therefore,  lies  quite  free 
in  the  abdominal  cavity  and  enjoys  n  consid- 
erable amount  of  movement.* 

Attached  tij  its  lower  and  back  part  is 
the  Appendix  Vermifonnis,  a  long,  narrow, 
worm-shaped  tube,  the  rudiment  of  the  length- 
ened ciecum  found  in  all  the  Mammalia,  except 
some  of  the  higher  apes  and  the  wombat,  in  whom  an  appendix  exists.  The  apfK»n- 
ilix  varies  from  three  to  six  inches  in  length,  its  average  diameter  being  about  e(|UttI 
to  that  of  a  goose-quilL  It  Is  usually  ilirected  upward  and  inward  behind  the  ea*cnui. 
coiled  upon  itself,  and  tcnoinates  in  a  blunt  point,  being  retained  in  its  position  by 
a  foM  of  peritoneum  wljich  sunictinies  funiis  a  mesentery  for  it.  Its  canal  is  small, 
and  comiuunieaies  with  the  csecum  by  an  orifice  which  is  sometimes  guarded  with 
an  incomplete  valve.  Its  coats  are  thick  and  its  mucous  lining  furnishetl  with  a 
large  number  of  solitary  glands. 

[Surgfical  Anatomy. — The  relations  of  the  ciBcum  nnd  the  ap()*!nilix  nhould  Ik*  cArofullv 
obscrvt'il.  liiduinmatinii  and  pi'rforation  of  the  um)«ndix  from  tecal  concivtions  or  foreipi 
bodies,  and  inHLHiimatioD  of  the  caput  coti  (typhlitifi,  pcritvphlititii),  are  frofpiently  iMH>n,  and 
often  demand  operation  to  give  vent  to  the  pu^  that  fornifl.  ThiK.  fortunateir,  ie  usually  a  Uro- 
itwl  ah'tct?H».  thuu^h  Hoinetiiues  ditiuHe  perilunitin  is  produced.  It  niav  usuaify  be  reached  mwt 
readily  l)y  an  inriHion  an  inch  above  Poupart's  lif^ament,  fuiluweti  Ijy  a  careful  (tinwei'tioa  intoth^ 
iliac  fo9fiaand  toward  the  pelvin.  thou^^h  sometimes  it  deinandft  aMoiiiinal  i^fM^tion  in  (hemitldlr  line. 
The  officum  in  free  ana  mol>ile,  and  Aoinetimet*,  therefore,  la  found  in  a  hernin.] 

lleO'Cfpc.al  Valve. — The  lower  end  of  the  ileum  torminates  at  the  inner  and  back 
part  of  the  large  intestine,  opposite  the  junction  of  the  cjecum  wiih  the  colon.  At 
this  point  the  mucous  membrane  forms  two  valvular  fulds  which  project  into  the 
large  intestine  and  are  sepanued  from  each  other  by  a  narrow  elongateil  a|>erture. 
These  folds  form  the  ile'>-ciecal  valve  (vah'uhr  Bauhi/ii).  Each  fold  is  scmiluDar 
in  form.  The  upper  one,  nearly  horizontal  in  direction,  is  attached  by  its  convex 
border  to  the  point  of  junction  of  the  ileum  with  the  colon  ;  the  lower  segment  to 
the  point  of  junction  of  the  ileum  with  the  csecura.     Their  free  concave  nmrgins 

'  The  rttwve  description  of  the  p<»rtilion  of  the  crreuro  is  the  one  recently  given  by  Mr.  Treve*  in 
his  Ilunlerian  lectnren.  It  differs  I'rntii  tliat  usually  Touiid  in  the  text-Uwilcs  of  unithmiy.  'I'hei*  is 
no  doubt  that  the  deMcrlpiion  i^iven  tn*  Mr.  Treves  is  the  c^irrect  one.  [The  Tarlaiiims  in  puaiiioo  of 
the  crecuro  nre  due  in  its  nuMle  of  develoiimenl.]  [MhUi^  ■  .V.  O.  .}fret.  nnd  Surg.  Jonnt.,  i>ef-.  1H»7* 
htut  nhown  ihiil.nd  early  u»  1861,  Liittrlilia  (wiinteH  nut  the  •■oniplete  peril<>neiil  inve»(ln>eiit  of  the 
imrum,  tlius  »nte<iatine  .Mr.  Treves  by  twenty*fmir  yeai^  None  the  lois  credit,  however.  i«  due  Mr. 
Trevw  for  his  valuable  lectures.] 
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project  into  the  intestine,  separated  from  one  another  bv  a  narrow  ^lit-like  aperture 
directed  transversely.  At  each  end  of  tins  aperture  the  two  Begmenis  of  the  valve 
coalesce,  and  are  continued  a.s  a  nsirrow  membranous  ridge  around  the  canal  of  the 
intestine  for  a  short  distance,  forming  the  fnina  or  reftntn'ula  of  the  valve.  The 
left  end  of  this  aperture  is  nmnded :  the  ri^jht  end  is  narrow  and  pointed. 

Each  segment  of  the  valve  is  formed  by  a  redupli«ition  of  the  mucMJua  membrane 
jind  uf  the  circular  muscular  fibres  of  the  iuteHtine,  the  longitudinnt  fibres  and  peri- 
toTieum  being  continued  uninterruptedly  acrose  from  one  iutentine  to  the  other. 
When  these  are  divided  or  removed  the  ileum  may  be  drawn  outward,  and  all 
tracer  of  the  valve  will  be  lost,  the  ileum  appearing  to  open  into  the  large  intestine 
bv  ft  funnel-shapod  orifice  of  large  size. 

The  surface  of  each  segmeut  of  the  valve  directed  toward  tlie  ileum  is  covered 
with  villt»  and  presents  the  characteristic  structure  of  the  mucous  membrane  of  the 
small  intestine;  whilst  that  turned  toward  the  large  intestine  is  destitute  of  villi, 
and  marked  with  the  orifices  of  the  numerous  tubular  glands  jieeuliar  to  the  mem- 
brane in  the  large  intestine.  These  differences  in  structure  continue  as  far  as  the 
free  margin  of  the  valve. 

When  the  ciecum  is  distended  the  margins  of  the  opening  are  approxnimte<l.  w» 
as  to  prevent  any  reflux  into  tlie  ileum. 

The  Colon  is  divided  into  four  parts— the  ascending,  transvewe,  descending,  and 
the  sigmoid  flexure. 

The  ascendiner  colon  is  smaller  than  the  cfecum.  It  passes  upward,  from  its 
commencement  at  the  ciccum  opposite  the  ileo-ca?cal  valve,  to  the  under  surfaee  of 
the  liver  on  the  right  of  the  galUbhidder,  where  it  bends  abruptly  inward  to  the 
left,  forming  iha  hepativ  jhrnrr.  It  is  retaine*!  in  eontnct  with  the  posicrinr  wall 
of  the  abdomen  by  the  peritoneum,  which  covers  its  anterior  surface  nnd  sides,  its 
]M»stcrior  surl'ace  being  connected  by  loose  areolar  tissue  with  the  Quadratus  luni- 
borura,  right  kidney,  and  desi-ending  portion  of  the  duodenum  (Figs.  fiSfJ,  oHT) : 
sometimes  the  |>eritoneum  almost  completely  invests  it  and  fonns  u  distinct  but 
narrow  mesocolon.'  It  is  in  relation  in  front  with  the  convolutions  of  the  ileum 
and  the  abdominal  parietes:  behind,  it  lies  on  the  Quadratus  lumborura  muscle  and 
right  kidney. 

The  transverse  colon,  the  longest  part  of  the  large  intestine,  pas.ses  trani^- 
versely  from  right  to  left  across  the  abdomen,  opposite  the  confines  of  the  epigas- 
tric and  urnbilicAl  zones,  into  the  left  hypoelumdriiic  region,  where  it  curves  down- 
ward beneath  the  lower  end  of  the  spleen,  forming  tlie  s/ifcrtir  jltrnre.  In  its 
course  it  describes  an  arch,  the  concavity  of  which  is  direi-ted  backward  toward 
the  vertebral  column  ;  hence  the  name,  transverse  arch  of  the  eofott.  This  is  the 
most  movable  part  of  the  colon,  being  almost  completely  invested  by  peritoneum, 
and  connected  to  the  spine  behind  by  a  large  and  wide  duplicaturt^  of  that  mem- 
brane, the  transirerse  jnesocolon.  It  Js  in  relation  by  its  upper  surface  with  the 
liver  atid  gall-bladder,  the  great  curvature  of  the  stomach,  ainl  the  lower  end  of 
the  spleen:  by  its  under  surface  with  the  sninll  intestines:  by  \t^  anterior  surface 
with  the  anterior  layers  of  the  groat  omentum  iind  the  abdoruirial  piirieles;  by 
i ts  posterior  surface  with  the  transverse  mesocolon  and  t h i rd  jtortion  of  the 
duodenum. 

The  descending  colon  passes  almost  vertically  downward  through  the  left  hypo- 
chondriac and  lumbar  regions  to  the  upper  part  of  the  left  iliac  foss,a,  where  it  ter- 
minates in  the  sigmoid  flexun*.  It  is  retained  in  position  by  the  peritoneum,  which 
covers  its  anterior  surface  and  sides,  its  posterior  surface  being  connected  by  areolar 

^  Mr.  Treves  stales  that,  after  a  careful  oxnitiinatinn  of  100  Knhjccte,  tic  funnd  that  in  52  there  wrus 
neither  an  nacendin^  nor  a  (le«cendin];  nie^ocrilon.  In  *J2  there  wns  a  desevndinu  ii)eiM)<.-oloii,  hut  no 
trace  of  a  corro»j>ondinx  fnhl  on  the  other  side.  In  11  suhjecti*  there  wat*  a  mesocolon  to  hoth  the 
B^cxHiding  and  ilic  dewcndinij;  segments  of  the  Ixivrel ;  uliih)  in  the  rt-iiminint;  12  iht-re  was  an 
ahccndin^r  mes'xxdon,  litit  no  correspondins  fold  fm  the  left  side,  it  folluwn,  thtrefore,  that  in  per- 
forming  lumbar  fohitnmy  a  nifsiHHdcui  muy  \te  expetieti  ii|Hfn  ihe  left  «ide  in  M(J  per  eciu.  uf  nil  t*aBe8, 
and  on  the  rigJil  in  2Q  per  cent.  {Tht  Atuitomy  of  the  Inlrntimd  OumI  uml  VrriUmrum  in  ,Vfut.  I^iSJEk 
p.  66). 
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tissue  with  the  left  crus  of  the  Dinphnigm,  the  left  kidney,  and  the  Quadratus 
borum  (Figs.  586,  587).      It  is  siu.iUer  in  calibre  and  more  deeply  placed  than  tL«| 
ascending  colon,  and  is  more  frequently  coveretl  with  peritoneum  on  its  posterior 


Fi«.  mi 


limemm  of  tb«  Rt^lattuiu  ul  lliv  Lurvu  InUMtlav  miil  KlUuvy,  fh>m  butilud. 

surface  than  the  iv^cending  colon  (Treves).  [It  is  very  important  to  locate  tfce 
colon  accurately  fi-oni  the  exterior  in  operations  upon  it.  It  lies  half  an  iodi 
behind  the  mitl-poiut  between  the  anterior  and  superior  spines  of  the  ilium.] 


THE   LARGE   INTESTINE. 


8t$5 


The  sigicnoid  flexure  is  the  iiarrowcitt.  jiurt  of  the  colon ;   ic  is  situated  iii  the 
left  iliac  fossik,  cotiimeiicing  from  the  t<'nninntion  of  the  descending  colon  at  the 

Fio.  687. 


Xktit  '^fflffHlnna  tkl  Lhe  VljK>em  uid  Uufe  VaMfrla  ni  the  Ab^loiucu  ^mwu  Duiu  bvbliutf  ttka  lliit  donol  Vcrtebn 

being  well  mUed). 

margin  of  the  crest  of  the  ilium,  and  endinj;^  in  the  rectum  opposite  the  left  -sacro- 
iliftc  8ym]>hysi8.  It  curves  in  the  first  jtliice  inwanl  ncro^^s  the  Psoas  muscle;  it 
then  dc«icend!i  vcrticjilly  aluu^  the  left  wall  of  the  pelvis,  and  EinuHy  a«iaM>.  "^jaaftM^ 
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inward  to  the  left  Hacro-ilinc  joint,  whore  it  becomes  the  rectum.  It  is  retained  in 
ita  place  by  a  loose  fold  of  peritoneum,  the  signund  vwsocolon.  It  is  in  relation  iu 
front  with  the  r-mall  iutestine.s  and  ab<loinina1  parietes. 

[Trove-*  defines  the  sigmoid  flexure  hs  thiit  portion  of  the  large  bowel  from  the 
Psoas  muscle  to  the  third  iMicnd  vertebra.  He  includes,  therefore,  iind  properly, 
in  the  sigmoiil  flexure  the  first  part  oF  the  re<!tum  as  usually  (U\sorihe<l.  It  lies  not 
in  the  left  iliac  fossa,  but  in  ihi*  pelvis.  It  is  not  iiMially  S-  or  2-^haped.  but  a 
large  loop,  ITJ  incht«  lan^.  more  like  the  Greek  ii  (omega),  the  top  of  the  hxip 
sometimes  even  touching  ilie  right  side  of  the  pelvis.] 

The  Rectum  is  the  tonninal  part  of  the  large  intestine,  and  extends  from  the 
sigmoid  flexure  to  the  anus;  it  varies  in  length  from  six  to  eight  inches,  and  has 
received  it^  name  from  being  less  flexuous  than  any  other  part  of  the  intestinal 
canal.  It  commences  opposite  the  left  sacro-iliac  symphysis,  pa-sses  obliquely  down- 
ward from  left  to  right  to  the  middle  of  the  sacrum,  forming  a  gentle  curve  tf>  the 
right  side;  it  then  descends  in  front  of  the  hiwer  part  of  the  sacnira  and  coccyx, 
presenting  a  curve  with  its  concavity  forward,  and  near  the  extremity  of  the  latter 
bono  inclines  backward  to  terminate  at  llie  anus.  The  rectum  is,  therefore,  not 
slrnight.  the  upper  part  being  directed  obliquely  fmm  the  left  side  to  the  meilian 
line,  the  middle  portinti  being  curved  in  the  direction  of  the  hollow  of  the  sacrum 
and  coccyx,  and  the  lower  portion  presenting  n  .short  curve  in  the  opposite  direc- 
tion, ['l^^i^  change  of  direction  it  is  very  important  to  remember  in  the  introduc- 
tion of  the  finger  and  of  instruments  into  the  rectum.  For  the  first  inch  they 
should  be  introduced  in  the  direction  of  tlic  lunbilicus,  and  then  be  direcletl  into 
the  hollow  of  the  s:icrum.]  The  rectum  is  cylindrical,  not  sjicculaled  like  the  rt*st 
of  the  large  intestirie;  it  is  narrower  at  its  u])per  part  than  tlie  sigmoid  flexure. 
gradually  increases  in  size  as  it  descends,  aud  immediately  above  the  anus  presents 
a  considenible  dilatation  capable  of  acquiriiig  an  enormous  size.  The  rectum  is 
divided  into  three  portions — upper,  middle,  and  lower.  [See  the  preceding 
jjuragrajih.] 

The  upper  jturtimi^  which  includes  about  half  the  length  of  the  tube,  extends 
obliquely  fi^om  the  let't  sucro-iliac  symphysis  to  the  middle  of  the  third  piece  of  the 
sacrum.  It  is  almost  completely  surrouiirled  by  peritoneum,  and  connectetl  to  the 
sacrum  behind  by  a  duplicature  of  that  membrane,  the  mttiorfcUim.  It  is  in  rela- 
tion behind  with  the  Pyriformis  muscle,  the  sacral  plexus  of  nerves,  and  the  brancht*s 
of  the  intermil  iliac  artery  of  the  left  side,  which  separate  it  from  the  wM^rum  and 
sacro-iliac  symphysis;  in  front  it  is  sejiarated,  in  the  male,  from  the  posterior  sur- 
face of  the  blivdiler ;  iu  the  female,  from  the  posterior  surface  of  the  uterus  and  its 
appendages  by  some  convolutions  f>f  the  small  intestine. 

The  middle  portion  of  the  rectum  is  about  three  inches  in  length,  and  extends 
as  far  as  the  tip  of  the  coccyx.  It  is  closely  connected  to  the  concavity  of  the 
sacrum,  and  covered  by  peritoneum  only  on  the  upper  part  of  itj<  anterior  surface. 
It  is  in  relation  in  front,  in  the  male,  with  the  triangular  portion  of  the  base  of  the 
bladder,  the  vesicuhe  seminales.  and  vasa  deferentia.  more  anteriorly  with  the  under 
surface  of  the  prostate.  In  the  female  it  is  adherent  to  the  jKxsterior  wall  of  the 
vagina. 

The  htver  portion  is  about  am  inch  or  an  inch  and  a  half  in  length  ;  it  curve* 
backward  at  the  fore  part  of  llie  prostate  gland  and  tenuinates  at  the  anus.  This 
portion  of  the  intestine  receives  no  jieritoneal  covering.  [According  to  Dr.  J.  B. 
Roberts,  the  peritoneum  extends,  when  the  parts  are  in  tiitn^  XAt  within  I^  to  2 
inches  of  the  anus,  but  when  the  parts  are  removed  the  distance  is  3^  to  4J  inches.] 
It  is  invested  by  the  Internal  sphincter,  supporti^l  by  the  Levatores  ani  muscles^ 
and  surrounded  at  its  termination  by  the  External  sphincter.  In  the  male  it  is 
separated  from  the  membranous  portion  and  bulb  of  the  urethra  by  a  triangular 
space,  and  in  the  female  a  similar  s]iacc  intervenes  between  it  and  the  vagina.  This 
space  forms  by  its  base  the  perineum. 

Structure. — The  large  intestine  ha.H  four  coats^-serous,  muscular,  cellular,  sod 
mucous. 
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The  »ifrotu  coat  is  derived  from  tbc  periioueum.  and  invests  the  different  porlioiu 
of  the  lar;zc  int*?8tine  to  a  vurialde  extent.  The  caecum  is  completely'  covereti  hj 
the  sc»rons  mcniSniiie.  The  imeending  and  descending  colon  iire  usnallj  eovered 
only  in  front.*  The  transvcrHe  colon  iH  almost  completely  invented,  the  part^  uorre- 
spondinj;  tn  the  attachment  of  the  great  omentum  and  transverse  mesocolon  being 
ahme  excepttMl.  The  sigmoid  flexure  is  nearly  comj)letely  surrounded,  the  point 
corresponding  to  the  attachment  of  the  sigmoid  mesocolon  being  excepted.  The 
upper  jiart  of  the  rectum  h^  almost  completely  invested  by  the  peritoneum,  the 
middle  jwrtion  is  covered  only  on  its  ant-erior  surface,  and  the  h>wer  portion  ia 
entirely  devoid  of  any  serous  covering.  In  the  course  of  the  colon  and  upper  part 
of  the  rectum  the  peritoneal  coat  is  thrown  into  a  number  of  small  pouches  filled 
with  fat,  called  appendif^efs  ejnploka:  They  arc  chieHy  ap]>cndcd  to  the  transverse 
colon. 

The  iiiHttvular  coat  consists  of  an  external  longitudinal  and  an  internal  circular 
layer  of  muscular  fibres. 

Tlie  lotiffi'tudinal  fibn-s  are  not  found  as  a  uniform  layer  over  the  whole  surface 
of  tlie  krgc  intestine.  In  tlie  ciecum  and  colon  they  are  espe(?ially  collected  into 
throe  tlal  longitudinal  bands,  each  being  about  half  an  inch  in  width.  These  bands 
commence  at  the  attachment  of  the  apjx-ndix  venniformis  to  the  c*cuni :  one,  the 
posterior,  is  placed  along  the  attached  border  of  the  iiUestine:  the  anterior  band, 
the  largest,  corresponds  along  the  arch  of  the  colon  to  the  attachment  of  the  great 
omentum,  but  ia  in  front  in  the  u,"^ccnding  and  descending  colon  and  .sigmoid  llexurc; 
the  third  or  latenil  b;ind  is  found  on  the  inner  side  of  the  ascendiii;:  and  descending 
cohm  and  on  tlie  undi-r  bordt-r  of  the  transven>e  colon.  These  bands  are  nearly 
(»nc-half  sliortcr  than  the  uther  \mvts  of  the  intestine,  and  serve  to  protlnce  the  sac- 
culi  which  are  characteristic  of  the  ciecum  and  colon;  accordingly,  when  they  are 
dissecleil  off  the  tube  can  be  lengthened  and  its  sacculated  cliaracter  becomes  lost. 
In  the  sigmoid  flexure  the  longitudinal  fibres  become  more  scattered,  but  upon  its 
lowur  part  and  around  the  rectum  they  sprea<i  out  and  forai  n  thick  uniform  layer. 
[In  lumhar  colotomy  the  cohm  may  be  recognized  by  these  longitudinal  bands.] 

Tbe  rirrular  fihrcR  fonn  a  fhin  layer  over  the  cfecum  and  colon,  being  es])eciallv 
accumulated  in  the  intervals  between  the  sacculi :  in  the  rectum  they  fonn  a  thick 
layer,  especially  at  its  lower  end.  where  they  become  numerous  and  form  the  Inter- 
nal sphincter. 

The  fireolar  coat  connects  the  muscular  and  mucous  layers  closely  together. 

The  mw^oun  membrane  in  the  ciecum  and  colon  is  pale  and  of  a  grayish  or  pale- 
yellow  color.  It  is  quite  smooth,  destitute  of  villi,  and  niisod  into  numerous  cres- 
centic  folds  whicli  corres[>ond  to  the  intervals  between  the  sacculi.  In  the  rectum 
it  is  thicker,  of  a  darker  color,  more  vascular,  and  connected  loosely  to  the  muscu- 
lar coat,  as  in  the  oesophagus.  When  the  lower  part  of  the  rectum  is  contracted  its 
mucous  memltrane  is  thrown  into  a  number  of  folds,  some  of  which,  near  the  anus, 
are  longitudinal  in  direction  and  are  efface<l  by  the  distension  of  the  gut.  Besides 
these  there  are  certain  pernument  folds  of  a  semilunar  shape  described  by  Mr. 
IIoust<»n,'  They  are  usually  three  in  number;  sometimes  a  fourth  is  found,  and 
oct^sionally  only  two  are  present.  One  is  situate<l  near  the  commencement  of  the 
rectum  on  th*^  right  side;  another  extends  inward  from  the  left  side  of  the  tube, 
opposite  the  middle  of  the  sacrum ;  the  largest  and  most  constant  one  pntjects  back- 
warrl  from  the  fore  j)art  nf  the  rectum  opposite  the  base  of  the  bladder.  When  a 
fourth  is  present,  it  is  situated  about  an  inch  above  the  anus  on  the  back  of  the 
rectum.  These  folds  are  about  half  an  inch  in  width  and  contain  some  of  the  circu- 
lar fibres  of  the  gut.  In  the  empty  state  of  the  intestine  they  ovcrhij)  each  other, 
as  Mr.  Houston  remarks,  so  effectually  as  to  re<^uire  considerable  manoeuvring  to 
conduct  a  bougie  or  the  finger  along  the  canal  of  the  intestine.  Their  u.'*e  seems  to 
be  •''to  support  the  weight  of  fecal  nuittcr  and  prevent  its  urging  toward  the  anus, 
where  its  presence  always  excites  a  sensation  demanding  its  discharge." 

As  in  the  small  intestine,  the  mucous  membrane  consists  of  a  muscular  layer,  the 
See  footnote  p.  883.  *  hult,  Hmp,  Report*,  xs?v.n  -^.\'^'^. 
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Sarfhco  of  mticons  mcnbnne. 
opening  of  Lieberkuhn's  loll 


LleberltOhn'K  folliclM. 


UntcoUrU  mnoout  (two  layetD. 
Hubmucooi  connoeUte 


BoUtary  Olud. 
Minute  Stni<4ure  of  Ijirgc  Inteirttne. 

muflcularU  rauoosje  ;  of  a  quantity  of  rHifonn  tifi^ne  in  w}iich  iho  veRsols  ramify; 
of  u  bo^mont  membrane  aiul  epitbelimn  which  is  of  the  eolummu*  variety,  aind 
exactly  resembli»s  the  epilhcliiuu  fuund  in  the  aiuall  inteittine.     The  mucous  uceu- 

brane  of  thii*  p*>rtion   of  the  hovrel 
Fio.  689,  presents  for  examiimtion  simple  f'^l- 

licles  ami  .solitary  o:Iaiuls, 

The  simple  folUcirs  are  minute 
tubular  |irob)ngation»  of  the  luueoiis 
membrane,  »rrangc«l  perfiendicularly, 
si<le  by  »u\i.\  over  Ils  entire  aui-face; 
they  are  longer,  more  numerous,  anJ 
placed  iu  much  closer  ap|}Osition  than 
those  of  the  small  intestine,  ami  they 
open  by  minute  roundetl  orifieet*  upon 
the  surface,  giving  it  a  cribriform  ap- 
pearance. 

The  noiitan/  glnnds  (Fig.  5^8)  in 
the  large  intestine  are  most  abundant 
in  the  t'trftim  and  tippemitr  ven/nfof* 
mh^  hut  are  irregularly  scatt^reij  abo 
over  the  rest  of  the  intestine.  They 
are  similar  to  tbo&e  of  the  »mal1  in- 
testine. 

The  nerves  of  the  intestine  are 
derived  from  the  plexuses  of  sympa- 
thetic nerven  around  the  mesenteric 
arteries.  From  this  source  ibey  run 
to  a  plexus  of  nerves  and  ganglia  situ- 
ated between  the  circular  and  longi- 
tudinal fibres  (Auerbacb's  plexus), 
from  which  the  nervous  bmnchos  are 
distributed  to  the  muscular  coats  of 
the  intestine.  From  this  plrxu^  ft 
secondary  plexus  is  derived  (MeisB- 
ner's  plexus),  which  is  formetl  bj 
branches  which  have  perforated  the  circular  muscular  fibre^s  (Fig.  OH^).  This  plexus 
lies  between  the  muscular  and  mucous  coats  of  the  intestine.     It  is  also  gangUute<lf 
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Plcxtifi  (Klein  ftnd  NoT>l(^Smlib>:  a. froupcor  mul- 

ftiit{llon-«'clls,  trAch  wUli  ft  i-l^ar  nucleu**.  In  ibv  on* 

|Mru  uf  the  plexus;  h.  Urxc  Kinjcl«  K>nsnim-o«lU. 

apparftitlr  tinlpolur,  eArh  witn  a  clear  tiucleus  coanvctea 

wllh  tl)e  brnncDcs  of  ibe  plexus. 
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and  from  it  the  ultimate  fibres  p&ss  to  the  rauscularis  mucosse  and  to  the  mucous 
membrane. 

THE   LIVER. 

The  Liver  is  a  glandular  organ  of  large  size  intended  mainly  for  the  secretion 
of  the  bile,  hut  effecting  also  imfM>rtant  changes  in  certain  constituents  of  the  bh>o<l 
iu  their  pa^^age  through  the  glund.  It  is  situat'cd  in  the  right  hypochondriac  and 
epigastric  regions  [Figs.  308  and  309,  p.  423],  but  in  the  child  extends  across  the 
epigastrium  into  the  left  hypochondrium.  It  is  the  largest  gland  in  the  body,  weigh- 
ing from  three  to  four  fxiunds  (from  fifty  to  sixty  ounces  avoirdupois).  It  measures 
in  its  transverse  diameter  from  ten  to  twelve  inches,  from  six  to  seven  in  its  antero- 
posterior, and  is  about  three  inches  thick  at  the  back  part  of  the  right  lobe,  wiiich 
is  the  thickest  part. 

It«  upper  or  diaphragmatic  fntrfacfi  is  convex,  directed  upward  and  foni-ard, 
smooth,  covered  by  peritoneum.  It  is  in  relation  with  the  under  surface  of  the 
Diaphragm,  and  below,  to  a  small  extent,  with  the  abdominal  parieles.  The  surface 
is  diviiled  into  two  unequal  lobes,  the  right  ami  left,  by  a  fold  of  peritoneum,  the 
9Utipvn9ory  or  broad  ligament. 

Its  uvder  or  vis<ifrai  tturface  is  concave,  directed  downward  and  backward,  and 
in  relation  with  the  stomach  and  duodenum,  the  hepatic  flexure  oF  the  colon,  and 
the  right  kidney  and  suprarenal  capsule.  The  surface  is  divided  by  a  longitudinal 
fissure  into  a  right  and  left  lobe. 

The  pfttti'rior  border  is  rounder!  and  brnnd,  an*!  connected  to  the  Diaphnigm  by 
the  eoivinary  ligament:  it  is  in  relation  witli  the  aortJi,  the  inferior  vena  cava,  and 
the  crura  of  the  Diaphragm. 

The  anterior  border  is  thin  and  shaif).  and  marked,  opjiosite  the  attachment  of 
the  broad  ligament,  by  a  deep  notch.  In  adult  males  this  border  usually  corrC' 
sponds  with  the  margin  of  the  ribs,  but  in  women  and  chiUlren  it  usually  projects 
below  the  ribs. 

The  right  eztremity  of  the  liver  is  thick  and  rounded,  whilst  the  left  is  thin  and 
flattened. 

Changes  of  Potiihn. — The  stndont  should  make  himwlf  acquainted  with  the  different  circum- 
utanooH  under  whioh  the  Yiver  chun^oK  itJ*  portitinn,  us  they  are  nf  importani^e  in  determining  the 
RxiBtence  of  enlargement  or  other  difleat*e  of  the  off^iin. 

ItH  pottition  variee  according  to  the  pobturo  of  the  body ;  in  the  upright  and  Bitting  potfture  it 
neuallr  receHes  behind  the  ribe.  Its  p<»sition  variws  also  with  the  ascent  nr  descent  or  the  IHu- 
phrajim.  In  a  deep  inspiratiuu  the  liver  deweiids  Itelow  tJie  rihe;  in  expiration  it  ih  ruiwd  to 
itH  ordinary  level.  Again,  in  emphysema,  where  the  lungs  are  distended  and  the  Diaphnigm 
descends  very  low,  the  liver  is  pushe*!  down  ;  in  some  other  diseases,  os  phthisi!<,  where  the  Dia- 
phragm ift  mueh  arohtii.  the  liver  rises  vory  high  np.  fVesHure  fnmi  witlioiit,  as  in  tight-lnriiig, 
by  compressing  the  lower  part  of  the  chest  disn]ai-e»  the  liver  ronsiderably.  its  anterior  edge  often 
extending  aw  low  as  the  crest  of  the  ilium,  and  it»s  convex  surface  is  often  at  the  same  time  deeply 
indented  fn>m  pressure  of  the  ribs.  Again,  its  position  varies  greatly  according  ttt  the  greater  or 
less  distension  of  the  st^miach  and  inti'stines.  Whon  the  intestines  are  emptv  the  liver  descends 
in  the  abdomen,  but  when  they  are  di*«tende<1  it  is  pushed  upward.  Its  relations  to  surrrmnding 
organs  may  also  be  changed  by  the  growth  of  tumors  or  by  collections  of  fluid  in  the  thoracic  or 
abdominal  cavities.  [**  Floating"  or  "wandering"  liver,  from  great  relaxation  of  its  ligaments. 
is  occa«ioDally  though  rarely  seen.] 

LiQA.MEXTS. — The  ligaments  of  the  liver  (Fig.  590)  are  five  in  number,  four 
being  formed  of  folds  of  peritoneum :  the  fifth,  the  ligamentnm  (ert'St.  is  a  round 
fibrous  cord  resulting  from  the  obliteration  of  the  umbilical  vein.  The  ligaments 
are  the  longitudinal,  two  lateral,  eomnarv.  and  round. 

The  longitudinal  ligament  (broad,  faleiform,  nr  suspensorv  ligament)  is  a  broad 
and  thin  antero- posterior  peritoneal  fnhl.  fjilriform  in  Hha|>e,  its  hnse  being  directed 
fonviird,  its  apex  backward.  It  is  attache*!  by  one  margin  to  the  under  surface  of 
the  Diaphragm  and  the  posterior  surface  of  the  sheath  of  the  right  Rectus  muscle 
as  low  down  as  the  umbilicus;  by  its  hepatic  margin  it  extends  from  the  notch  on 
the  anterior  margin  of  the  liver  as  far  back  as  its  posterior  border.    \v ^^.^svias^s^  ^ 
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two  layers  of  peritoneum  closely  united  together.    Ita  anterior  free  e<lge  eontaios  the 
round  ligament  between  its  layers. 

The  lateral  UgamenU,  two  in  number,  right  and  left,  are  triangular  in  shape. 
They  are  formed  of  two  layers  of  j>eril(meuin  united,  and  extend  from  the  sides  of 
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The  Liver,  upper  Burlkcc. 


tlie  Diuphnigm  Uy  the  adjacent  margins  of  the  posterior  border  of  the  organ.  The 
left  is  thi'  Idii^er  of  the  two,  and  lies  in  front  of  the  oesophageal  opening  in  the 
Diaphragm. 

Tlif  coronary  ligament  counect8  the  posterior  border  of  the  liver  to  the  Dia- 
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The  Urer,  onder  surhev. 


phragm.  It  is  formed  by  the  reflection  of  the  peritoneum  firom  the  Oiaphra^rm  on 
to  the  upper  and  lower  margins  of  the  poptorior  border  of  the  orpan.  The  con>narv 
li;:ament  consists  of  two  layers,  which  are  continuous  on  each  fide  with  the  lateral 
ligaments  and  in  fi-ont  with  the  longitudinal  ligament.     Between  the  layers  a  large 


oval  interi^pace  is  left  uncovered  by  peritoneuiu  uud  connected  to  the  Diaphragm  bj 
firm  iireolur  tissue.  This  space  is  aubdivideil  near  \t»  left  extremity  into  two  part^i 
by  li  deep  notitli  (somotinies  a  canal),  which  lo^lges  the  inferior  vena  cava  and  intu 
which  open  the  hepatic  veins. 

The  round  Uyament  (Fig.  51*1)  is  a  fibrous  cord  resulting  from  the  obliteration 
of  the  uuihilical  vt^in.  It  ascends  from  tlic  umbilicus,  in  the  anterifii*  free  margin 
of  the  longitudinal  ligament,  to  the  notch  in  the  anterior  border  of  the  liver,  from 
which  it  may  be  traced  along  the  longitudinal  fissure  on  the  under  surface  of  the 
liver  a.s  far  back  as  tlie  inferior  vena  cava. 

FlsSTREs  (Fig.  '^i^'l). — Five  fissures  are  seei»  \\\>on  the  under  surface  of  the  liver, 
which  serve  to  divide  it  into  five  lobes.  They  are  the  longitudinal  fiss<urc.  the  fis- 
sure of  the  <lnctiis  venosus,  the  transverse  fissure,  the  fissure  for  the  gall-bladder, 
and  tlie  fissure  for  the  inferior  vena  cava.  They  are  arranged  in  the  form  of  the 
letter  A,  the  apex  of  the  letter  corresponding  to  the  posterior  margin  of  the  Hver, 
its  ba.se  to  the  anterior  free  border.  The  connecting  bar  would  represent  the  trans- 
verse fissure;  the  two  converging  limbs  posterior  to  this  would  represent — the  hft 
one,  the  fissure  for  the  ductus  venosus ;  the  right  om*^  the  fissure  for  the  inferior 
vena  cava;  the  two  diverging  limbs  anterior  to  the  cross-bar  would  represent  the 
umbilical  fissure  {Ifft)  and  the  fissure  for  the  gall-bladder  {ritjht). 

The  longitudinal  Jismire  is  a  deep  groove  which  extends  from  the  notch  on  the 
anterior  margin  of  the  liver  to  the  posterior  border  of  the  organ.  It  separates  the 
right  and  left  lobes;  the  transverse  fissure  joins  it  at  right  angles  alniut  one-third 
from  its  jM>stcrior  extremity  and  divides  it  into  two  parte.  The  anterior  half  is 
called  the  ftiidtilifttl  fttntufe :  it  is  dee[»er  than  the  posterior  part,  and  bulges  the 
umbilical  vein  in  the  foetus  or  its  remains  (the  round  ligament)  in  the  adult.  This 
fissure  is  often  partially  bridged  over  by  a  prolongation  of  the  hepatic  substance, 
the  jmnii  hepatitt. 

'\  he  Jitttrure  of  the  ductus  veno9UM  is  the  back  part  of  the  longitudinal  fissure ; 
it  is  shorter  and  shallower  than  the  anterior  portion.  It  lodges  in  the  fcctus  the 
ductus  venosus,  and  in  the  adult  a  slender  fibrous  cord,  the  obliterated  reuiains  of 
that  vessel. 

The  transverse  or  jjoiiai  fissnrt'  is  a  shon  but  deep  fissure  about  two  inches  in 
length,  extending  transversely  across  the  under  surface  of  the  right  lobe  nearer  to 
itfi  posterior  than  it-s  anterior  border.  It  joins  nearly  at  right  angles  with  the  lon- 
gitudinal fissure.  By  the  older  anatoiuists  this  fissure  was  considered  the  gateway 
{porta)  of  the  liver;  hence  the  large  vein  which  enters  at  this  point  was  called  the 
portal  vein.  Kesidcs  tbis  vein  the  fissure  transmits  the  hepatic  artery  and  iicrvt^ 
and  the  hepatic  duct  and  lytnphatic*.  At  their  entmnce  into  the  fis>ure  the  hepatic 
duct  lies  in  front  and  to  the  right,  the  hepatic  artery  to  the  left,  and  the  |K)rtal  vein 
behind  and  between  the  duct  and  artery. 

The  fissure  for  thf  galf-hhtdder  {fossa  cgstis  fellerp)  is  a  shallow,  oblong  fossa 
placed  on  the  under  surface  of  the  right  lobe  parallel  with  the  longitudinal  fissure. 
It  extends  from  the  anterior  free  margin  of  the  liver,  which  is  occasionally  notched 
for  its  reception,  to  near  the  right  extremity  of  the  transverse  fissure. 

The  fiss^ire  for  the  inferior  ve^na  cava  is  a  short,  deep  fissure,  occasionally  a  com- 
plete canal,  which  extends  oblimiely  upward  from  a  little  behind  the  right  extrem- 
ity of  the  transverse  fissure  to  trie  posterior  border  of  the  liver,  where  it  joins  the 
fissure  for  the  ductus  venosus.  On  slitting  open  the  inferior  vena  cava  Avhich  is 
contained  in  it  a  deep  fossa  is  seen,  at  the  bottom  of  which  the  hej)atic  veins  com- 
munioite  with  this  vessel.  This  fissure  is  sei>arated  from  the  transverse  fissure  by 
the  lobus  candntus  and  from  the  longitudinal  fissure  by  the  lobuhis  Spigelii. 

Lobes. — The  lobes  of  the  liver,  like  the  ligaments  and  fissures,  are  five  in  num- 
ber— the  right  lobe,  the  left  lobe,  the  lobus  quadratus,  the  lobulus  Spigelii.  and  the 
lobus  caudutus. 

The  right  luhe  is  much  larger  than  the  left,  the  pro]»ortion  between  them  being 
as  wx  to  one.  It  oempies  the  right  hypochondriuni,  and  is  separated  from  the  left 
lobe,  on  its  upper  surface,  by  the  longitudinal  ligaiuent:  on  its  atA^ec  woijAsMyfe^'V^ 
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the  longitudinal  fissure ;  nnd  in  front,  by  a  deep  notch.  It  is  of  a  quadrilateral 
fonu.  its  under  surface  being  marked  by  three  fissures — the  tmnsverse  fissure,  the 
fissure  for  the  gall-bbidder,  and  the  fisisure  for  the  inferior  vena  cava ;  and  liv  two 
shallow  imprefiisions.  one  in  front  {tmpres$io  colica)  for  the  hepatic  flexure  of  the 
colon,  and  one  behind  {imjtrt'gsh  renalis)  for  the  right  kidney  and  suprarenal 
capsule. 

The  left  lobe  is  smaller  and  more  flatteneil  thjin  the  right,  ll  is  situated  in  the 
epigastric  region.  Its  upper  surface  is  convex;  its  under  concave  surface  rests  a]x>u 
the  front  of  the  stomach,  and  its  posterior  border  is  in  relation  with  the  cardiaic 
orifice  of  the  stomach. 

The  hbug  quadrafuH^  or  8r|uare  lobe,  is  situated  on  the  under  aurfiice  of  tlie 
right  lobe,  boundetl  in  f»*ont  by  the  free  surface  of  the  liver,  behind  by  the  tran**- 
verse  fissure,  on  the  right  bv  the  fissure  for  the  srall-bladder,  and  on  the  left  by  the 
umbilical  fissure. 

The  lobuiuJt  Spigt'lH  projects  ftvira  the  back  j»art  of  the  under  surface  of  the 
right  lobe.  It  is  boiindeil  in  front  by  the  transverse  fissure,  on  the  right  by  the 
fissure  for  the  vena  cava,  and  on  the  left  by  the  fissure  for  the  ductus  venosus. 

The  lohus  cnmlatus.  or  tailc<l  lobe,  is  a  small  elevation  of  the  hepatic  substance 
extending  ol)liquely  outward  from  the  base  of  the  lobus  Spigelii  to  the  under  sur- 
face of  the  right  lobe.  It  separates  the  right  extremity  of  the  transverse  fissure 
from  the  commencement  of  the  fissure  for  tlie  inferior  vena  cava. 

Vessels. — The  vessels  connecter.!  with  the  liver  are  also  five  in  number:  they 
are  the  hepatic  artery,  the  portal  vein,  the  hepatic  vein,  the  hejmtic  duct,  and  the 
lymfdiatics. 

Tho  hepatic  artenf  and  portal  ivwi,  accx)mpanied  by  numerous  lyinphati<r»  and 
nervt^,  ascend  to  the  transverse  fissure  betwcrn  the  layers  of  the  gastit>-hepaiie 
omontuni.  The  hepntir  duft,  lying  in  company  with  them,  descends  from  the  tnuit^ 
verse  fissure  between  the  layers  of  the  same  omentum,  and  the  relative  position  of 
the  three  structure.**  is  as  follows:  the  hepatic  duct  lies  to  the  right,  the  hepatic 
artery  to  the  left»  and  tfie  portal  vein  behind  and  between  the  other  two.  They 
are  enveloped  in  a  loose  areolar  tissue,  (he  c^ipsule  of  Glisson.  which  accom- 
panies the  vessels  in  their  course  through  the  pfyrial  ranah  in  the  interior  of  tbe 
organ. 

The  hepatic  vein*  convey  the  blood  frotfi  the  liver.  They  commence  in  the  sub- 
stance of  the  organ,  and  jiroceed  tiirough  it  to  the  deep  fossa  in  its  posterior  border, 
where  they  terminate,  by^  three  large  and  several  smaller  branch<»s.  in  the  inferior 
vena  cava. 

The  hepatic  veins  have  no  cellular  investment;  conse<|ueiitly,  their  parietes  are 
adherent  to  the  walls  of  the  canals  through  which  they  run.  so  that  on  a  section  of 
the  organ  these  veins  remain  widely  open  anil  si)litan'.  and  may  be  easily  distin- 
guished from  the  branches  of  the  portal  vein,  which  are  more  or  less  collapseil  ud*! 
always  accompanied  by  an  arterv  and  duct. 

The  Iffmphaticg  are  large  uud  numerous,  consisting  of  a  deep  and  superfichil  set. 
They  have  been  alrea<ly  <lesorib(»<l. 

Nerves. — The  nerves  of  the  liver  are  derived  from  the  hepatic  plexus  of  the 
flyTOjMilhetic,  from  the  pneumogastric  nerves,  especially  the  left,  ami  from  the  right 
phrenic. 

Structure. — The  substance  of  (he  liver  is  composed  of  lobules  held  together  br 
an  extremely  fine  areolar  tissue,  and  of  the  raniifi<«tions  of  the  ftortal  vein,  hepatic 
duct,  hepatic  artery,  hepatic  veins,  lymphatics,  and  nerves,  the  whole  being  iuve6t«?d 
by  a  serous  and  a  fibrous  cout. 

The  srroug  roat  is  derived  from  the  peritoneum,  and  invests  tlie  entire  surface 
of  the  organ,  excepting  at  the  attachment  of  its  vanous  ligaments  and  at  the  bottom 
of  the  diff^erent  fissures,  where  it  is  deficient.  It  is  intimately  adherent  to  the  fibraiu 
coat. 

The  fibrous  eoat  lies  beneath  the  serous  investment  and  covers  the  entire  8tirfiM« 
of  the  organ.     It  is  difficult  of  demonstration  excepting  where  the  serous  coat  Ls 
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deficient.  At  the  transverse  fissure  it  is  continuous  with  the  capsule  of  GHsson, 
and  on  the  surface  of  the  organ  with  the  areolar  tissue  separating  the  lobules. 

The  lobultH  fomi  the  chief  uiuss  of  the  hepatic  substance ;  tliey  may  be  Hcen 
either  on  the  surface  of  the  organ  or  by  making  a  section  through  the  gland.  They 
are  small  granular  bodies  about  the  size  of  a  millet-seed,  measuring  from  one-twen* 
tieth  to  one-tenth  of  an  inch  iu  diameter.  In  the  human  subject  their  outline  is 
very  irregular,  hut  in  some  of  the  lower  animals  (for  example,  the  pig)  they  are 
well  defined,  ami  when  divided  transversely  have  a  polygonal  outline.  If  divided 
longitudinally  they  are  more  or  less  foliated  or  oblong.  The  basee  of  the  lobules 
are  clustered  round  the  smallest  radicles  (jnublobular)  of  the  hefwitic  veins,  to  which 
each  is  connecte*!  by  means  of  a  small  branch  which  issues  from  the  centre  of  the 
lobule  {intrahthnlar).  The  remaining  part  of  the  surface  of  each  lobule  is  imper- 
fectly isolated  from  the  surrounding  loi)ules  by  a  thin  stratum  of  areolar  tissue,  in 
which  is  contained  a  plexus  of  vessels  ^the  inieriohular  plrjux)  and  ducts.  In  some 
animals,  as  the  pig.  the  lobules  are  com}>letely  isolated  one  from  another  by  this 
interlobular  connective  tissue. 

If  one  of  the  sublobular  veins  be  laid  open  the  bases  of  the  lobules  may  be  seen 
through  the  thin  wall  of  the  vein,  on  which  they  rest  arranged  in  the  form  of  a  tea- 
selliUcd  pavement,  the  centre  of  each  polygonal  space  presenting  a  minute  aperture, 
the  mouth  of  an  iiitmlubular  vein  (Fig.  f>'J2). 

Each  lobule  is  composed  of  a  mass  of  cells  (hepatic  celh)^  surrounded  by  a  flense 
capillary  plexus  com|>ose*I  of  vessels  whicli  penetrate  from  the  circ«n»ference  to  the 
centre  of  the  lobule,  and  tenuinate  in  a  single  straight  vein  which  runs  through  its 
centre  to  open  at  its  base  into  one  of  the  radicles  of  the  hepatic  vein.     Between  the 
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Fig.  593. 


U.U^iiKUuiIliiut  fM.t'ilon  itf  Hu  lK*i>atlc  Vein:  n. 
portlMii  of  U)e  CBiml  ftum  which  il»e  vein 
ba»  bet-'it  n>inovc«l :  b,  orlflrcs  of  ulUmate 
iwig*  t>r  tbo  vein  (Intrntotiular),  iiiiiiau.><]  in 
ilie  centre  uf  lUe  luliulv«  (alter  Kiernau). 


LoDKitutllnal  Section  nf  •  Snmll  Portnl  Vein  nnd  Canal 
(Uter  Kierniin):  ri,  iMirlintm  of  Uie  caiuil  t>t>m  wLii'h  ihe 
vein  Im-"  tift'ii  n'in»i\>-d  :  ft.  nidc  nf  Ihe  |»«"rial  vi-In  tn  <i»n- 
taci  wlib  Uir  riiiml :  r.  the-  t-idi-  uf  the  vein  which  fp  m:-iw 
ratti<1  fnun  Ihe  cmml  l«v  Or-  ltf[>ail<:  artery  mvl  dut-l,  wlih 
arvolar  li«ue  <'■'  -ult-t;  d,  iiiUrnnl  furfiict*  of 

the  iHirtal  vein   :  i  •  b  are  fcvn  thi-  <iuUitie»  of 

Ihi-  Inhulta  and  (i.  -   .  ^,  "f  iht*  interlobular  veins; 

/.vuglDKl  rciaa  of  iCiurnuui  g,  hepatic  artery;  h,  hepatic 
duct. 


cells  are  also  the  minute  commencements  of  the  bile-ducts.  Therefore  in  the  lobule 
■we  have  all  the  essentials  of  a  secreting  gland  ;  that  is  to  say,  (1)  rrlh,  by  which  the 
secretion  is  formed ;  (2)  blood-vestieh^  in  close  relation  with  the  cells,  containing  the 
blood  from  which  the  secretion  is  derived ;  and  (3)  ducU^  by  which  the  secretion 
when  formed  is  carried  away.  Each  of  these  stmctures  will  have  to  be  further 
considere*!. 

1.  The  hepatic  oelU  are  of  more  9r  less  sphei-oidal  form,  but  uiai^j  b*^  x«i>oss!i«Si-, 
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flattened,  or  many-sided  from  mutual  compression.  They  vary  in  size  from  the 
^jT-jf  to  the  ^Vir  ^^  ^^  '"*-*^  *"  diameter.  They  coni^ist  of  a  honeycomb  network 
lein)  without  any  cell-wall,  and  contain  one  or  sometimes  two  distinct  nuclei.  In 
the  nucleus  is  a  highly  refracting  nucleolus  with  granules.  Imbedded  in  the  honey- 
comb network  are  numerous  yellow  particles,  the  coloring  matter  of  the  bile,  and 
oil-jrlobiiles.  The  cells  adhere  together  by  their  surfaces  so  as  to  form  rows  which 
radiate  from  the  centre  to  the  circumference  of  the  lobules.  Aa  stated  above^  they 
are  the  chief  agents  in  the  secretion  of  the  bile. 

2.  The  Bluod-ve^aeh. — The  blood  in  the  capillary  plexus  ai*ound  the  liver-cells 
is  brttught  to  the  liver  principally  by  the  portal  vein,  but  also  to  a  certain  extent  by 
the  hepatic  artery.  For  the  sake  of  clearness  the  distribution  of  the  blood  derived 
from  the  hepatic  artery  may  be  t-onsidered  first. 

The  hepatic  artery,  entering  the  liver  at  the  transverse  fissure  with  the  portiil 
vein  and  hepatic  duct,  ramifies  with  these  vessels  through  the  p(»rtal  canals.  It 
gives  off  vatjinal  branches  which  ramify  in  the  capsule  of  Glisson,  and  appear  to 
be  destined  chiefly  for  the  nutrition  of  the  coats  of  the  large  vessels,  the  ducts,  and 
the  investing  membranes  of  the  liver.  It  also  gives  oflf  capsular  branches  which 
reach  the  surface  of  the  organ,  terminating  in  its  fibrous  coat  in  stellate  plexuses. 
Finally,  it  gives  off  interlobular  branches  wliicb  fonn  a  plexus  on  the  outer  side  of 
each  lobule  to  siifiply  it.s  wall  and  the  accompanying  bile-ducts.  From  this  oflfsets 
enter  the  lobule  and  end  in  the  capillary  network  between  the  cells.  Some  anato- 
mists, however,  doubt  whether  it  transmits  any  blood  directly  to  the  capillary  net- 
work. 

The  portal  vein  (Fig.  503)  also  enters  at  the  transverse  fissure  and  runs  through 
the  portal  canals  enclosed  in  Glisson's  capsule,  dividing  into  branches  in  its  course, 
which  finally  break  u))  into  a  plexus  (the  interlobular  plerus)  in  the  interlobular 
spaces  between  the  lobules.  In  their  course  they  receive  the  vaginal  and  capsular 
veins,  corresponding  to  the  vaginal  and  capsular  branches  of  the  hepatic  artery 
(Fig.  593).  Thus  it  will  be  seen  that  all  the  blood  carried  to  the  liver  by  the 
(K>rta]  vein  and  hepatic  artery,  except  perhaps  that  derived  from  the  interlobular 

branches  of  the  hepatic  artery. 
Fig.  bH.  directly   or    indirectly    finds    its 

way  into  the  interlobular  plcxun. 
From  this  plexus  the  blootl  in 
carried  into  the  lobule  by  fine 
branches  which  pierce  its  wall, 
and  then  converge  from  the  cir- 
cumference to  the  centre  of  the 
lobule,  fonning  a  number  of  lon- 
gitudinal vessels  which  are  con- 
nected bv  transverse  or  horizon- 
tal brandies  (Fig.  694).  In  the 
interstices  of  the  network  of  ves- 
sels thus  forraeil  are  8ituale<l.  as 
before  said,  the  liver-cells;  and 
here  it  is  that,  the  blood  being 
brought  into  intimate  connection 
with  the  liver-cells,  the  biie  is 
secreted.  Arrived  at  the  centre 
of  the  lobule,  all  these  minute 
vessels  empty  themselves  into 
one  vein  of  considerable  size 
which  runs  down  the  centre  of  the  lobules  from  apex  to  base^  and  is  called  the 
intralobular  vein.  At  the  base  of  the  lobule  this  vein  opens  directly  into  the  m^ 
lobular  vein,  with  which  the  lobule  is  connected,  and  which,  as  before  mention«d, 
is  a  radicle  of  the  hepatic  vein.  The  sublobular  veins,  uniting  into  larger  and 
larger  trunks,  end  at  last  in  the  hepatiu  veins,  which  do  not  receive  ativ  intralob- 


Horiifitinlal  Sn'tinn  of  I.Ivor  (<lt»gi:  ih»^  v»mih  |K)rlii3  htktt  ht-vn  Id- 
jocU'd  :  (i.  Ifiiiikof  inti-rlotiilitr  vetn  :  h,  (niiik  of  lntnil>ibiilar 
vein.    A  den»e  ^ystfm  of  cApUlary  vensclx  lte»  bctwi-«.-n  th^tu. 
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ulftr  veins.  Finally*  the  hepatic  veins,  as  mentiuned  at  p.  H34.  converge  i«»  tbnu 
three  large  timnks  which  open  into  the  vena  cava  inferior,  while  that  vessel  is  situ- 
at**d  in  the  fissure  appropriated  to  it  at  the  hack  of  the  liver. 

3.  The  Dm'.tH. — Having  shown  how  tiie  bhx»d  is  brought  into  intimate  relation 
with  the  hepatic  ceils  in  onlor  that  the  bile  may  be  secreted^  it  remains  now  only  to 
cohiiider  the  way  in  which  the  secretion,  havini;  been  fonneil,  is  carried  away.  Sev- 
eml  viuw3  have  prevailed  a,4  to  the  mode  of  origin  of  the  hepatic  ducts :  it  s<'i'ms, 
however,  to  be  clear  tlnit  tliey  oonmience  by  little  passages  which  are  formed  l>etween 

the  cells,  and  which  have  been  termed 
intercdlular  hitiartf  pasnaf/es  or  htle-rapil- 
laries  (Fig.  50")).  These  piuwiges  are 
merely  little  chiinnels  i»r  interspaci'H  left 
between  tlie  ronrignouft  :^urfacej*  of  two 
cells  or  in  tlie  iin^jle  where  tliree  or  more 
liver-cells  meet  (Fig.  .V.»i).  c  and  (/),  and 
it  .«eems  doubtful  whether  there  is  any 
delicate  njembiiine  forming  the  wall  of  the 
space.  The  channels  ibus  formed  ratliute 
to  the  circumference  of  the  lobule,  and. 

Fin.  oWI. 


MIcroiooplofll  Svctl'-n  fpim  rhc  Liver  nf*  ChlM  Tbree 
Months  (.'111,  liiinleiit^l  ill  t-Ln>mit.'  itrld.  Tbu  bi>{>«- 
lic  ('t.<lli^  ibi.  with  their  ^tiiKle^  niirli'j,  iire  M>|iumre<l 
from  tbe  capIllHry  \rHll  by  ■■  biiiull  intervoninic 
»pAcc.  The  raptilaries  (ui  C4)nmin  eluwly  cora- 
presAcd  colurcd,  nml  k  few  colorless,  bloiwl-corinis- 
clejt.  A  fi'W  elonfrnicd  nuclei  btlnnxinK  to  the  i-tipil- 
lary  wnll  arc  wvn.  Within  the  line  nf  Junetion 
(iepHinii,  between  two  hepatic  celU,  the  trunsvcrse 
KOtiuii  uf  A  billMry  duct  f»  seen  At  it  vinalt  tntaxpa- 
rent  space  (c).  Tbere  i»  also  one  at  tbL-  ant;le,  where 
sevonftl  of  iue«c  eelh  come  into  eonutci  (<i). 


A  Tranavenfe  Sectlou  of  a  Small  l^)rtlU  Caiwi  and  its 
Ve^wU  (after  Kternan):  1,  (wirUl  rein:  '2.  Interlobu- 
lar brancbes:  :t.  vaginal  branobes:  i.  bepaile  duct: 
."»,  hepatic  artery. 


piercing  its  wall,  form  a  plexus  (interlobular)  between  the  lobules.  From  this 
plexus  ducts  are  derived  which  pass  into  the  porta!  canals,  become  enclosed  in 
(ilisson*s  capsule,  and,  accoiii|iitnying  the  portal  vein  and  hepatic  artery  (Fig.  o9ti), 
join  with  other  ducts  to  form  two  main  trunks  which  leave  the  liver  at  the  tran.s- 
verse  fissure  and  by  their  union  form  the  hepatic  duct. 


GAUj-BLADDER. 

The  Gkdl-bladder  is  the  reservoir  for  the  bile;  it  \s  a  conical  or  pear-shaped 
membranous  sac  lodged  in  a  fossa  on  the  under  surface  of  the  right  lobe  of  the 
liver,  and  extending  fr«tm  near  the  right  extremity  of  the  tninsverse  fissure  to  the 
anterior  free  margin  of  the  organ.  It  is  about  four  inches  in  length,  one  inch  in 
breadth  at  its  widest  part,  and  holds  from  eight  to  ten  dntchms.  It  is  divide<l  into 
a  fundus,  body,  and  neck.  The  fundns,  or  broad  extremity,  is  directed  downwani, 
forward,  and  to  the  right,  antl  occasionally  projects  beyond  the  anterior  border  of 
the  liver;  the  both/ nud  neck  are  directed  upward  and  backward  to  the  left.  Tbe 
gall-bladder  is  held  in  its  jjosition  by  the  peritoneum,  which  in  the  majority  of 
cases  |)aj'ses  over  its  under  surface,  but  the  serous  membrane  occasionally  invests 
the  gall-blmlder,  which  then  is  connecttsl  to  the  liver  by  a  kind  of  mesentery. 

Relations. — The  bodi/  of  the  gallrbladder  is  in  relation,  by  it&  m^V^  -feNsA^^v^. 
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with  the  liver,  to  which  it  is  connected  by  areolar  tissue  and  vessels;  by  its  under 
surface  with  the  first  p<:>rtion  of  the  duodenum,  oc('a:*ionally  the  pvloric  end  of  the 
stomach,  and  the  hepatic  flexure  of  the  colon.  The  fundus  is  completely  invested* 
by  peritoneum;  it  Ls  in  relation  in  front  with  the  abdominal  parietes,  imme<liately 
below  the  ninth  costal  cartilage;  behind  with  the  transverse  arch  of  the  colon. 
The  veck  is  narrow,  and  curves  upon  itielf  like  the  italic  letter/;  at  it*i  point  of 
connection  with  the  body  and  with  the  cystic  duct  it  presents  a  well-marked  con- 
striction. 

When  th<»  pill-bln<l'lfr  i*  <.UKten<lrtI  witli  bile  or  cukiili  the  fundus  mny  be  felt  ihixiusrh  the 
abdominal  parietes,  espei-iallv  iii  an  t^maciiito*!  wubjoct :  the  relations  of  this  wi<;  will  also  wenre 
to  explain  tne  oi'caHionul  iHrurrenoe  of  nixloinintil  mlitirv  ti:*tul;p.  through  whioh  biliary  oalruli 
tniiy  pa«s  out,  and  <if  t!»e  patisusc  of  ealeuH  from  the  pjill-ltladiier  into  the  i>u>mneb,  duo<lrnuin, 
or  colon,  whieh  oecasionnlly  happens.  [Tht)  ^'all-bladd«r  mav  be  reuchwl  bv  lajmrotomy,  and  be 
opened  (eholeey»tot<uny)  for  reuiovul  o(  •lall-a'Uiiiea,  or  lUHy  itwlf  be  entirely  exeisud  (choleoTSt- 
ectomv.'  When  the  <£all-blu«lder  is  dinteuded,  the  fluid  is  usually  not  bile,  but  niueus  wcr«>C«<J 
from  Its  own  mucous  membnintr.] 

Structure. — The  gall-bladder  consists  of  three  coats — serous,  fibrous  and  mus- 
cular, and  mucous. 

Tlie  external  or  aeroua  coat  is  derived  from  the  peritoneum ;  it  completely  inve«td 
the  fundus,  but  covers  the  body  and  neck  only  on  their  under  Hurface. 

The  middh'  or  fibnnts  coat  is  a  thin  but  stron*;  fibrous  layer  which  forms  the 
fnunework  of  the  sac,  consisting  of  dcnsi.'  fibres  wliich  interlace  in  all  directions. 
Plain  muscular  fibres  arc  also  found  in  ihis  coat,  dispose<l  chiefly  in  a  longitadinftl 
direction,  a  few  running  transversely. 

The  internal  or  rmtron-H  coat  is  loosely  connected  with  the  fibrous  layer.  It  is 
genendly  tinged  with  a  yellowish-brown  color,  antl  is  everywhere  elevated  into'j 
minute  rugie  by  the  union  of  which  numerous  meshes  are  formed,  the  depres*e<i 
intervening  spaces  having  a  polygonjil  uutline.  The  meshes  are  smaller  at  the 
fundus  and  neek,  being  most  develoj)ed  ubuut  the  centre  of  the  sac.  Opposite  the 
neck  of  the  uall-bladder  the  mucous  membrane  projects  inward  so  a^  to  form  a  large 
valvular  fold. 

The  mucous  membrane  is  covered  with  columnar  epithelium  and  secret*^  &n 
abundance  of  thick,  viscid  mucus;  it  is  eontinuous  through  the  hepatic  duct  with 
the  mucous  membrane  linin;;  the  ducts  nf  the  liver,  and  through  the  ductus  commu- 
nis choledot^hus  with  the  mucous  membnuie  of  the  alimentary  canal. 

The  BiJiartf  Ductg  are  the  hepatic,  the  cystic,  and  the  ductus  commuuii!!  cbole- 
dochus.  . 

The  hepatic  duot  is  formed  of  two  trunks  of  nearly  equal  sixe  which  issue  from 
the  liver  at  the  transverse  fissure,  o!ie  from  (lie  riirht,  the  other  fmm  the  left  lobe: 
tiiese  unite  and  pitss  downward  and  to  the  right  for  about  an  inch  and  a  half,  to 
join  at  an  acute  angle  with  the  cystic  duct,  and  so  form  the  ductus  commnniH  cbole- 
dochus. 

The  cystio  duct,  the  smallest  of  the  three  biliary  duct.s,  is  about  an  inch  in 
lenjrth.  It  pa.sses  obliquely  downward  and  to  the  left  from  the  neck  of  the  gall- 
liUidder,  and  joins  the  hepatic  duct  to  forni  the  couiition  duct.  It  lies  in  the  gaptro- 
liepatic  omentum  in  front  of  the  vena  port;e,  the  liqi;itic  artery  lying  to  its  left  side. 
The  mucous  membrane  lining  its  interior  is  thrown  into  a  »eriej<  of  ei-oscentic  foliLs; 
from  five  to  twelve  in  number,  which  project  into  tlie  duct  in  regular  succession, 
and  are  directed  obliquely  round  the  tube,  presenting  much  the  appc-irance  cif  a 
continuous  spiral  valve.  They  exist  only  in  the  hunuin  subject.  When  the  duct 
has  been  distendetl  the  interspaces  between  the  folds  are  dilated,  so  as  to  give  to  it« 
exterior  a  saeculated  a])peanince. 

The  ductus  communis  choledochus,  the  largest  of  the  three,  is  the  common 
excretorv  iluct  of  the  liver  and  gall-bladder.  It  is  about  three  inches  in  length, 
of  the  diameter  of  a  goose-quill,  and  formed  by  the  junction  of  the  cystic  and 
hepatic  ductfl. 

It  descends  along  the  right  bonier  of  the  lesser  omentum  behind  the  first  por- 

p  See  two  pafters  by  the  American  ICditor,  Amtr.  Journ.  Mtd.  Sei^  Jiui.,  1879.  and  Oct^  1SH4.] 
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tioD  of  the  duodenum,  in  front  of  the  vena  portfe  and  to  the  right  of  the  heputic 
artery ;  it  then  passes  hetween  the  pancreas  and  descending  portion  of  the  duo- 
denum, an<l,  running  for  a  short  distance  along  the  right  side  of  the  pancreatic 
duet  near  its  termination,  passes  with  it  obliquely  between  the  mue-ous  and  muH- 
«ular  coats,  the  two  opening  by  a  common  orifice  upon  the  summit  of  a  papilla  sit- 
uated at  the  inner  side  of  the  descending  portion  of  the  duodenum,  a  little  below 
its  middle. 

Structure, — The  coats  of  the  biliary  ducts  are  an  external  or  fibrous  and  an 
internal  or  mucous.  The  fibrous  coat  is  composed  of  a  strong  fibro-jireolar  tissue, 
with  a  certain  amount  of  muscular  tissue,  arranged,  for  the  most  part,  in  a  circular 
munuer  around  the  duct.  The  mucous  coat  is  continuous  with  the  lining  membrane 
of  tlie  hepatic  ducts  and  gall-bladder,  and  also  with  that  of  the  duodenum,  and, 
likt.'  the  mucous  membrane  of  these  structures,  its  epithelium  is  of  the  columnar 
variety.  It  is  provided  with  numerous  mucous  glands,  which  are  lobulated  and 
open  by  minute  orifices  which  are  scattered  iiTegularly  in  the  larger  ducts.  In  the 
smaller  ducts,  which  lip  in  the  portal  canals  in  the  substance  of  the  liver,  are  also 
a  number  of  orificeii  disp<>sed  in  two  longitudinal  rows,  which  were  fonncrly  regarded 
as  the  openings  of  mucus-glands,  but  are  merely  the  orifices  of  tubular  recesses, 
which  occ*a5ioually  anastomose  and  from  the  sides  of  which  saccular  dilatations  are 
.^ivcn  off. 


THE  PANCREAS. 

Pinserfiott. — Tho  pancreas  may  W  expO!<e<l  for  diseectioii  in  throe  diffcmit  wtiys  :  1.  bv  rais- 
'In;;  the  liver,  dmwinp;  down  the  stomach,  and  tearine;  through  the  gastro-hepatir  omentuiii  and 
the  ascending  laver  of  the  transvorwe  mesocolon;  2,  by  raining  tlie  stonmch.  the  areh  of  the 
^jolon.  and  pvnt  omentum,  and  then  dividing  thi*  inferior  layer  of  the  trannve nt*'  mcMx-oInn  ;  3, 
'hy  dividing  the  two  layers  of  |H!ritfineum  which  ilesoend  from  the  grent  eurviitiir*-  of  the  fttonineh 
^Ui  furnk  the  groat  omentum,  turning  the  ^tomaoh  upward,  and  then  cutting  through  the  a»(.'ending 
layer  of  the  transverse  meaocolon.     (See  Fig.  567,  p.  H61,) 

The  Pancreas  (nau-xfiia;^  all  flesh)  is  a  comf>ound  racenj(»sc  gland  analogous  in 
its  structure  to  the  salivary  glands.  In  shape  it  is  transversely  oblong,  flattened 
from  before  backward,  and  bears  some  resemblance  to  a  dog's  tongue^  its  right 
«.\tremity  being  broad  and  presenting  a  sort  of  angular  bend  from  above  down- 
ward, called  the  /uW,  whilst  its  left  extremity  gnidiially  tujjcrs  to  form  the  tail, 
the  intermediate  portion  being  called  the  bod//.  It  is  situated  tninsversely  across 
tlie  posterior  wall  of  the  abdomen  at  the  back  of  the  epigastric  and  left  hy]x>chon- 
driac  regions.  Its  length  varies  from  six  to  eight  inches,  its  breadth  is  an  inch  and 
ft  half,  and  its  thickness  from  half  an  inch  to  an  inch,  being  greater  at  its  right 
'•cxtrrmity  and  along  its  upper  border.  Its  weight  varies  from  two  to  three  and  a 
lalf  ounces,  but  it  may  reach  six  ounces. 

The  right  extremity  or  head  of  the  pancreas  (Fig.  597)  is  curved  upon  itself 

['from  above  downward,  and  is  embraced  by  the  concavity  of  the  duodenum.     The 

tujmon   bile-duct  descends  behind  between  the  duodenum  and  pancreas,  and  the 

Ipancreatico-duodenal   artery  descends   in   front  between   the  same  parts.      On   ibe 

)Sterior  aspect  of  the  pancreas  is  a  lobular  fold  of  the  gland  vbich   (Misses  trans- 

'versely  to  the  left  bebind  the  superior  mesenteric  vessels,  and  thus  these  vessels  are 

mibraced  by  the  substance  of  the  gland.     It  is  sometimes  detached  from  the  rest  of 

the  gland,  and  is  called  the  h'sser  pancreas. 

The  lesser  end  or  tail  of  the  pancreas  is  narrow ;  it  extends  to  the  left  as  far  08 
the  spleen,  and  is  placed  over  the  left  kidney  and  suprarenal  capsule. 

The  bodt/  of  the  pancresis  is  convex  in  front,  an<l  covered  by  the  ascending  layer 
of  the  transverse  mesocolon  and  the  posterior  surface  of  the  stomach. 

The  jwsterior  snrfnee  is  concave,  and  has  the  following  structures  interposed 
between  it  and  the  first  lumbar  vertebra:  the  superior  mesenteric  artery  ami  vein. 
the  inferior  mesenteric  vein,  the  commencement  of  the  vena  portae,  the  vena  cava, 
the  aortit,  the  left  renal  vein,  and  the  crura  of  the  diaphragm. 

The  upper  border  is  thick,  and  has  resting  upon  it,  near  its  centre,  the  cmllft-c 
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axis;  the  splenic  artery  and  vein  are  lodged  in  a  deep  groove  or  canal  in  this  bor- 
der ;  and  to  the  right  the  6rat  purt  of  the  duoflenum  and  the  hepatic  artery  are  il^H 
relation  with  it.  ^H 

The  lower  border^  thinner  than  the  upper,  13  sepanited  from  the  transverse  p*»rtion 
of  the  duodenum  by  the  superior  mesenteric  artery  and  vein  ;  to  the  left  of  these  the, 
inferior  mci*enteric  vein  ascends  behind  the  pancreas  to  join  the  splenic  vein. 

The  pancreatic  duct,  willed  the  canal  ofWirsunff,  from  its  discoverer,  extern 
tranaverselv  from  left  to  right  through  the  substance  of  the  pancreas,  nearer  to  ii 
lower  than  its  upper  border,  and  lying  nearer  ic8  anterior  than  its  posterior  surface.] 
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The  PftDcmu  and  tu  KeUtioiu. 

In  order  to  expose  it  the  snporficinl  portion  of  rhe  gland  must  be  remove*!.  It  cftm- 
menc<\M  by  iIk'  junc^tion  of  the  small  dncts  of  tlie  lobules  situate<l  in  the  tail  of  th(? 
pancroa;*.  iind  running  from  left  to  right;  it  constantly  receives  the  <iucts  of  th* 
various  lobules  comjwsing  the  ghiiid,  and,  ctinsiderably  augmente<l  in  size,  then 
leaves  the  head  of  the  paucreaji.  Descending  sii(;htlv,  it  gets  into  relation  with  the 
common  bile-duct,  lying  to  its  left,  side;  and.  jtaj^sing  ver>'  obliijuely  through  the 
mucous  and  nmsculur  coHt8  of  tlie  duodenum,  it  terniinute.*4  l>y  an  orifice  cHunuion  to 
it  and  the  ductus  communis  cholofhichu^  upf)n  the  summit  of  an  elevateil  papilla  sit- 
uated at  the  inner  side  of  the  descending  portion  of  the  duodenum,  a  little  below  it« 
middle. 

Sometimes  the  pancreatic  duct  and  ductus  communis  choleilochns  open  sepa- 
rately into  the  duodenum.  The  excretory  tluct  of  the  lesser  pancreas  iis  eallol  the 
ductus  panrrctttit'UH  winor ;  it  opens  into  the  main  duct  near  the  duoilenuiii.  nnd 
sometimes  sejjarately  into  that  intestine,  at  a  ilistunce  of  an  iucli  or  more  from  llie 
termination  of  the  principal  iluct. 

The  pancreatic  duct,  near  the  duodeimm,  is  about  the  size  iif  an  ordinary  quill: 
its  walls  are  thin,  consisting  of  two  noat^.  an  external  fibrouH  and  an  iutenml 
mucous;  the  latter  is  thin,  snu><jth,  nnd  furnished  near  its  termination  with  a  frw 
scattered  follicles. 

Sometimes  the  pancreatic  duct  is  double  up  to  its  point  of  entrance  into  the 
duodenum. 

In  structure  the  pancreas  resembles  the  salivary  glands.  It  differs  from  thenu 
however,  in  certain  particulars,  and  is  looser  and  softer  in  iLs  texture.     It  is  not 
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enclosed  in  a  <ii»tinct  capsule,  but  is  snrroundcd  by  areolar  tissue,  which  flips  down 
UUo  its  interior  wmX  coimerts  together  the  various  lobules  of  which  it  is  comjKi.m.'d. 
Eaeh  lobnle,  like  the  loliiiU-s  of  the  Halivary  jj;laiids,  eoiisists  of  one  of  the  ultimate 
nmiticatioiis  of  (he  panereutic  duct,  terminating  in  a  number  of  csfeul  pouchen  or 
acini.  The  minute  duelK  are  lined  by  short  columnar  epithelium,  shortor  than  that 
found  in  the  Siilivary  ducts.  un<l  the  acini  are  wavy  ami  convoluted.  Thev  alf*o  are 
lirietl  Ity  columnar  cells,  which  present  certain  charueicriHtics,  c*ach  cell  showing  an 
outer  homo{:ene<vu.s  or  faintly  striated  portion,  which  lieeomes  ileeply  stainetl  with 
dyes,  and  contains  the  nucleus  and  an  inner  gi-anulnr  portion  which  does  not 
easily  stain.  The  lumen  of  the  alveolus  is  hardly  visible,  being  filled  with  an 
interstitial  substance  containing  spindle-shapefl  cells,  the  centro-atu'rutr  cells  of 
Langerhans. 

Vksskls  axd  Nerves. — The  artt^ries  of  the  panereaa  are  derived  from  the 
splenic  and  the  pancreatico-duodenal  branches  of  the  hepatic  and  the  superior 
mesenteric.  Its  V'uns  open  into  the  splenic  and  superior  mesenteric  veins.  Ita 
li/mphatics  tenninate  in  the  lumbar  glands.  Its  ncn*ea  are  filaments  from  the  sple- 
nic plexus. 

[For  the  surgery  of  the  Pancreas  the  Btudent  is  referred  to  Dr.  N.  Senn'a  elab- 
orate paper,  Amer.  Jounu  Med,  ScL^  July,  188H,] 
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THE   SPLEEN. 

Tlie  Spleen  was  formerly  classified,  together  with  the  thyroid,  thymus,  and 
suprarenal  capsules,  as  one  of  the  ductless  or  blood-glands.  It  possesses  no  excre- 
tory duct.  It  is  of  an  oblong  Hattened  form,  soft,  of  very  brittle  consistence,  higldy 
vascular,  of  a  dark  bluish-red  color,  and  situated  in  the  left  hypochondrijic  region, 
embracing  the  cardiac  end  of  the  stomach.  It  is  invested  by  peritoneum,  and  con- 
nected with  the  stomach  by  the  gastn>-spk'nic  omentum. 

Relations. — The  external  BXirface  is  convex,  smooth,  and  in  relation  with  the 
under  surface  of  the  Diaphragm,  which  separates  it  from  the  ninth,  tenth,  and  elev- 
enth ribs  of  the  left  side.  The  interyial  ^urfacf  is  slightly  concave,  and  dividend  by 
a  vertical  fissure,  the  hifnrru  into  an  anterior  or  larger  and  a  posterior  or  smaller  por- 
tion. The  hilum  is  pierced  by  several  irregular  ajM^rtures  for  the  entrance  and  exit 
of  vessels  and  nerves.  At  the  margins  of  the  hllum  the  two  layers  of  peritoneum 
are  reflected  from  the  surface  of  the  spleen  on  to  the  cardiae  eml  of  the  stomach, 
forming  the  gastnKsplenic  omentum,  which  contains  between  its  layers  the  splenic 
vessels  and  nerves  and  the  vasa  brevia.  The  internal  surface  is  in  relation  in  front 
with  the  great  end  of  the  stomach;  below^  with  the  tail  of  the  jmncreas;  and  behind 
with  the  left  crus  of  the  Diaphragm  and  corresponding  sui>rarenal  capsule.  The 
upper  endy  thick  and  rounded,  is  in  relation  with  the  Diaphragm,  to  which  it  is 
connected  by  a  fohi  of  peritoneum,  the  suspensory  ligament.  The  Imver  end  is 
pointed ;  it  is  in  relation  with  the  left  extremity  of  the  transverse  arch  of  the  colon. 
The  anterior  maryhi  is  free,  roundetl,  an<l  often  notched,  e8})eciiilly  below.  The /w«- 
Urior  margin  is  rounded,  and  lies  in  relation  with  the  lefl  kidney,  to  which  it  is 
connected   by  loose  anH>lar  tissue. 

The  spleen  is  held  in  its  [K)sition  by  two  folds  of  peritoneum  :  one,  the  gantro- 
eplenic  ifmeutum,  connects  it  with  the  stomach  ;  and  the  other,  the  sunpctmory 
ligament,  with  the  under  surface  of  the  Diaphragm.  It  is  also  supported  by  the 
costo-colic  ligament,  upon  which   its  lower  end  rests  (see  p.  869). 

The  size  and  weight  of  the  spleen  are  liable  to  very  extreme  variations  at  differ- 
ent periods  of  life  in  different  individuals  and  in  the  sjime  individual  under  different 
conditions.  In  the  aduit.  in  whom  it  attains  its  greatest  size,  it  is  usually  about  five 
inches  in  length,  three  or  four  inches  in  breadth,  and  an  inch  or  an  inch  and  a  half 
in  thickness,  and  weighs  about  seven  ounces.  At  birth  its  weight,  in  proportion  to 
the  entire  body,  is  almost  equal  to  what  is  observed  in  the  adult^  being  as  1  to  350, 
whibt  in  the  adult  it  varies  from  1  to  320  and  400.     In  old  age  the  qcs^^vl -VksaS.  ^\^ 
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dwreases  in  weight,  but  decreiwes  considerably  in  proportion  to  the  entire  body,  l>eing 
as  1  to  700.  The  hikc  of  the  spleen  is  increjiscd  during  and  nfter  digt^tion,  and  varies 
con.Hideral>ly  acc^rdiu^  to  the  at^itc  of  nutrition  of  tlie  body,  being  hirge  in  highJy- 
fed  and  small  in  starved  animals.  In  intcnniltent  and  other  fevers  it  becomes  much 
enlarged,  weigliin^  occasionally  from  IH  to  -0  |)ounds. 

Structure — The  siiiecn  is  invested  by  two  coats — an  external  serous  and  an 
internal  fibro-elastic  coal. 

The  external  or  serous  cont  is  derived  from  llje  peritoneum  ;  it  is  thin,  smooth, 
and  in  the  human  subject  intimately  adherent  to  the  fihm-ehustic  coat.  It  inve,st« 
almost  the  entire  organ,  being  rrliecl*;d  from  it  at  the  hilum  on  to  the  great  end  of 
tlie  stomach,  and  at  the  upptir  end  of  the  organ  on  to  the  Diaphragm. 

The  fihro-chntiv  rvat  forms  the  framework  of  tlie  spleen.  It  invosta  the  exte- 
rior of  the  organ,  and  at  the  hilum  is  reflected  inward  u|>on  the  vessels  in  the  form 
of  va-^inie  or  sheaths.  From  these  sheaths,  as  well  an  from  the  inner  surface  of  tiie 
fibro-elastic  coat,  numerous  small  fil)n)us  i)auds,  trabtculw  (Fig.  5i*8),  are  given  off 
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Tmuvenc  SecUon  of  Uie  Bplren,  ibovrlnir  the  Tnbecular  Tl«nie  and  Uiv  Splenic  VolD  aiid  It*  Bruicbva. 

in  aJt  directions ;  these,  uniting,  constitute  the  areolar  framework  of  the  apleen. 
The  framework  of  the  spleen  resembles,  therefore,  iv  sponge-like  material,  consist- 
ing of  a  number  of  small  spaces  or  areohr,  fonnetl  by  ihc  irabecuhv  which  are 
givei»  off  from  the  inner  surface  of  the  capsule  or  from  the  sheaths  prolonged 
inward  on  the  blo*Ml-vesscls ;  and  in  these  spaces  or  areoltv  is  containetl  the  tplcnic 
pulp. 

The  proper  coat,  the  sheaths  of  the  vessiOs,  and  the  trabenihe  consist  of  n  drn!*e 
mesh  of  while  and  yellow  elastic  fibrous  tissues,  the  latter  considerably  predominatina. 
It  is  owing  to  the  presence  of  this  yellow  tissue  that  the  spleen  posst'ssej*  a  ron^ider- 
able  amount  of  elasticity  to  allow  of  the  very  great  variations  in  size  that  it  ]>re?ienia 
under  certain  circumstance-s.  In  some  of  the  ^lammnlia,  in  addition  to  the  ujiual 
constituents  of  this  tunic,  there  are  found  numerous  pule.  llattencHl.  spindle-shaped, 
nucleated  fibres,  like  unstriped  musctdnr  fibres.  It  is  probably  owing  to  this  struc- 
ture that  the  spleen  exhibits,  when  acted  upon  by  the  galvanic  current,  fiiiut  tnccs 
of  contractility. 

Tlie  proper  tnihstnnve  of  the  mplfcn  or  Mfilfrn-jmlp  is  a  soft  mass  of  a  dark  rc<l- 
dish-brown  color,  resembling  grumous  bkH)d.  AVhen  examined  by  metuis  of  a  thio 
section  under  the  microscope,  it  is  found  to  consist  i>f  a  number  of  branching  crib 
and  of  an  intercellular  substance.     The  cells  are  connective-tissue  coq)u>ccles,  iumI 
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been  named  the  sujitcutacular  or  supporting'  cells  of  the  pulp.  The  processes 
of  these  branching  cells  communicate  with  eivch  othor»  thus  forming  a  delicate  retic- 
nlated  tissue  in  the  interior  of  the  arcolje  formed  by  the  trahecula^  of  the  capsule, 
80  that  ejich  primary  Hpace  may  he  considered  to  be  divi<led  into  a  number  of 
emnller  ppaces  by  the  junction  of  these  processes  of  the  branching  coryiusclcs. 
These  secondary  spaces  contain  blood,  in  which,  bowever,  the  white  corpuscles  are 
fonnd  to  he  in  larger  projiortions  than  they  are  in  ordiniiry  blood.  The  sustenfacu- 
lar  cells  are  either  fiumll,  unioudcaied.  or  larger,  multinucleated  cells;  they  do  not 
become  deeply  stained  with  carmine,  like  the  cells  of  the  Malpighian  bodies.  i>re8- 
enily  to  be  described  (W,  Mlilli-r),  but  like  them  tliey  possess  nuneboid  movement* 
(Cohnheim).  In  many  of  ihem  muv  be  seen  dee|>-red  or  reddish-yellow  granules 
of  various  sizes,  which  present  the  charactei*s  of  the  hiematin  of  the  blood.  Some- 
times also  uncbangcd  blood-disks  are  seen  included  in  tbese  cells,  but  more  fre- 
quently blood-disks  are  fonnd  which  are  altere<l  both  in  form  and  color.  In  fact, 
I  blood-i'orpusidcs  in  all  stages  *^f  disintegration  may  be  noticed  to  occur  within  them. 
Klein  b:is  recently  poiiilcii  our  lliat  sometimes  these  cells,  in  the  young  spleen,  con- 
tain a  f)roliferaling  nucleus;  that  is  to  say,  the  nucKiis  is  of  large  size  and  presents 
a  number  of  kn(»b-liko  projections,  as  if  sniiill  nuclei  were  budding  from  it  by  a 
process  of  geninuirion.     This  obs^-rvation  is  of  importance,  aa  it  may  exphtin  one 

Caihle  source  of  the  c(dorless  l>hx>il-corpusclcs. 
The  interspaces  or  areoln*  forme<l  by  the  framework  of  the  spleen  are  thus  filled 
a  delicate  reticulum  of  branched  connective-ti«*UG  corpuscles,  the  interstices  of 
which  are  occupied  by  blooil.  and  in  which  the  blood-vessels  terminate  in  the  m»n- 
M*  now  to  be  described. 
lifoQd-ve99i'h  of  thr  Splffu. — The  splenic  artery  is  remarkable  for  its  l.irgc  size 
proportion  to  the  size  of  the  organ,  and  also  for  its  tortuous  course.     It  divides 
to  from  four  to  six  branches,  which  enter  the  hilum  of  the  spleen  and  ramify 
igbout  its  substance  (Fig.  509),  receiving  sheaths  from  an  invttlutiou  of  the 
:terual  fibrous  ti.ssue.     Similar  sheaths  also  invest  the  nerves  and  veins. 
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iTeme  Section  of  th«  Human  Sploep,  showing  the  Dtstrflmtlon  uf  the  Splenic  Artery  oiitl  it*  Branehea. 

Each   hninch   runs  in  tlie  tran^iverse  axis  of  the  orgnn   from  within  outward. 

linishing   in   size   during    its    transit,   anci    giving   off    in    it3    passage   smaller 

inches,  some  of  which  pass  to  the  anterior,  tithers  to  the  posterior  part.     Theifo 

Imately  leave  the  tnibecular  shcnths.  and  terminnte  in  the  proper  substance  of 

spleen  in  finiall  tufts  or  pencils  of  minute  arterioles,  which  open  into  the  inter- 

"Stices  of  the  reticulum   formed  by  the  bnmched  siistentacular  cells.     Each  of  tho 

'ger  branches  of  tlu'  artery  supplie?i  chiefly  that  region  of  the  organ  in  which  the 

tcb  ramifies,  having  no  anastomosis  with  the  majority  of  the  otlier  branehes. 
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The  arterioles^  supported  by  the  minute  tnibeculoe,  traverse  the  pulp  in  all  din 
tioQS  in  bundles  or  pencilii  of  stmight  ves^^elvS.     Their  external  cout  uu  leaving  thi 
trabecular  sheaths  consists  of  ordinary  connective  tissue,  but  it  gradually  iindei 
a  transformation,  becomes  mudi  thickened,  and  converted  into  a  lymphoid  material, 
This  chan^je  is  effected  by  the  conversion  of  tlie  connective  tissue  intti  u  cyto;;enoiui| 
tissue,  the  bumlles  of  connective  tissue  beconung  looser  and  laxer,  their  fibrils  inoi 
delicate,  and  containing  in  tlittir  interstices  an  abundance  of  lyuiph-coi'pus-cles  (W, 
Muller).     This  lymphoid  material  is  supplied  with  blood  by  mmute  vessels  derived 
from  the  artery  with  which  they  are  in  contact,  and  which  terminates  by  brcnkiug.; 
up  into  a  network  of  CJipillary  vessels. 

The  altered  coat  of  the  arterioles,  consisting  of  lymphoid  tissue,  presents  here 
and  there  thickenings  of  a  spheroidal  shape — the  Malfnifhhn  bodies  of  the  s^pleen,  ^M 
These  bodies  vary  in  size  from  about  the  -j-^q  id'  an  inch  to  the  hV  of  an  inch  in  ^M 
diameter.  They  arc  merely  local  expansions  or  hypeqihusijc  of  the  lyni|>hoid  tissue, 
of  which  the  e-xtenial  coat  of  the  smaller  arteries  of  the  spleen  is  forme^i.  Thev 
are  most  frequently  found  surrounding  the  arteriole,  which  thus  seems  to  tunnel 
them,  but  occasionally  they  grow  from  one  side  of  the  vessel  only,  and  present   the 

ap|»eanince  of  n  8(?ssile  bud  growing  frojn  the 
arterial  wall.  Klein,  however,  denies  this,  and 
says  it  is  incorrei't  to  describe  the  Mulj>i^hian 
bodies  as  isolated  masses  of  adenoid  tissue,  but 
that  they  are  always  formed  around  an  arterv. 
though  there  is  generally  a  greater  amount  on 
one  side  than  the  other,  and  that,  therel'ort%  iu 
transverse  sections  the  artery,  in  the  majoritv  of 
cases,  is  found  in  an  excentric  position.  These 
bodies  are  visible  to  the  naked  eye  on  the  sur- 
facc  of  a  fresh  section  of  the  organ,  appearing 
as  minute  dots  of  a  semi-opaque,  whitish  c»dor 
in  the  dark  substance  of  the  pulp.  In  tuiuuie 
stnicture  they  resemble  the  adenoid  tissue  of 
lymphatic  glands,  consisting  of  a  delicate  retic- 
ulum, in  the  meshes  of  which  lie  ordinary  lymph- 
oid cells. 

The  reticulum  of  the  tissue  is  made  up  of 
extremely  delicate  fibrils,  and  is  companitivclj 
open  in  the  centre  of  the  corpuscle,  becoming 
closer  at  the  periphery  of  the  body.  The  cells  which  it  encloses,  like  the  support- 
ing cells  of  the  pulp,  are  possessed  of  amajboid  movements*  but  when  treated  with 
carmine  become  deeply  stained,  and  can  thus  easily  be  recognized  from  those  of  the 
pulp. 

The  artenoles  terminate  in  capillaries  which  traverse  the  pulp  in  all  dinn'tiona; 
their  walls  become  much  attenuated,  lose  their  tuliular  chanicter.  and  the  cells  of 
the  lymphoid  tissue  of  which  they  are  composed  become  altered,  pie^eniing  a 
branched  appeanince  and  acquiring  processes  which  are  ilirectly  connecttHi  with 
the  processes  of  the  sustontacular  cells  of  the  pulp  (Fig.  iJOl).  In  this  manner  the 
cajtillary  vessels  terminate,  an<l  the  blood  flowing  through  them  finds  its  war  into 
the  interstices  of  the  reticulatetl  tissue  formed  by  the  branched  conuective-tisAue 
corpuscles  of  the  splenic  pulp.  Thus  the  blood  passing  through  the  spleen  is 
brought  into  intimate  relation  with  the  elements  of  the  pulp,  and  no  doubt  under- 
goes important  clianges, 

Af^er  these  changes  have  taken  place  the  blood  is  collected  from  the  interstices 
of  the  tissue  by  the  rootleta  of  the  veins,  which  commence  much  in  the  same  way 
as  the  arteries  terminate.     Where  a  vein  is  about  to  commence,  the  connective- 

*  Aeconlinc  to  Klein,  it  is  the  ahcnth  of  ilie  smtiU  vcs^iel  whiith  urnlercws  this  Iransfnrmaiion  anJ 
furma  •  ''M>liil  ninsa  of  adenoid  lihaue  Hbidi  aurroiiuds  the  vesbel  like  a  cytuidriini  slieatti ''  \AttiiM 
of  Hintaloffif,  p.  424). 


Part  of  a  MnlrU'hIaii  rntwule  of  the  Splet-n 
nf  Mnii  iKlfiii  Hii'i  Ntible  Sniilh):  (i.  iirte- 
rliil  Iirtuifli  111  t<ii);L:itii<liiiiil  %4!L'ttoii;  />,nde- 
null)  ttsi^ue,  ^till  cuiitainint:tlie  lyniph-cnr- 
pUM'lif*:  only  tlnMr  niiclvt  art-  showu;  c. 
iii)(.'ii>»ii1  ri'tieuluin.  tUu  lyiupli-corpUitcUs 
accldciiuUy  retnuvud. 


I 


THE   SPLEEN. 


903 


tissue  corpuscles  of  the  pulp  arrange  ibeiuselves  in  rows  in  such  a  way  as  to  foiin 
an  elongated  space  or  sinus.  They  become  changed  in  shape,  being  elongated  and 
8pindle-sLape<l,  and  overhip  each  other  at  tJieir  extremities.  They  thus  form  ii  8*irt 
of  endothelial  lining  of  the  path  or  sinus,  which  is  the  radicle  oi'  a  vein.  On  the 
outer  surface  of  these  cells  are  seen  delicate  tran.svei-se  lines  or  markings,  which 
are  due  to  minute  elastic  fibrilla;  arranged  in  a  circular  manner  around  the  sinus, 
Tlius  (he  channel  obtains  a  continuous  external  investment,  and  gradually  becomes 
converted  into  a  small  vein,  which  alter  a  tinie  presents  a  coat  of  ordinan'  ci>nnec- 
tive  tissue  lined  by  a  layer  oi*  fusitbrm  epithelial  cells,  wLich  are  continuous  with 
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SecUnn  of  Spleen,  showlnt?  thp  Tfnnlnutton  nf  the  smnll  Blnod-vesseN  «.  arierltl  brancb  In  UiitRltudinat  ««' 
lion  :  b,  »upf>ortiii{{  c«'lti>  of  »plevn-pulp:  r,  riwt  nf  thr  vr^^tels  andbrgoiug  lympboid  change;  ti,  i-oat  of  tb« 
vi'^^sel  conUnuous  with  the  prDC«f«es  of  the  nuppfirllng  ceU*. 

tin*  supporting  wlls  of  the  pnlp.  Tlie  smaller  veins  unite  to  form  larger  one», 
which  do  not  accompany  the  arteries,  but  soon  enter  the  trabecular  sheaths 
of  the  cnpHulo,  and  by  their  jnnction  fonn  from  four  to  six  branches,  which 
emerge  from  the  hilum,  and,  uniting^  form  the  splenic  vein,  the  largest  radicle 
of  the  vena  porta?. 

The  veins  are  remarkable  for  their  numerous  anastomoses,  while  the  arteries 
hardly  anastomose  at  all. 

The  lymjihatics  originate  in  two  ways — /.  /».  from  the  sheaths  of  the  arteries  and 
in  the  tmbocnhTe.  The  former  accompany  the  blood-vessels,  the  latter  pass  to  tl»e 
pTipcrfieial  lymphatic  plexns  which  may  be  seen  on  the  surface  of  the  organ.  The 
two  sets  communicate  in  the  interior  of  the  organ.  They  pass  through  the  lym- 
phatic glands  at  the  hilum  and  terminate  in  the  thoracic  duct. 

The  nerves  are  derived  from  brunches  of  the  right  and  left  semilunar  ganglia 
and  right  pncumogastric  nerve. 


The  Thorax, 


THE  Thorax  is  a  conical  frameirork  formed  partly  of  bones  and  partly  of  the 
soft  tissues  by  which  they  are  connectcii  together.  It  ia  supported,  and  its 
back  part  is  fi)rmed,  by  the  mifldle  or  dorsal  region  of  the  spine.  It  is  narrow 
above,  broad  below,  flattened  before  and  behind,  and  Bomewhat  cordifonu  on  & 
transverse  section. 

Boundaries. — The  thorax  is  hounded  in  front  by  the  sternum,  the  six  upper 
costal  cart ila;^e3,  the  ribs  and  intercostal  muscles;  at  the  sides  by  the  ril>«  and 
intercostal  muscles ;  and  behind  by  the  same  stmctnres  and  the  dorsal  portion  of 
the  vertebral  column. 

The  superior  opening  of  the  thorax  is  bounded  on  each  side  by  the  first  rib,  in 
front  by  the  upper  border  of  the  sternum,  and  behind  by  the  first  dorsal  vert4?bni. 
It  is  broader  from  side  to  side  than  from  before  backward,  and  \X^  direction  i^  for- 
ward nnd  upward.  The  upper  border  of  the  sternum  is  on  a  level,  in  the  male; 
with  tlic  lower  part  of  the  body  of  the  second  dorsal  vertebra,  and  in  the  female 
with  the  lower  part  of  the  body  of  the  third.  The  antero-post^rior  diameter  is 
about  two  inches. 

The  Iittprr  opening^  or  6a««,  is  bonnded  in  front  by  the  ensiform  cartilage,  behind 
by  the  last  dorsal  vertebra,  and  on  each  side  by  the  last  rib,  the  Diaphnigm  iillinjr 
in  the  intervetiing  space.  Its  direction  is  obliquely  downwani  and  forward,  so  that 
the  cavity  of  the  thorax  is  much  deeper  on  the  posterior  than  on  the  anterior  wall. 
It  is  wider  transversely  than  from  before  backward.  Its  outer  surface  is  convex, 
but  it  is  more  flattened  at  the  centre  than  at  the  sides.  Its  floor  is  higher  on  the 
right  than  on  the  left  aide,  corresponding  in  th^'  dfad  body  to  the  upper  border  of 
the  fifth  costal  cartilage  on  the  right  side,  aiul  to  the  corresponding  part  of  the 
sixth  cartilage  on  the  left  side. 

The  parts  which  pass  through  the  upper  opening  of  the  thorax  are,  from  before 
backward  in  the  middle  line,  the  Sterno-hyoiti  and  Stemo-thyroid  musclofu  the 
remains  of  the  thymus  gland,  the  trachea,  ccsophagus,  thoracic  duct,  and  the 
Longus  colli  rausL-lcs  of  each  side ;  at  the  sides,  the  arteria  innominata,  the  left 
common  carotid  and  left  subclavian  arteries,  the  internal  mammary  and  superior 
intercostal  arteries,  the  right  and  left  vennc  innominat^e.  and  the  inferior  thyroid 
veins,  the  pueumogastric,  sympathetic,  phrenic,  and  cardiac  nerves,  the  anterior 
branch  of  the  first  dorsal  nerve,  and  the  recurrent  laryngeal  nerve  of  the  lefl  side. 
The  apex  of  each  lung,  covered  by  the  pleura,  also  projects  through  this  aperture  a 
little  above  tlie  margin  of  the  first  rib. 

The  viscera  contained  in  the  thorax  are  the  heart,  enc1ose<l  in  its  membr&noiM 
bag,  the  pericardium ;  and  the  lungs,  invested  by  the  pleuree. 


THE   PERICARDrUM. 

The  Pericardium  is  a  conical  membranous  sue  in  which  the  heart^  and  the  com- 
mencement of  the  great  vessels  are  contained.  It  is  jduced  behind  the  sternum  iind 
the  cyrtilages  of  the  third,  fourth,  fifth,  sixth,  and  seventh  ribs  of  the  left  side,  in 
the  interval  between  the  pleune. 

Its  apex  is  directed  upward,  and  suiTonnds  the  great  vessels  about  two  inches 
above  their  origin  from  the  ba^ie  of  the  heart.  Its  base  is  attached  to  the  central 
tendon  and  part  of  the  adjoining  muscular  structure  of  the  Diaphragm,  extending 
a  little  farther  to  the  left  than  to  the  right  Bide.  In  front  it  is  separated  from  the 
9M 
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sternum  hy  the  remainfl  of  tlie  thymus  phind  above  and  a  little  loose  areolar  tissue 
below,  and  is  covered  by  the  margins  of  the  lungs,  especially  the  left.  Behind^  it 
rests  upon  the  bronchi,  the  oesophagus,  and  the  descending  aorta.  Laterally^  it  is 
covered  by  the  pleurn?,  the  phrenic  nerve,  with  its  acoompanving  vessels,  descend- 
ing between  the  two  membranes  on  either  side. 

The  pericardium  is  a  iibro-serous  membrane,  and  consists,  therefore,  of  two 
layers,  an  external  fibrous  and  an  internal  serous. 

Fio.  602. 


Front  view  of  the  Tborax.  The  fih«  nn^  sternum  &re  represented  In  reUtlon  lo  ihe  Itinjni,  heart,  and  other 
IntemAl  organs:  m.  mitral  valve:  t,  trk-iupid  valve;  a.  aortic  »entilunar  valves:  f.  pulmv>nary  »vtulluiiAr 
valref. 

^he  fihrottii  lat/er  is  a  strong,  dense  membrane.  Above,  it  surrounds  the  great 
^Is  arising  from  the  base  of  the  heart,  on  which  it  is  continued  in  the  form  of 
tubular  pndongations  which  are  gnwlually  lost  upon  tht'ir  external  coat,  the  strong- 
est being  that  whicli  encloses  the  a^jrta.  The  pericardium  may  be  traced  over  these 
vessels  to  become  continuous  with  the  deep  layer  of  the  cervicul  fascia.  Below  it  is 
attached  to  the  central  tendon  of  the  Diaphragm,  and  on  the  left  side  to  its  muscular 
fibres. 

The  vessels  receiving  fibrous  prolon nations  from  this  membrane  are  the  aorta, 
the  superior  vena  cava,  the  ritrbt  and  left  pulmonary  arteries,  and  tlie  four  pulmo- 
nary veins.  As  the  inferior  vena  cava  enters  the  pericardium  tbrougli  the  central 
tondoD  of  the  Diaphragm,  it  receives  no  covering  from   the  fibrous  layer. 

The  serous  litter  invests  the  heart,  and  is  then  refiected  on  thevoasx  «»arfvwtft.^ 
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the  pericardium.     It  consists,  therefore,  ol'  a  visceral  and  parietal  portion.      Thi 
former  invests  the  surface  of  the  heart  and  tlie  commencement  of  the  great  n 
to  the  extent  of  two  Inches  from  their  oripin  ;  from  these  it  is*  reflected    upon    thi 
inner  surface  of  the  fibrous  hiyer,  lining  below  the  upftor  surface  of  the   central 
tendon  of  the  Dinphrajrm.      Tlie  s*5rous  nieinhi-aiie  enolo.«es  tlie  aorta  and   piilnit 
nary  artery  in  a  single  tuhe.  but  it  only  partially  covers  the  HU|wrior  an<l    inft-rii 
veua  cava  and  the  four  pulmomiry  veins.     Its  inner  surface  is  smcM>th  ami   *!liste 
iag,  and  secretes  a  thin  tluid  which  serves  to  facilitate  the  movements  of  the  hean 
The  arteries  of  ilie  pericardium  are  derived  from  the  internal  mammary  and  ii 
tnu.scuh>-j»hrcnic  hninch,  and  from  the  descending  thoracic  aorta. 

[Surgrery  of  the  Pericardium. — In  pericarditis  with  effusion  the  pt'rirardiutn  raav  he 
Tcaohod  in  the  tifih  inieruostal  spnoc,  two  to  two  and  n  quarter  inches  to  the  lofl  of  Uie  median 
Jine  (J.  B.  Uobert?').] 


TK^!    HEABT. 

\_Dhnfctwn. — It  i«  we!!  for  tlie  stxiHent  t#t  dif«mM't.  a!oii^  with  the  liiitnan  !if'iirt.  ttotnp  liiiHiirlu*', 
(theep'g,  axvX  chickens*  hcArti.  Besides  opening  tlie  cavitien,  ft^ctionH  Htionid  be  iiin<le  in  varioiM 
directions  to  obtain  a  good  idea  of  the  rotation  of  parts,  enpeoially  of  the  rcntrieleft  Hnd  their 
walls.] 

The  Heart  is  a  hollow  muscular  organ  of  a  conical  form  placetl  between  the  langa 
and  enclosed  in  the  cavity  of  the  pericardium. 

Position. — The  heart  is  placed  obliquely  in  the  chest:  the  broad  attached  end, 
or  base,  is  directed  upward  and  l»uckward  to  the  right,  and  corresponds  to  tht?  inter- 
val between  the  fifth  and  eighth  dorsal  vertebnc ;  the  apex  is  directed  forwartl,  down- 
ward, and  to  the  left,  and  corresponds  to  the  intersf)ace  between  the  cartilti^  of  thr 
lifth  ami  sixth  ribs,  three-quarters  of  an  inch  to  the  inner  side  and  an  inch  and  n 
half  below  the  left  nipple.  The  heart  is  placeii  behind  the  lower  lwc»-thinls  of  the 
sternum,  and  projects  farther  into  the  left  than  into  the  right  cavity  of  the  ehestl, 
extending  from  the  median  line  about  three  inches  in  the  former  direction  and  only 
one  and  a  half  in  the  latter.  Its  npper  border  would  correspond  to  a  line  dntwn 
across  the  sternuia  on  a  level  with  the  second  costal  cartilages,  and  its  lower  border 
to  a  line  drawn  obliipiely-  with  a  slight  curve  downward,  from  the  articulation  of 
the  seventh  right  costal  cartilage  to  the  sternum,  to  the  point  above  mentioned  ns 
the  situation  of  the  apex.  The  lungs  cover  a  part  of  the  heart,  anil  during  inspira- 
tion, when  their  borders  nearly  meet  behind  the  sternum,  a  thin  layer  of  lung  envers 
the  root**  of  all  the  large  vessels.  Hence  the  custom  of  making  a  patient  hold  hia 
breath  [in  expiration]  whilst  examining  the  sounds  of  the  heart.  But  a  consider- 
able portion  of  the  heart  is  always  uncovered  by  the  lungs  where  they  recede  from 
each  other  below.  This  '*  area  of  the  heart's  dulne?s."  ns  it  is  commonly  eal!e<l,  is 
said  by  Mr.  lluldcu'  to  be  indicated  roughly,  but  sufficiently  for  i)ractica]  purposes. 
by  a  circle  one  inch  in  radius,  the  centre  of  which  is  midway  between  the  left  nipple 
and  the  end  of  tlie  stfrnuni.  The  anterior  srirfaee  of  the  heart  is  roui»d  and  convex, 
directcil  upward  and  forward,  and  formed  chiefly  by  the  right  ventricle  and  pari  of 
the  left.  Its  posterior  snrfaoo  is  tlattone*l,  and  rests  upim  the  Dinpbragni,  and  is 
formed  chiefly  by  the  left  ventricle.  The  right  border  is  long,  thin,  and  atuirp;  the 
left  border  short,  but  thick  and  round. 

Size. — The  heart  in  the  adult  me.HSures  five  inches  in  length,  three  inches  and  B 
half  in  breadth  in  tlic  broruli-st  part,  and  two  inchos  and  a  half  in  thickness.  The 
prevalent  weight  in  the  male  varirs  from  ten  to  twelve  ounces,  in  the  female  from 
eight  to  ten:  its  proportions  to  the  boily  Iteing  a;*  1  to  1(10  in  mah»s.  I  lo  14tl  in 
fetuales.  The  heart  continues  increasing  in  weight,  and  also  in  length,  breadth, 
and  thickness,  up  to  an  advanced  period  of  life:  this  increase  is  more  marked  in  ^M 
men  than  in  women.  ^H 

Component  Parts. — The  heart  is  subdivided  by  a  longitudinal  muscular  septum 
into  two  lateral  haivt-s,  which  are  named  res[)ectively,  from  their  position,  right  and 
'  Landmarks,  Medical  and  Sni'tpntt^  p.  J  41. 
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left ;  and  a  transverse  constriction  divides  each  lialf  of  the  organ  into  two  cavitictflf 

the  upper  cavity  on  each  side  being  ctvUetl  the  aurivh\  the  lower  the  ventricU,     The 

ri^ht  is  the  venous  Hide  of  the  heart,  receiving  into  its  auricle  the  dark  venous  blood 

from  the  entire  bodv  hv  the  !'ui)erior  and 

■   r    •  •     'i  •  Fig.  tiOS. 

imerior  vena  eavu  and  coronary  smns. 

From  the  riglit  nnriele  the  blood   paRs*^^ 

into  the  rijrlit   ventricle,  and   from    the 

right  ventricle  tlirough  the  pulmoimry 

ariery  into  the  hin^rs.     The  blo^xl.  arte- 

rializc*!  by  its  passage  throuph  thelunjpt. 

is  roiiirneil  to  the  left  side  of  the  boiirt 

by  the  piiliiKMiarv  veins,  wliieh  open  into 

the  left  nuricle;  from  tlie  left  auricle  the 

blood  fwi^ses  into  the  left  ventricle,  and 

from  the  Icf^  ventricle  is  distributed  by 

the  aorta  and  its  subdivisions  throufrh 

the  entire  body.      This  constitutes  the 

circulation  of  the  blood  in  the  ailult. 

The  division  of  the  heart  into  four 
cavities  is  indicated  by  grooves  upon  its 
surface.  The  great  transverse  groove 
separating  the  auricles  from  the  ventri- 
cles is  called  the  (mrfrufo-vt'nfrit'uhr 
groove.  It  is  deficient  in  fn^nt  from 
being  crossefl  by  the  root  of  the  pulmo 
nary  artery,  and  cunfftin;-  the  trunks  of 
the  nutrient  vessels  of  the  heart.  The 
auricular  portion  occupies  the  base  of 
the  heart,  and  is  subdivided  into  two 
cavities  bv  a  median  se])tum.  The  two 
\cntncH>*  are  also  sepiinueo  into  »  right  "        wmiuoruah  i*iiig  rt-nmvwj. 

and  left  by  two  longitudinul  furrows^  the 

intcrvevirUmhir  grooves,  ■which  are  situated  one  on  the  anterior,  the  other  on  the 
posterior  surface:  these  extend  from  the  base  to  the  apex  of  the  organ,  the  former 
being  situated  nearer  to  the  left  border  of  the  heart,  and  the  latter  to  the  right.  It 
follows,  therefore,  that  the  right  ventricle  forms  the  greater  portiou  of  the  anterior 
surface  of  the  heart,  and  the  left  ventricle  more  of  its  jM»stcrior  surface. 

Each  of  these  caviti(*s  should  now  )te  sepurutely  examined. 

The  Kight  Auricle  is  a  little  larger  than  the  left,  its  w.ills  somewhat  thinner, 
Tneasuring  about  one  line,  and  its  cavity  is  capable  of  containing  nbout  two  ounces. 
It  consists  of  two  pirts — a  principal  cavity,  or  Minita  rvtto>fUM,  and  an  ftjtjttndiz 
aurienlcE. 

The  ifintt»  is  the  large  quadnmgular  cavity  ])bircd  between  the  two  veme  cav«?; 
its  walls  are  extremely  thin;  it  is  connecte^l  below  vith  the  right  ventricle,  and 
internally  with  the  left  auricle,  being  free  in  the  rest  of  its  extent. 

The  apprjidir  aitrlnrhe^  so  calle<l  from  its  fiincied  n»semblnnce  to  a  dog's  ear,  is 
a  small  ronieal  muscular  pouch,  the  margins  of  whieh  present  a  ilenlated  edge.  It 
projects  from  the  sinus  forward  and  to  the  left  side,  overlapping  the  root  of  the 
aorta. 


a^^tif  jMutM/  ri^-Myi 


To  oXAxnine  thp  interior  of  the  auriclt*.  an  int'iHinn  shnuM  be  mnde  along  \t»  ritrlit  Irtirder  frnai 
the  L'ntnince  of  thp  pup^^rior  vena  eavu  to  th:it  of  tlu'  inffrior.  A  mh-oiuJ  cut  is  to  be  made  from 
the  centre  of  ttiiH  fathi  inuisinn  to  the  tip  of  the  nurii^ular  ap|>cndix,  nnd  the  flaps  raised. 

The  internal  snrface  of  the  rii;ht  nurirle  is  smooth,  except  in  tlie  auricle  and 
adjacent  part  of  the  anterior  wall  of  the  sinus  venosus,  where  it  is  thrown  into 
parallel  ridges. 
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It  represents  the  following  pfirts  for  examination : 


Openings. 


'  Superior  vena  cava. 
Inferior  vena  cava. 
Coronary  sinus. 
Foramina  Thebesii. 
Auriculo- ventricular. 


|r  ,        f  Eustachian. 
^     \  Coronary. 

Musculi  pectinati. 
Tuberculum  Loweri. 


T>  f       J!  T*  ^  1  ctA      A         f  AnnuluB  ovahs. 
Relics  of  Foetal  Structure.  ■{  ^  ,. 

[  rossa  ovalis. 

The  superior  vena  cava  returns  the  blood  fi*omthe  upper  half  of  the  body,  and 
opens  into  the  upper  and  back  part  of  the  auricle,  the  direction  of  its  orifice  being] 
downward  and  forward. 

Ti»e  inferior  vena  cava,  larger  than  the  superior,  returns  the  blood  from  th< 
lower  half  of  the  body,  and  opens  into  tlie  lowest  part  of  the  auricle  near  the  se\h- 
turn,  the  direction  of  its  oriKcc  being  upwind  and  inward.  Tfie  direction  of  a. 
current  of  blood  through  the  superior  venu  cava  would  con.sequenily  be  toward  ilie- 
auriculo-vcntricular  orifice,  whilst  the  direction  of  the  blood  through  the  inferior 
cava  would  he  towanl  the  auricular  septum.  This  is  the  normal  direct  iuu  of  tho 
two  cnrrent.s  in  fetal  life. 

The  tuherculum  Loweri  is  a  small  projection  on  the  right  wall  of  the  auricle 
hetween  the  two  cavie.  This  is  most  distinct  in  the  hearts  of  quadnipeds :  in  mnn 
it  is  scarcely  visible.  It  was  supposed  by  Lower  to  direct  the  blt>t>d  from  the  su|ie- 
nor  cava  toward  the  auricuhi-ventricular  ojH'tiing. 

The  corontiri/  sinus  opens  into  the  auricle  between  the  inferior  vena  cava  and 
the  aurionlo-ventricular  opening.  It  returns  the  blood  from  the  subsUmce  of  the 
heart,  and  is  protected  l)y  a  semicircidar  fold  of  the  lining  membrane  of  the  auricle, 
the  coroutine  vulvf.  The  ^\n\\^  before  eutcriu;^  the  auricle  is  considerably  filiated — 
nearly  to  the  size  of  the  end  of  the  little  iin;:er.  Its  wall  is  partly  mtiscular.  and 
at  its  junction  with  the  great  coronary  vein  is  somewhat  constricted,  and  furnished 
with  a  valve  consisting  of  two  unequal  segments. 

*^l\e  foramina  Tlieoesii  are  numerous  minute  apertures,  the  mouths  of  .«tmall  vein* 
(iJeHiP  cordiA  miniiiur)^  which  ojien  on  various  |>arls  of  the  inner  surface  of  the  auricle. 
They  return  the  blood  directly  from  the  muscular  substance  of  the  heart.  Some  c»f 
these  foramina  are  minute  depressions  in  the  walls  of  the  heart,  presenting  a  closed 
extremity. 

The  auriculo-vcntricular  opcniwf  is  the  largo  oval  aperture  of  communieatioD 
between  the  auricle  and  the  ventricle  to  be  |)resently  described. 

The  Euatarhian  valve  is  situateil  between  the  anterior  martrin  of  the  inferior 
vena  cava  and  the  auriculo-ventriculur  orifice.  It  is  semilunar  in  form,  its  convex 
margin  being  attached  to  the  wiill  of  the  vein,  its  concave  margin,  which  is  free. 
terminating  in  two  cornua,  of  which  the  left  is  attached  to  the  anterior  edge  of  the 
annulus  ovalis.  the  right  being  lost  on  the  wall  of  the  auricle.  Tbe  valve  is  fornidi 
by  a  duplicature  of  the  lining  membrane  (»f  the  auricle  containing  a  few  musculftr 
fibres. 

In  the  ffiptus  this  valve  is  of  large  size,  and  serves  to  direct  the  blood  from  the 
inferior  vena  cava  through  tbe  foramen  ovale  into  the  left  auricle. 

In  the  (uhilt  it  is  oecaitionally  persistent,  and  mny  assist  in  preventing  the 
reflu.K  of  blood  into  the  inferior  vena  cava:  more  commonly  it  is  small,  and  Wn  free 
margin  presents  a  cribriform  or  filamentous  appearance;  occasionally  it  is  altogether 
wanting. 

The  coronartf  valve  (valve  of  Thebesius)  is  a  semicircidar  fold  of  the  lining  mem- 
brane of  the  auricle  protecting  the  orifice  of  the  coronary  sinus.  It  prevents  the 
regurgitation  of  bli>o<i  into  the  sinus  during  the  contraction  of  the  auricle.  Thi* 
valve  is  occasionally  double. 

The  fossa  Of^alis  is  an  oval  depression  corresponding  to  the  situation  of  the  fora- 
men ovale  in  the  f<etus.  It  is  situated  at  the  lower  part  of  the  septum  auriculurum, 
above  the  orifice  of  the  inferior  vena  cava. 
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The  annulut  ovalis  is  the  promiDent  oval  margin  of  the  foramen  ovale.  It  is 
most  distinct  above  and  at  the  sides;  below  it  is  deficient.  A  emull  slit-like 
valvular  opening  is  occasionally  found  at  the  upper  margin  of  the  foKSJi.  ovalis 
'which  leadft  upward,  beneath  the  annulus,  into  the  left  auricle^  and  is  the  remains 
•of  the  aperture  between  the  two  auricles  in  the  foetus. 

The  musculi  pectinati  are  Hmall,  prominent  umscular  columns  which  run  across 
the  inner  surface  of  the  apf>endix  auricuhc  and  a^ljoining  portion  of  tlie  wall  of  the 
«inu8.  They  have  received  the  name  juvtiuati  from  the  fancied  resemblance  ihey 
bear  to  the  teeth  of  a  comb  [Latin,  y^f/'^rw]. 

The  Rififbt  Ventricle  is  trianjiular  in  form  and  extends  from  the  rifrht  auricle  to 
near  the  apex  of  the  heart.  Its  anterior  or  upper  surface  is  rounded  and  convex 
and  forms  the  larger  part  of  the  front  of  the  heart.  Its  posterior  or  umler  surface 
is  flattened,  re^ts  upon  the  Diaphrafrm.  and  foi*ms  only  a  small  part  of  the  back  of 
the  heart.  Its  inner  wall  i.s  formed  by  the  partition  between  the  two  ventricles,  the 
septum  vaitriculorum*  the  surface  of  which  is  convex  and  bulges  into  the  cavity  of 
the  right  ventricle.  Its  upper  and  inner  angle  is  prolonged  into  a  c<tnical  pouch, 
the  infundibulum  or  conuji  nrterionHs,  from  which  the  pulmonary  artery  arises. 
The  walls  of  the  right  ventricle  are  thinner  than  those  of  the  left,  the  proportion 
between  them  being  as  1  to  3.  The  wall  is  thickest  at  the  base,  and  gradually 
becomes  thinner  toward  the  apex.  The  cavity,  which  equals  that  of  the  left  ven- 
tricle, is  capable  of  containing  about  three  tiuidouuces.' 

To  examine  the  interior  an  ineijiion  shoulil  be  made  a  little  to  the  riRht  of  the  anterior  ven- 
trioular  |u:roove  from  the  pulmonary  urtery  to  the  iipi'x  of  tlio  heart,  and  should  be  rarrie*)  up 
from  thenco  alon^  the  right  Ixjrder  of  the  ventricle  as  far  as  tJie  auriculo-vcntricular  opening. 

The  following  parts  present  themselves  for  examination: 

^       .        f  Auriculo-ventricular. 
P        9  'S  Opening  of  the  pulmonary  artery. 

Valve».  .  \  T'i^'l'^P"!- 
\  bemuunar. 

And  a  muscular  and  tendinous  apparatus  connected  with  the  tricuspid  valve: 

Coluranie  carneae.  Chorda  teudineaj. 

The  auriexdo-veixtricidar  orifice  is  the  large  oval  aperture  of  communication 
lietween  the  auricle  and  ventricle.  It  is  situated  at  the  base  of  the  ventricle  near 
the  right  border  of  the  heart,  nnd  corresponds  to  the  centre  of  the  sternum  between 
the  tburth  costal  cartilages.  The  opening  is  about  an  inch  in  diameter.*  oval  from 
side  to  aide,  surrounded  by  a  fibrous  ring  covered  by  the  lining  membrane  uf  the 
heart,  and  rather  larger  than  the  corresponding  aperture  on  the  left  side,  being 
sufficiently  large  to  admit  the  ends  of  four  fingers.  It  is  guaniod  by  the  tricuspid 
valve. 

The  optni/uf  of  the  puhnonarif  arterif  is  circular  in  form  and  situated  at  the  sum- 
mit of  the  tonus  arteriosus  [the  conical  portion  of  the  cavity  of  each  ventricle  from 
which  the  aorta  and  the  pulmonaiy  artery  respectively  arise],  close  to  the  septum 
veutriculonnn.  It  is  phice*l  on  the  left  side  of  the  auricnlo-ventricuhir  ojiening, 
upon  the  anterior  uspinit  of  the  heart,  and  eorresjKmds  to  the  articulatioti  of  the 
third  costal  cartilage  of  tlie  left  side  with  the  stemuni.  Its  orifice  is  guarded  by 
the  pulmonary  semilunar   valves. 

The  trictiMpid  valve  consists  of  three  segments  of  a  triangular  or  trapezoidal 

*  Morrant  Baker  save*  that,  "taking  the  means  of  vnnnus  estimates,  it  may  be  inferrefl  that  each 
rentrii'Ie  i;*  nhU*  to  (-oniuiti  lour  to  six  ounces  of  hU>cHl"  i  KirkoV  PhifUtiiMju,  10th  cilition.  ji.  1-W). 

*  In  ihe  Pnthiloijieni  'Vrn>ii>nriionx,  vol.  vi.  p.  Ill},  Dr.  PwittKrk  hu8  given  Hume  i-arefnl  rfj^i-nrche* 
ufMrn  the  weight  and  diniei)*i)(in<t  itf  tlie  henrt  in  health  und  <litsease.  He  :^la(es.  lui  the  result  nf  his 
iuvciitig:nllon».  thai  in  ihv  honlthy  udidt  heart  the  rishi  iiuriculo-rentricular  aperture  hoa  a  mean 
circumference  nf  b-\A  lines,  or  4j|  inr-hw;  the  left  loineulo- ventricular  o|ierture  a  nietn  circiimfer- 
«Dce  of  4-1. y  lines,  or  'A\\  inchi^;  the  pulmmiic  orifitM^  nf  40  lines,  or  \Ky\  inrjies;  ami  the  nnrtic  ori- 
fice of  SS.ft  lines,  or  3;*^  inelieb;  hut  lite  dimensions  nf  the  orifices  varie<l  crt^tly  in  different  cases, 
ihv  auriculo-ventricular  ajwrturc  liaving  u  runge  of  from  4o  to  <>U  lines,  and  ihe  othent  in  the  Muue 
proportion. 
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shape  formed  by  a  Uuplicatum  of  the  lining  niumbmne  of  the  heart,  strengtheni 

hy  a  laver  of  filirnns  tissue.  :ni*l  contflining,  acconling  to   Kurschner   htuX    Sein 
muscular  fibres.     These  sogment-*  are  connecietl  by  their  bases  to   the  atmcuU 
ventricular  orifirc  and  by  their  si«los  with  one  another,  .so  a.-*  to  form  a  continual 
annnlar  inenihnme  which  is  attached  round  the  margin  of  the  auricu)r>-ventricn! 
opening,  their  free  inur^inn  and  ventricular  surfaces  iiflordinji  attachment  to  a  nni 
her  of  delicate  tendinous  cords,  tiie  vliarJtp  trnditn'T.      The  lar^^esi  and  mos^t  rnov 
hie  segnieut  is  placed  toward  tlic  left  side  of  the  aiiricnlo-venlricular  opening,  int4 
posed  between  tiiat  opening  and  the  pulinnnarv  art^i-ry.     Anotlier  sepinent   cv^n 
Hponds  to  tlje  front  of  the  ventricle,  and  a  tliird  to  it*i  posterior  wall.       The   conti 
partof  eadi  negineut  iA  thick  and  strong;  the  lateral  margins  are  thin  and  inUenteii. 
The  chorda*  tendinea?  are  CMnnecte<l  with  the  adjacent  margins  of  the  principzil  se; 
ments  of  the  valve,  and  are  further  attached  to  each  segment  in  llie  followiii»f  mnj 
ner:   1.   Three  or  four  reach  the  attache<l   margin  of  each  segment,  where  thev 
continuous  with   the  aurieulo- ventricular  tendiuotis  ring.      2.   Others,  four  to  six 
number,  are  attached  to  lire  central  thickened  part  of  each  segment.     3.   The  nii 
numerous  and  Huest  are  connect^'d  with  the  marginal  portion  of  each  segment. 
The  roJniuiue  canu'tv  are  the  rounded  muscular  columns  which  project 
nearly  the  whole  f>f  the  innirr  suHa4M'  of  the  ventri4rle.  excepting  near  the 
of  tlio  piiluionary  artery,  where  the  wall  becomes  snaK^th.     They  may  be  lI 
according  to  their  mode  of  eonne<Uiou  with  tlie  ventricle,  into  three  setn:    The  tis 
set  merely  fonu   prominent  ridges  on  the   inner  surface  of  the  ventricle,    beini 

attached   by  their  entire  length   on  oi 
side  as  well  a,**  by  their  extremities;   rhe^ 
second  sset  are  attached  by  their  two  ex- 
tremities, but  {ire  free  in  the  rest  of  theirj 
extent;  whilst  the  third  set  {inuftculi i»iv-\ 
piUart'it),  three  or  four  in  uurnbtjr,  ai 
attached  by  one  extremity  io  the  wall  of' 
the  heart,  the  oj»posite  extremity  giving 
attachment  to  the  ehord^r  femiinr<e.     The 
tricuspid  valve  is  situated  behind  the  mid- 
dle of  the  HiirnuTu,  about  the  level  of  the 
fourth  costal  cartilage. 

The  semilunar  valvt'n^  three  in  nura- 
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her,'  guard  the  orifice  of  the  pulmonarv 
artery.     Thev  consist  of  three  semieircti- 


lar  fold.s,  two  anterior  (right  and  left)  and 
one  jwsterior,  formed  by  a  duplicature  <tf 
the  lining  membi*ane,  strengthened  bv  fib- 
rous tissue.  The\'  are  attaebed  by  Vheir 
convex  margins  to  the  wall  of  theartcrv, 
at  its  junction  witli  the  venrricle^  tfce 
straight  border  being  frt»e  and  directed 
upward  in  the  rour :e  of  the  v^*ssel.  against 
thesidesof  which  the  valve-flaps aivpre*^ 
cd  during,  the  passage  of  the  blood  along 
the  artery.  The  free  margin  of  each  i« 
somewhat  thicker  than  the  rest  of  the 
valve,  is  ptrenglhened  by  a  bundle  of 
tendinous  fibres,  and  presents  at  its  mid- 
dle a  small  projecting  thickened  nodule, 
calle<l  corptis  Arantil}     From  this  nodule  tendinous  fibres  radiate  through  the  valT», 


po**»l  iMr.  AvrUe  itftmtmg 


Th«  I^n  Aurii'lf  and  Ventricle  Ulil  nprn.  the  poBli.*rlur 
uailfl  of  boUi  bciug  rcwovtMl. 


'  The  nulmnnarv  seniiliitmr  vnlveti  linve  been  fntind  to  he  two  in  number,  invteatl  of  tknv  fT>r. 
Hand  of  ht,  Pjinl,  Minn.,  in  ila-  AVirM-ir«>/fr*t  Mnt.  nnft  ffurp.  Jawn.,  July,  1873);  ami  Uie  Mmv 
varifiy  is  more  frufiuenlly  noiufNl  in  the  nnrtir  Hvniihinnr  valves. 

'  In  former  editionii,  na  well  au  in  other  tvxtbiKiUs  on  anatomy,  these  little  nodules  have  been 
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tn  \U  attached  margin,  and  these  fibres  form  a  constituent  jiart  of  itii  substance 
tliroiij^hont  its  wliole  extent,  excepting  two  nairow  lunaied  portions  placed  on  eitlior 
side  of  the  nodule  imrne^liately  behind  the  free  margin  ;  here  the  valve  is  thin  and 
formed  merely  by  the  linin;;  membrane.  During  the  piussatre  of  the  blood  along  ihe 
pulmonary  artery  these  valves  arc  pressed  against  the  sides  of  the  cylinder,  and  the 
course  of  the  blowl  along  the  tube  is  uninterrupted  ;  but  during  the  ventricular  diai^- 
tole,  vi\\vi\  the  current  of  blood  along  the  pulmonary  artery  is  checked  and  partly 
tlirowM  back  by  its  elastic  M'alls,  those  valves  become  immc*liately  expjuided  and 
efieetually  clone  the  entrnnce  of  the  lube.  When  the  valves  arc  clnscil  the  liinnted 
portions  of  each  are  brought  into  contact  with  one  another  by  their  opposed  surfaces, 
the  three  coi-pora  Arantii  filling  up  the  small  triangular  space  that  would  be  other- 
wise left  by  the  approximation  of  the  three  semilnnar  valves. 

Between  the  semilunar  valves  and  the  conimenccment  of  the  pulmonary  artery 
are  three  pouches  or  dilatations,  one  behind  each  valve.  These  are  the  pulmonary 
sinuses  (*«iM#f»  of  Valsalva),  Similnr  sinuses  exist  between  the  semilunar  valves 
and  the  commencement  of  the  aorta  ;  they  are  larger  than  the  pulmonary  sinusea. 
The  blowJ  in  its  regurgitation  toward  the  heart  finds  its  way  into  these  sinuses,  and 
80  shuts  down  the  valve-flaps.  The  pulmonary  valves  are  situated  behind  the  junc- 
tion of  the  left  third  costal  cartilage  with  the  stei-num. 

The  Left  Auricle  is  rather  smaller  than  the  right;  its  walls  thicker,  me^isuring 
about, one  line  and  a  half;  it  consists,  like  the  right,  of  two  parts,  a  principal  cavity 
or  sinus  and  an  fijtjwtitiix  anrirulfv. 

The  sinus  is  cuhoidal  in  form,  and  concealed  in  front  by  the  pulmonary  artery 
and  aorta;  intermillv  it  is  separated  from  the  right  auricle  by  the  septum  auricula- 
rum  ;  behind  it  receives  on  each  side  the  pulmonary  veins,  being  free  in  the  rest  of 
its  extent. 

The  appendir  aurinilfp  is  somewhat  constricted  at  its  junction  with  the  auricle; 
it  is  longer,  narrower,  and  more  curved  than  that  of  the  right  side,  and  its  margins 
more  deeply  indented,  presenting  a  kind  of  foliated  appearance.  Its  direction  is  for- 
ward and  toward  the  right  side,  overlapping  the  root  of  the  pulmonary  artery. 

In  oixler  t<>  examine  iu  interior  a  liorizontal  incision  ahould  be  mode  aIon>c  the  nttarh^ 
border  of  the  auricle  to  the  Tentricle,  and  from  ttie  middle  of  this  a  eecond  inci?<i<^n  Khould  be 
carried  upward. 

The  following  parts  then  present  themselves  for  examination: 

The  openings  of  the  four  pulmonary  veins. 
Auriculo-ventricular  opening. 

Musculi  pcctinati. 

The  jrufmovan/  veitm,  four  in  number,  open,  two  into  the  riglit  and  two  into  the 
left  side  \t(  the  auricle.  The  two  left  veins  frequently  tcruiinato  by  a  couinnm  o]>en- 
ing.     They  are  not  provided  with  valves. 

The  anricttlo'Ventrieular  opening  is  the  large  oval  aperture  of  communication 
between  the  auricle  and  ventricle.  It  is  rather  smaller  than  the  corresponding 
opening  on  the  opf>osite  side.    (See  note  2,  p.  900.) 

The  musruli pfcfinati  are  fewer  in  number  and  smaller  than  on  the  right  side; 
they  are  confine<i  to  the  inner  surface  of  the  appendix. 

On  the  inner  surface  of  the  septum  auricularum  may  be  seen  a  lunntod  impres- 
sion, hounded  below  by  a  crescentic  ridge,  the  concavity  of  which  is  turned  upward. 
The  depression  is  just  above  the  fossa  ovalis  in  the  right  auricle. 

deN'rilwd  us  fibro-t-airtilBiriTionK  in  MnKMiire.  At  iiiv  rvtities).  Mr  Le  fVniier  I.iinnit'ler. deninntttmttir 
of  physiology  at  St.  Oecjr^ie'ft  Honnital,  host  invent ipn ted  ihir*  t<tibii-('t,  nn<i  refHtpti*  ihut  ihe  *'fnr|Ktm 
Amnlii"  apj}ear  to  consist  of  bimulcs  of  interlncintr  coniie«'tivc-tiBH"f  fihres  with  hrunched  otmnco- 
tive-tiBBue  cells  nnd  soiiie  few  vlaHtle  fibres.  Oprasi)  iiully  u  rtmndetl  eel),  with  inditilitu-t  capsule, 
reiiemblinjt  a  cartilnpe-cell.  won  r*een,  but  (here  were  not  mnny  of  ihem.  At  ibe  free  edjre  of  the 
corpiw  the  structure  is  denper.  there  being  a  larjrer  prowrti^n  of  fihrea  to  rells  than  in  the  central 
portion.  Ue  thinks  the  structure  of  the  corpu*  idioula  be  put  down  lu  6brou»,  and  not  fibrocarti- 
laginnns. 
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The  Left  Ventricle  is  longer  and  more  conical  in  shape  than  the  right  ventricle 
It  forms  a  small  part  of  the  left  si*le  of  the  anterior  surface  of  the  heart  and  a  coi 
siJerahle  jiart  of  its  posterior  aui'face.  It  al.'io  forms  the  apex  of  the  heart  by  il 
projection  beyond  the  right  ventricle.  Its  walls  arc  much  thicker  than  those  oi  ih( 
right  side,  the  proportion  being  as  3  to  1.  Thev  are  ah^o  thickej^t  in  the  broad< 
part  of  the  ventricle,  becoming  gradually  thinner  toward  the  ba^e,  and  also  towai 
the  apex,  which  in  the  thinnest  part. 

It8  c'ftvity  nhoiild  bo  oppnrMl  by  malcing  An  incision  throuj^b  it«  antorior  Wftll  along  th<*  lei 
«iib'  of  rh*»  vtMitrit^uhir  *optuin,  uml  currying  it  round  the  apex  and  alDng  its  ptwterior  surfAoe 
the  nurioulo-v<*ntricular  opening. 


The  following  parts  present  themselves  for  examination : 

ri       '  i  Auriculo-ventricular.  rr  ,  f  Mitral. 

r        ^       y  Aortic.  [  Semilunar, 

Chordje  tendineie.  Columnse  caraeie. 


The  auriculo-ventricular  op&/tinff  is  placed  below  and  to  the  left  of  the  aoi 
orifice,  in  the  third  intercostal  H|>ace  to  the  left  of  the  sternum.    It  is  a  little  smnlh 
than  the  corresponding  aperture  of  the  opposite  side,  and»  like  it,  is  broatler  iu  thi 
transverse  than  in  the  antero-posterior  diameter.    It  is  surrounded  by  a  dense  fibroi 
ring  c<:»vered  by  the  lining  nicmhrane  of  tlie  hc*irt  and  guarded  by  the  mitral  valves 

The  aortic  opfniiuf  is  a  smaU  circuliir  a|)erture  iu  front  an<i  to  the  ripht  siiie  ol 
the  auriculo-ventricular.  from  which  it  is  sejKirated  by  one  of  the  segments  of  thi 
mitral  valve.     Its  orifice  is  guardel  by  the  semilunar  valves.     It^  position  c*>n^ 
sponds  to  the  left  half  of  the  sternum  on  a  line  with  the  lower  border  of  tlie  third 
costal  cartilage. 

The  mitral  valve  ia  attached  to  the  circumference  of  the  auriculo-ventricular  ori- 
fice in  the  same  way  that  the  tricuspid  valve  is  on  the  op]x)8ite  side.    It  is  foriueil  by, 
a  duplicature  of  the  lining  membrane,  strengthened  by  nbrous  tissue,  and  contains 
few  uuLscular  fibres.     It  is  larger  in  size,  thicker,  and  altogether  stronger  than  thei 
tricuspid,  and  consists  of  two  segments  of  une(|ual  size.     The  larger  segment  is.j 
place<l  in  front,  between  the  auriculo-ventricular  and  aortic  orifices,  and  is  said  to- 
prevent  the  filling  of  the  aorta  during  the  distension  of  the  ventricle.     Two  smallel 
segments  are  usuiilly   i'omu\  at  the  angle  of  junction  of  the  larger.     The   mitral] 
valve-tlaps  are  furiiisiicil  with  chorda;  tendineae,  the  mode  of  atr:u'hment  of  which 
is  precisely  simihir  to  that  of  those  on  the  right  side,  but  tliey  are  thicker,  stronger^ 
and  less  numerous.     The  niitml  valve  lies  in  the  third  intercostal  space,  about  an 
inch  from  the  left  border  of  the  sternum. 

The  «emiluttar  valvest  surround  the  orifice  of  the  aorta;  two  are  posterior  (rigliCi 
and  left)  and  one  anterior:  they  are  similar  in  structure  and  in  their  moae  of 
attjichtuent  to  those  of  the  pulmonary  artery.  They  are,  however,  larger,  thicker, 
and  stronger  than  those  of  the  right  side;  the  lunuhe  are  more  distinct,  and  the 
corpora  Arantii  larger  and  more  prominent.  Between  each  valve  and  the  cylinder 
of  the  aorta  is  a  deep  depression,  the  */ww*  flo/*/iVT  (sinuses  of  Valsidva);  tl»ey  are 
larger  tlian  those  at  the  root  of  the  pulm(mary  artery.  The  aortic  valves  lie  behind 
the  left  border  of  the  sternum,  close  to  the  lower  margin  of  the  third  cosUil  cnrtil.igp. 

?[*\)r  the  positions  of  the  valves,  and  the  best  places  in  which  I"  auscuh  them, 
lolden's  Landmarks,  §  43.] 

The  t'olumnfp  rarnetf  aihnit  of  a  subdivision  into  three  sets,  like  those  uj»oii  the 
right  side,  but  they  are  smaller,  more  numerous,  and  present  a  dense  interlacenient, 
especially  at  the  a|K»x  and  upon  the  pi^terior  wall,  lliose  attached  by  one  extremity 
only,  the  utttnt*tth'  piipilhin'tt,  are  two  in  number,  beitiir  connci't<.»<l  one  to  the  anterior, 
the  other  to  the  p*»sterior  wall:  they  are  of  largo  size,  and  icrminutc  by  free  rounded 
extremities  from  which  the  chorda?  tcndiiicte  arise. 

The  enilorartlium  is  a  thin  mrnibmne  which  lines  the  internal  surface  of  the 
heart;  it  assists  in  fonuing  the  valves  by  its  reduplications,  and  is  continuous  with 
the  lining  membrane  of  the  great  blood-vessels.     It  is  a  smooth,  transparent  inem- 
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PVnD«,  gi^i^g  ^  ^^^^  inner  surface  of  the  heart  its  glistening  appearance.  It  is  more 
opaque  on  the  leti  than  ou  the  right  side  of  the  heart,  tliicker  in  the  auricles  than 
in  the  ventricles,  and  thickest  in  tlie  left  auricle.  It  its  thin  on  the  uiusculi  pecti- 
ziati  and  on  the  coluuauc  carneie,  l)ut  thicker  on  the  smouth  part  of  the  auricular 
Uuid  ventricular  walls  and  on  the  ii]>H  of  the  niusculi  jmpillnrcj*. 
^W  structure. — The  heart  consists  of  muscular  fihres  and  of  filu'ous  rings  which 
serve  for  their  ultachnient. 

The  JihrouH  rini/is  surround  the  auriculo-ventricular  and  arterial  oriliceH :  they 
are  stronger  upon  the  left  than  on  the  right  side  of  the  heart.  The  auriculc»-ven- 
tricular  rings  serve  for  the  attachment  of  the  musi-nlnr  fibres  of  the  auricles  and 
veiitricles,  and  also  for  the  niirnd  and  tricuspiil  valves;  the  ring  tm  the  left  side 
is  closelv  connc<'ted  l»y  its  right  margin  with  the  aortic  arterial  ring.  Between 
thet*e  and  the  right  amiculo-ventriculur  ring  is  a  mass  of  fibrous  ti.ssue.  and,  in  some 
of  the  larger  animals,  as  the  ox  and  elephant,  a  nodule  of  bone. 

The  fibrous  rings  surrounding  the  arterial  orifices  serve  for  the  attachment  of  the 
great  vessels  and  semilunar  valves.  Each  ring  receives  by  its  ventricular  margin 
the  attachment  of  the  nm.scular  fihres  of  the  ventricles;  its  opposite  margin  presenta 
three  deep  semicircular  notches,  within  which  the  middle  coat  of  the  artery  (which 
presents  threi'  eonvcx  semicircular  segment)  is  firmly  fixed,  the  attachment  of  the 
artery  to  its  fihnnis  ring  being  strengthened  by  the  thin  cellular  coat  and  serous 
memurane  cxt4.Tnally  and  by  the  endocardiuui  within.  It  is  opposite  the  margins 
of  these  semicircular  notches,  in  the  arterial  rings,  that  the  endocardium,  bv  its 
reduplication,  forms  the  semilunar  valves,  tlie  fibrous  structure  of  the  ring  being 
continued  into  each  of  the  segments  of  the  valve  at  this  part.  The  middle  c<iat  of 
the  artery  in  this  situation  is  thin,  and  the  sides  of  the  vessel  are  dilated  to  form  the 
sinuses  of  A  ulsiilva. 
^a  The  mujicuhir  structure  of  the  heart  consists  of  bands  of  fibres  whicli  present 
|Kk  exceedingly  intricate  interlacement.  They  are  of  a  deejvred  color  and  marked 
with  transverse  strife  (p.  Hfl). 

The  muscular  fibres  of  the  heart  admit  of  a  subdivision  into  two  kind.** — those 
of  the  auricles  and  those  of  the  ventricles,  which  are   quite  independent  of  one 
^^otlier. 

^H  Fibres  of  the  Auricltn, — These  are  disposed  in  two  layei*** — a  superficial  layer 

Wfinmon  to  both  cavities,  and  a  deep  layer  proper  to  each.     The  BUherfitnal  Jihrt's 

are  more  distinct  on  the  anterior  surface  of  the  auricles,  across  the  bases  of  which 

they  run  in  a  transverse  dirtrtion.  fiiniiing  a  thin  but  incomplete  layer.     Some  of 

these  fibres  pass  into  the  septum  auiiuuhiruin.    The  internal  or  Jeep  Jihres  proper  to 

each  auricle  consist  of  two  sets,  loopeil  and  annular  filtrea.     The  hoped  fihres  pass 

upward  over  each  auricle,  being  attached  by  two  exlreniilie>i  to  the  corn*sponding 

auricuto-ventricular  rings  in  front  aiid  behind.     The  annular  fibren  surrotind  llie 

I    "whole  extent  of  the  appendices  auricularum,  and  are  continued  )ipi»n  ihe  walls  nf 

I    the  venje  cava?  and  coronary  sinus  on  the  right  side,  and  npnn  the  |iulnionury  veins 

I    tin  the  left  side  at  their  connection  with  the  heart.      In   the  appendices  they  inter- 

^    lace  with  the  longitudinal  fibres. 

Ihe  fibres  of  the  ventricleif  are  arrangeil  in  numerous  layers,  of  whieli  IVttigrew' 

J    describes  seven.    Other  anatomists  have  regarded  them  difi'erei»tly,  and  indeed  there 

'    must  be  some  uncertainty  on  the  subject,  for  the  layci^s  are  not  indejicndent  of  each 

other,  but  their  fibres  are  interlaced  to  a  considerjible  extent.     And  it  has  been 

1^    observed  that  a;*  I'cttigrew's  observations  were  made  chictly  on  the  hearts  of  the 
lower  animals,  they  may  not  u])|>ly  exactly  to  man.     Yet  as  his  description  has  hvoti 
i    received  by  some  of  the  best  anatomists  and  is  supj>ortcd  by  a  large  series  of  ]»rep- 

arations,  it  seems  best  to  adopt  it, 
'  The  genentl  result  of  these  investigations  may  be  very  briefly  stat(*d  as  follows : 

'  In  the  left  ventricle  the  fibres  of  the  first  or  most  external  layer  are  continuous  with 
those  of  the  seventh  or  most  internal,  those  of  the  second  with  the  sixth,  and  those 
ff  the  third  with  the  fifth,  while  the  fourtli   <tr  ct^niral  layer  appears  to  be  single. 

>PAi7.  JVan*.  IStl-l. 
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The  general  direction-  of  the  fibres  of  the  extemnl   layer  is  neurly  vertic 
inclinin;^  soraewhiit  from  the  left  U)  ri^ht  as  they  run  downward:  the  direction  of 
the  fibres  of  the  iutemul  hiyer  is  just  the  reverse,  nearly  vertical*  but   niurii 
upward  from  left  to  ri^hl ;  those  of  the  second  Inyer  run  more  obli<|uely  downwa 
from  left  to  right,  and  those  of  the  sixth  with  a  corresponding  obliquity   iu   t 
reversed  direction.     The  obliquity  of  the  fibres  of  tbc  third  layer  is  greater; 
fact,  they  approach  the  horizontal,  a^  do  those  of  the  fifth  in  the  reverHe<i  directio 
while  the  fibres  of  the  fourth  layer  run  pretty  nearly  horizontal.     The  thickness* 
the  layers  increases  from  without  inward,  so  that  the  fourth  layer,  which  is  the  rni 
die  in  order  of  sequence,  lies  nearer  the  outer  than  the  inner  surface  of  the  veiitri 
ular  wall.      The  fibres  of  the  external  or  supeiiicijil  layer  arise,  as  a  rule,  from  tb 
aurieulo-ventricular  rinj^s  and  from  the  fibrous  rint^  surrounilin^  the  aorta,  bnt  a 
few  of  them  are  continued  beneath  the  rings  into  the  columns  carne^e.'      They 
curve  round  at  the  apex  in  a  spiral,  which  forms  the  ufhorl  or  vortex,  those  from  thr 
anterior  surface  of  the  heart  curving  round  to  enter  the  apex  posteriorly,  and  ri 
vernd.     From  the  apex   tliey  are  traced  up  into  the  seventh  layer,  which   is  inii* 
thicker,  and  from  which  the  musculi  papillares  and  columno?  caruejc   are   chiefly 
fonned.     The  apex  of  the  heart  is  made  up  exclusively  of  the  fibres  of  this  tii-si 
layer  (or  first  and  seventh),  so  that  when  it  is  removed  the  ventricle  is  opened.    A 
the  successive  layers  terminate  farther  and  farther  from  the  a|M*x — an  amingctne 
which  has  le<l  to  their  fibres  being  described  as  shorter;   whicli  Pettigrcw  doub 
attributing  the  shortuess  of  the  layers  to  the  diflferent  direction  of  the  fibres,  not  to 
any  difTcivnre  in  length  in  the  individual  fibres.     iSince  the  dee|K'r  layers  do  not 
descend  to  the  apex,  this  is  the  thinnest  part  of  the  ventricle,  measuring  only  on 
eighth  of  an  inch  in  thickness  even  in  the  heart  of  an  ox. 

Tlie  fibres  of  the  deeper  layen*  are  not  connected  with  the  auriculo-ventricn] 
rings,  but  pass  below  them,  each  layer  terminating  a  little  behiw  the  more  superficj 
layer  which  wraps  round  it,  though  the  diflierence  in  this  respect  is  not  so  great  as  i 
their  depth  toward  the  apex. 

The  fibres  of  tlie  first  layer  pass  across  the  septum  from  one  ventricle  to  the  oth 
— an  arrangement  [Kirticularly  well  seen  at  the  hack  fd'  the  heart,  where  there  is  n  s 
of  transverse  fibres  described  by  Pettigrcw  as  the  "  hinge-like  fibres  "  of  the  hac! 
of  the  heart;  and  the  three  subjacent  layers  also  take  part  in  the  formation  of  iKti, 
ventricles;  but  when  the  fourth  layer  is  removed  the  two  ventricles  are  cntirel 
severed  from  each  other  posteriorly.  The  septum  is  forme*!  of  the  fibres  of  hot 
ventricles  applietl  to  eadi  other. 

The  general  arrangement  of  the  fibres  of  the  right  ventricle  is  the  same  ns  th 
of  the  leffc.  but  the  external  fibres  do  not  pass  in  to  be  continuous  with  the  inie-mAl 
at  a  single  point — the  apex — hut  all  along  the  anterior  coronary  groove.  Its  fibres 
are  more  delicate  than  those  of  thf  lef\,  and  it  is  regarded  by  Pettigrcw  as  fomuni 
out  of  the  left  ventricle  by  a  kinrl  of  reflection  inward  of  the  wall  of  the  single  cav- 
ity of  which  the  ventricles  consist  at  one  period  of  foetal  life.  (See  p.  124.)  He  points 
out  that  the  heart  at  that  period  may  be  suppcKsed  to  be  reprosenteti  by  an  oiK-n  tube 
forraeii  of  spinil  fibres.  If,  now.  a  portion  of  this  tube  or  cylinder  were  pusbnl 
down  to  meet  the  op]>osite  wall,  to  which  the  fibres  of  the  reflecteil  portion  ailhere 
and  with  which  they  coalesce,  there  W4tuld  be  fonned  au  offset  fnun  the  wunmoa 
ventricular  cavity,  foiTned  partly  of  common  antl  partly  of  spwial  fibres,  iw  ja  th<* 
case  in  the  heart.  At  this  early  period  the  outer  layers  are  not  formed  and  iho 
apex  is  still  unrlose<l.  Their  formation  closes  in  the  apex  and  ccunpletes  the  wall.i 
of  the  ventricles.  If  this  is  the  wise,  the  septum  must  be  formed  of  two  elements 
or  sets  of  fibres — oixe  proper  to  the  original  single  ventricle,  an<l  lheref»)re  in  after- 
life proper  to  the  left  ventricle;  the  otticr  set  formed  from  the  ref!ecte<l  or  redupli- 
cated fibres  which  now  form  the  ritrht  ventricle.*   To  these  of  course  the  fibres  wtuch. 


1 


^  "  II  is  a  preat  mistake  to  iina£rinc  that  all  the  fibres  of  the  ventrielea  arise  from  the  anrirtitiVi 
Tentriciilar  (tiinllncMm  rint^H,  the  fact  beint>  lliat,  with  the  exception  of  the  filires  uf  tile  &nt  and 
aevenilk  layers,  they  nre  fHmtiniious  l>enealh  them." — I*eUijyrew,  op.  n'^,  p.  456.  note. 

'  If  ihe  geaerai  idea  nf  xXHa  in  not  ai  once  ohvioua,  it  wilt  become  so  by  taking  a  roll  of  pKiwr^ 
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cross  over  from  one  ventricle  to  the  other  may  be  added.  Petiigrew  regards  the 
portion  of  the  septum  which  hehmgs  to  the  left  venTricIo  a*t  twice  That  which  liehmgs 
to  tlie  right.  (For  many  interet*(iug  particulars  with  regard  to  the  armngemeiil  of 
the  fibres  und  the  shape  of  the  cavities  the  reader  must  be  refeifed  to  the  uriginal 
paj>er.) 

VES8KL.S  AND  Nerves- — The  arteries  supplying  tlie  heart  are  the  left  or  anterior 
and  right  or  posterior  coronary  (p-  507). 

The  vei/18  accomjmny  the  arteries,  and  terminate  in  the  right  auricle.  They  are 
the  great  cardinc  vein,  the  anterior,  middle,  and  posterior  wirdiac  veins,  and  the 
vense  cordis  tninimie  (rrmt  T/tchc»ii)  (pp.  *>^t».  H8T). 

The  lymphatics  terminate  in  the  fhonicic  and  right  lymphatic  ducts. 

Tlic  nenH'a  are  derived  from  the  cardiac  plexuses,  which  are  formed  partly  from 
the  cranial  nerves  and  |iartly  from  the  sympathetic.  They  are  freely  distributed 
both  on  tiie  surface  and  in  the  substajice  of  the  heart,  the  separate  filaments  being 
furnished  with  small  ganglia.' 


Pecuuabities  in  the  Vasculas  System  of  the  Fcetus. 

The  chief  peculiurities  in  the  Heart  of  the  fcetus  are  the  direct  communication 
between  the  two  auricles  through  the  foramen  ovale  and  the  large  »i'/,e  of  tho 
Eustachian  valve.  There  are  also  several  miuDr  peculiarities.  Thus,  the  position 
of  the  heart  is  vertical  until  the  fourth  month,  when  it  commences  to  a,*isume  an 
oblique  direction.  Its  size  is  also  very  considerable  as  compared  with  the  body, 
the  proportion  at  the  second  month  being  1  to  50,  at  birth  it  is  as  1  to  1'20.  whilst 
in  the  adult  the  average  is  about  1  to  IGO.  At  an  early  period  of  foetal  life  the 
auricular  portion  of  the  heart  is  larger  than  the  ventricular,  the  right  auricle  being 
more  capacious  than  the  left :  but  toward  birth  the  ventricular  portion  becomes  the 
latter.  The  thickness  of  both  ventricles  is  ot  first  nbout  e^jual,  but  toward  birth 
the  left  becomes  much  the  thicker  of  the  two. 

The  foramen  orale  is  situated  at  the  lower  and  back  part  of  the  septum  auricu- 
larum.  forming  a  communication  between  the  auricles.  It  remains  as  a  free  oval 
opening  from  the  time  of  the  formation  of  the  auricular  septum  (about  the  eighth 
week)  until  the  middle  perio<l  of  frvtal  life.  About  this  ]>eriod  a  fold  grows  up 
from  the  posterior  wall  of  the  auricle  to  the  left  of  the  foramen  ovale,  and  advances 
over  the  opening,  so  as  to  f(trm  a  sort  of  valve,  which  allows  the  blood  to  pass  only 
from  the  right  to  the  left  auricle,  and  not  in  the  opposite  direction. 

The  Eustachian  valve  is  developed  from  the  anterior  bonier  of  the  inferior  vena 
cava  at  its  entrance  into  the  auricle.  It  is  directed  upward  on  the  lef^  side  of  the 
opening  of  this  vein,  and  serves  to  direct  the  blood  fi'Oin  the  inferior  vena  cava 
through  the  foramen  ovale  into  the  left  auricle. 

The  p<mliaritics  in  the  Arterial  System  of  the  foetus  are  the  communication 
between  the  pidmonary  artery  and  descending  part  of  tiie  arch  of  the  aorta  by 
means  of  the  durtus  arten'oaus^  and  the  cornrauniention  between  the  internal  iliac 
arteries  and  the  placenta  by  means  of  the  umhiUraJ  arteries. 

The  tfitrttts  a}ieri*j»u9  is  a  short  tube  about  half  an  inch  in  length  at  birth  and 
of  the  diameter  of  a  goose-quill.  In  the  early  condition  it  forms  the  continuation 
of  the  puhiioiuny  artery,  and  opens  into  the  arch  of  the  aorta  just  below  the  origin 
of  the  irft  subclavian  artery,  and  so  conducts  the  cliief  part  of  the  blood  from  the 
right  ventricle  into  the  descending  aort-ti.  ^Vheu  the  branches  of  the  pulmonary 
artery  have  become  larger  relatively  to  tlie  ductus  arteriosus,  the  latter  is  chiefly 

calline  f^ne  9>ide  nf  it  the  pOAterinr  ami  the  other  the  anterior^  nnd  benfiing  it  nt  the  ri^ht  side  of  its 
middle  lill  iho  anterior  tnuchet  the  posterior  siirfmv.  The  Inrger  part  to  the  left  of  the  middle  line 
reprewnlti  the  left  ventricle,  the  cniRlIer  the  n^ht,  nnd  the  ilniible  fold  in  the  middle  the  ^eptuiii ; 
then  if  the  reflected  piirta  where  they  touch  are  pmimed  to  each  other  this  will  represent  the  coiUes- 
renre  of  the  septum  with  the  outer  wall,  wherebv  the  ri^hi  veniriole  IteiTinies  a  separate  tnl>e  fron-"*- 
the  left.     The  lower  openiinrw  (*f  these  two  tubes  are  elowMl  in  Ity  the  growth  of  the  external  layers- 

'  For  full  and  accurate  rjewriiitioiis  of  the  nerves  und  gani;liu  of  the  heart  the  itadftax. ^^ 'w&esnt^ 
to  Dr.  R  Lee*8  pajnirs  on  the  atibject. 
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connected  to  the  left  pulmonary  artei*}',  and  the  fibrous  cord,  which   in  nil   thi 
remains  of  the  ductui^  arteriosus  in  lator  life,  will  be  found  to  be  attached  to 
root  of  that  vessel. 

The  uvihUu'al  or  hypofjastric  arten'^'nt  arise  from  the  intcmHl  iliacs.      Asoendini 
iilon»i;  the  sides  of  the  hhulder  to  '\t»  fundus,  they  pasa  out  of  the  abdoiiii'n  ai  the 
umbilleuH,  and  ate  continued  along  tlie  uuibiliual  cord  to  the  plaeenta*  roiliii<^  round 
the  umbilical  vein.     They  return  to  the  placenta  the  bloo*!  which  ha*  circulated  in 
the  system  of  the  fuetus. 

The  peculiarity  in  the  Venous  Ssretem  of  the  ftetUH  in  the  couimuuieation  estal 
lished  between  the  ])laeeuta  and  the  liver  and  portal  vein  through  the  umbilical  veil 
and  with  the  iuferior  vena  cava  bv  the  ductiitr  venosuH. 


FO-ITAL    CrRCrtATlON. 

The  blood  destined  for  tbe  nutrition  of  the  ftetus  im  carried  from  the  plucontu 
the  foetus  along  the  umbilical  cord  by  the  umldlical  vein.     The  umbilical    vei! 
eiuers  the  abdomen  at  the  umbilicus,  and  piisses  upward  along  the  free  iuar;;in  of] 
the  suspensory  lijratnent  of  the  liver  to  the  under  surface  of  that  organ,  where  il 
gives  off  two  ()'*  three  bmnclu's  to  the  left  lobe,  one  of  which  is  of  large  size;   and^ 
others  to  the  lobns  (|uailrutns  and  lobidus  Spigelii.      At  the  transverse  fissure  it] 
divides   into  two  branches:  of  these,  the  larger  is  joined  by  the  portal  vein,  and^ 
enters  the  right  lobe;  the  smaller  branch  continues  onwanl,  under  the  name  iif  the 
ifitiftitji  vcnosug,  and  joins  tbe  left  hepatic  vein  at  the  point  of  junction  of  that  vtts- 
s*'l  with  the  inferior  vena  cava.     The  blooil.  therefore,  which  trnverses  the  umbilicjU 
\ein  reiit^hes  the  inferior  vena  cava  in  three  different  ways.      The  greater  (juantitv 
circulates  tbrougli  the  liver  with  the  |w)rtal  venous  blood  before  entering  the  venii 
cava  by  the  hepatic  veins ;  some  enters  the  liver  directly,  and  is  also  returned  to 
the  inferior  cava  by  the  hepatic  veins;  the  smaller  quantity  paa«ies  directly  into 
the  vena  cava  by  the  junction  of  the  <luetus  venosus  with  the  left  hepatic  vein. 

In  the  iftft'n'iN'  fat'u  the  blood  carried  by  tbe  ductus  venosus  and  hepatic  veins 
becomes  mixed  with  that  returning  from  the  lower  extremities  and  viscera  of  the 
abdomen.  It  enters  tbe  right  auricle.,  and,  guided  by  the  Eustachian  valve,  f>a>fti4^ 
tlirough  the  foramen  ovale  into  the  h'ft  niirit'lf^  where  it  becomes  mixed  with  & 
small  ijuautitv  of  blood  returned  from  the  lungs  by  the  pulmonary  veins.  From 
ilie  left  auricle  it  passes  into  tlie  Ivft  ventrich,  and  from  the  left  ventricle  into  the 
aorM,  by  means  of  which  it  is  distributed  almost  entirely  to  the  hend  and  upper 
extremities,  a  buiuII  t|uantity  being  prubaldy  carried  into  the  Jejtcending  aorta- 
From  the  head  and  upper  extremities  the  blond  is  returned  by  the  branches  of  the 
isHyrrior  irtut  enva  tu  the  rii^fd  nurivh^  where  it  becomes  mixed  with  a  small  por- 
tion of  the  blood  from  the  inferior  cava.  From  the  right  auricle  it  descends  over 
the  Eustachian  valve  int4>  the  riffht  ventricle,  and  from  the  right  ventricle  pa.sses  into 
the  puhnonUti/  artery.  The  lungs  of  the  fietns  being  .solid  and  nlmf^t  in)}>erviiius. 
only  a  small  ijuarttity  of  the  blood  of  the  pulmoiuiry  artery  is  distributed  to  them 
by  the  right  and  left  pulmoiiarv  arteries,  which  is  returned  by  the  jtulmonarv 
veins  to  the  left  auricle:  the  greater  part  piwi.ses  through  the  dtu'tum  artvrtomtt 
into  the  commencetnent  td'  the  de;*cendijig  aorta,  where  it  becomes  mixed  with  a 
small  quantity  of  blood  tninsmitted  by  the  leffc  ventricle  into  the  tu>rtiL.  Along 
this  vessel  it  descends  to  supply  the  lower  extremities  and  viscera  of  the  abdomen 
and  pelvis,  the  chief  |>orlion  la-'ing.  however,  conveyed  by  the  umltilieitl  arttrrirt  ti> 
the  placenta. 

Ifrom  the  preceding  account  of  the  cireulati<m  of  the  bloo<]  in  the  fcetus  it  irill 
be  seen — 

1.  That  the  placenta  serves  the  double  jmrpose  of  a  respiratory  and  nutritir^ 
organ,  receiving  the  venous  blood  from  the  fietus  and  returning  it  again  reoxygen- 
ated  and  ehartfed  with  additional  Tiutritive  material. 

'2.  That  nearly  the  whole  of  the  bh>od  of  the  umbilical  vein  traverses  the  liTer 
before  entering  the  inferior  cava  [and  the  liver  is  the  only  organ  in  tbe  foetus  that 


THE   HEART, 
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rccHves  pure  arterial  hloodj ;  henco  the  large  Bise  of  this  organ,  wpecially  ai  an 
early  [itriod  of  itvXwX  life. 

i.  Thiit  the  riglit  auricle  i«  the  point  of  meetinfi;  of  a  flonble  current,  lite  bluod 
in  the  inferior  cava  being  guided   by  the  Eustachiim  valve  into  the  left  aui'icle, 


Plan  of  the  FoetAl  Cfrfulatlun.  In  this  plan  the  flgaiv*1  »rrnwR  reprwwnt  thi*  VInd  of  blntxl.  lu  well  as  the 
dltvction  which  It  lake*  In  the  Te»eli.  Thins,  nrttrial  bhiod  is  Qfcurcil  aefr***-*'***^ ;  vcaous  blood. 
OiV*—  '   ">  ;  mixed  (arterial  ftod  TeDou^j  bloud.  JS^*""^*^. 


whilst  that  in  the  superif^r  cava  de,«t'ein: 
period  of  fcctal  life  it  is  liighly  probable  I 
the  inferior  cava  opens  almost  direcily  i 
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vulve  would  exclude  the  current  along  the  vein  from  entering  the  right  ventrich 
At  a  later  peritnl,  lus  the  sepumtion  between  the  two  auricles  becomes  more  distinct, 
it  seems  pi-obable  tlmt  some  mixture  of  the  two  streams  must  take  place. 

4.  The  blooil  carried  frmn  the  placenta  to  the  foetus  by  the  umbilical  vein,  mi?: 
with  the  blood  from  the  inferior  cava,  pa.sses  almost  directly  to  the  arch  of  the  aori 
and  is  distributed  by  the  branches  of  that  vessel  to  the  head  and  upper  extremities; 
henee  the  large  size  and  ])erfect  development  of  those  parts  at  birth.  , 

5.  The  blood  contained  in  the  descending  aorta,  chiefly  derived  from  that  whir 
has  already  circulated  through  the  head  ari<l  Iinil>s,  logetlier  wirh  a  small  ijuuntii' 
from  the  left  ventricle,  is  distributed  to  the  lower  extremities ;  hence  the  small  si: 
and  imperfect  development  of  these  parts  at  birth. 


Changes  in  the  Vascular  System  at  Birth. 

At  birth,  when  respiration  is  establishe<l,  an  increased  amount  of  blood  from  th( 
pulmonary  artery  passes  through  the  lungs,  which  now  perform  their  office  as  rcspi* 
ratory  organs,  and  at  tiie  same  time  the  placental  circulation  is  cut  off.      The  foi 
men  ovale  becomes  gradually  closed  in   by  about  the  tenth  day  after   birth  ;    tbi 
valvular  fold  above  mentioned  becomes  adherent  to  the  margins  of  the  fonimen  Tot\ 
the  greater  y)art  of  its  circumference,  but  above  a  slit-like  oj)ening  is  left  betweei 
the  two  auricles,  which  sometimes  remains  persistent. 

The  ductus  artcrionuit  begins  to  contract  immediately  after  respiration  is  estab^ 
lished,  becomes  completely  closed  from  the  fourth  to  the  tenth  day,  and  ultimate] v 
degenerates  into  an  impervious  cord  which  serves  to  connect  .the  left  pulmonanr 
artery'  to  the  Concavity  of  the  arcJ!  of  the  aorta. 

Of  the  umhilioal  or  Itt//fo<j(t8(riv  arteHt's,  the  jmrtion  between  the  internal  iliac 
artery  and  the  superior  vesical  branch  to  the  bladder  remains  pervious,  though 
greatly  shrunken  in  size  in  proportion  to  its  lessened  function ;  while  the  part 
between  the  fundus  of  the  bladder  and  the  umbilicus  becomes  obliterate*!  between 
the  second  and  fifth  days  after  birth,  and  persists  as  a  fibrous  cord  projecting  into 
the  peritoneal  sac,  so  as  to  form  the  two  fossie  of  the  peritoneum  sjwken  of  in  the 
section  on  the  Surgical  Anatomy  of  Direct  Inguinal  lleniia. 

The  umbilical  vein  and  ilnvfua  ven<»»u»  become  completely  obliterated  between 
the  second  and  fifth  days  after  binh,  and  ultimately  dwindle  to  fibrous  cords,  the 
former  becoming  the  round  ligament  of  the  liver,  the  latter  the  fibrous  cord  which 
in  the  adult  may  be  traced  along  the  fissure  of  the  ductus  venosus. 

iDr.  J.  Collins  Warren,  in  a  luonograpb  of  great  ability  entitleii  Tlie  HeaUruf 
rterit'8  after  Litfature  in. Man  and  Animah  (New  York.  1S8G).  has  most  care- 
fitUy  investigated  the  mode  of  closure  of  the  fuetal  vessels,  and  the  student  is  refei 
to  his  book  for  fuller  information.] 
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HE  Larynx  is  tLe  or^ijan  of  voice,  placed  at  the  upper  part  of  the  air-passage. 
It  is  sitiiutc'il  between  the  tnicheii  and  base  of  the  tonpue,  at  the  u]iper  and  fore 
part  of  the  ntrk,  where  it  foniiH  a  considenibh'  pn»jeciion  in  llie  middle  line.  i}u 
eacii  side  of  it  lie  the  great  vessels  uf  the  neck :  behind,  it  fonni*  part  of  tlie  hoiind- 
ar)'  of  the  pharynx,  and  is  covered  bv  the  mucous  membrane  lining  that  cavity. 

The  larynx  is  narrow  and  cylindrical  below,  but  broad  above,  where  it  presents 
the  fonn  of  a  triangular  box  flattened  behind  and  at  the  fides,  whilst  in  front  it  is 
bounded  by  n  prominent  vertical  ridge.  It  is"  composed  of  cartilages  which  are 
connccte^l  togetlier  by  ligauienUs  and  moved  by  numerous  muscles:  the  interior  is 
lined   by  inncnus  nietnbrune  and  siipfilie<l  with  vessels  and  nerves. 

The  Cartilages  of  the  larynx  are  nine  in  number,  three  single  and  three  pairs: 


Two  Arytenoid. 

Two  Comicula  Laryngis. 

Two  Cuneiform. 


Pio.  606. 


Thymid. 
Ciintid. 

Epiglottis, 

The  Thyroid  [Oufttoz,  a  shield)  is  the  largest  cartilage'  of  the  larynx.  It  con- 
sists of  two  lateral  lauitlUe'  or  also  united  at  an  acute  angle  in  front,  forming  a 
vertical  projection  In  the  middle  line,  which  is 
]»rominent  above  atnl  culled  the  pomum  Adttmi, 
This  projection  is  subcutaneous,  more  distinct  in 
the  male  than  in  the  female,  arid  occasionally  sep- 
arated from  the  intei^unient  bv  a  hursji  mucosa. 

Each  lamella  is  f|uadrilatero1  in  form.  Its 
outer  9iirfaire  presents  an.obli(|ue  ridge,  which 
passes  downward  and  forward  from  a  tnl>ercle  sit- 
uated near  the  root  of  the  superior  cornii.  This 
ridge  gives  attachment  to  the  Sterno-thyroid  and 
Thyro-hyoid  nmscles ;  the  portion  of  cartilage  in- 
cluded between  it  and  the  posterior  border  to  part 
of  the  Inferior  constrictor  muscle. 

The  imter  surface  of  each  ala  is  smooth,  con- 
cave, and  covered  by  miicous  membrane  above 
and  behind  :  but  in  front,  in  the  recetling  angle 
fom>ed  by  their  junction,  are  attached  the  epi- 
glottis, the  true  and  false  vocal  chords,  the  Thyro- 
arytenoid and  Thyro-ei>iglottidean  muscles. 

The  upper  border  of  the  thyroid  cartilage  is 
dee])ly  notched  in  the  middle  line  immediately 
above  the  pomum  .Vdami,  whilst  on  either  side 
it  is  slightly  concave.  This  border  gives  attach- 
ment throughout  its  whole  extent  to  the  thyro- 
hyoid membrane. 

The  lower  border  is  connected  to  the  cricoid 
cartilage,  in  the  median  line,  by  the  cricothyroid  membrane,  and  on  each  side  by 
the  Crico-thyroid  muscle. 

The  poatcrittr  fwnfrrs.  thick   and  rounded,  terminate  above  in  the  ttupert'or  nyT- 
nua^  and  below  in  the  inferior  cornua.     The  two  HU{>erior  comua  are  lon»^  i^a"*-*^ 


side  View  or  the  Ttiyrold  «nd  Cricoid 
Cartllusea. 
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narrow,  directinl  upwanl,  backward,  and  inward,  and  terminate  in  a  conical  exi 
itv  which  give.«  iiiiachment  to  the  thyro-hyoid  ligament.  The  two  inferior  comua 
are  short  and  thick:  thev  pass  downward,  with  a  slight  incliuatiou  far^vai'tl  and 
inwjird,  and  present  on  their  inner  surfaces  a  small  oval  articular  liicet  for  articula- 
tion with  the  side  of  tlic  cricoid  cartilage.  The  posterior  border  ret-eives  the  inser- 
tion of  the  Stylo-pharvngeus  and  Palati>-pharyngens  muscles  on  each  side. 

The  Cricoid  Cortilag-e  is  so  calleil 
Flo.  rt07.  from    it.-i    resemblance    to    n    si^jnet- 

ring  [xfiixo^.  a  ring).  It  is  simaller 
but  thicker  and  eti-onger  ihati  llie  thy- 
roid cartilage,  and  fonns  the  lowor  and 
back  part  of  the  cavilv  of  the  larynx. 
Its  antt'rior  hn{f  in  narrow,  eon- 
vex,  affording  aftjichment  in  fmnt 
and  at  the  sides  to  the  Crico-ihyi'^tid 
muscles,  and  behind  these  to  part  of 
the  Inferior  constrictor. 

Its  posterior  half  is  verj  broad, 
both  from  side  to  side  and  from  nbove 
downwiml ;  it  presents  in  the  middle 
line  a  vertical  ridge  for  the  nttAch- 
ment  of  tlie  longitudinal  fibres  of 
the  (esophagus,  and  on  eitlier  »n\e  & 
broad  deprei>sion  for  the  C'rico-ai'Ttffle- 
noideus  posticus  njuscle. 

At  the  point  of  junction  of  the 
two  halves  of  the  cartilage  on  either 
side  is  a  small  round  elevation  for 
articulation  with  the  infeiior  cr)rna 
of  the  thyroi<l  cartilage. 

The  lower  harder  of  the  cric*tid 
cartilage  is  horizontal,  and  connecitnl 
to  the  upper  ring  of  the  trachea  bj 
fibrous  membrane. 

Its  upper  border  is  directed  ol>- 
liquely  upward  and  backward,  owing 
to  the  great  depth  of  its  posterior 
surface.  It  gives  attarhment  iu  fntiit 
to  the  cricivthyroid  membrane;  at  the 
sides  to  part  of  the  same  membraDe 
and  to  the  lateral  <'rico-arytenoid 
muscle;  behind,  the  highest  point  of 
the  up|>er  border  is  sunnountcd  on 
each  siile  by  a  smooth  oval  surface 
for  aiiiculation  with  the  arytenoid 
cartilage.  Between  the  articular 
surfaces  is  a  slight  notch  for  the 
attachment  of  part  of  the  Arytenoideus  inuaele. 

The  inner  surfnec  of  the  cricoid  cartilage  is  smooth  and  lined  by  nixcoudt 
membrane. 

The  Arytenoid  Cartilages  are  so  called  from  the  resemblance  they  bear,  when 
approximated,  to  the  mouth  of  a  pitcher  (atrjTaeua.  a  pitcliei").  They  are  two  in 
numher,  and  situatetl  at  the  uj)per  border  of  the  cricoid  cartilage  at  the  back  of  the 
larynx.  Each  cartilage  is  pyramidal  in  form  and  presents  for  examination  three 
BUiraces,  a  base,  and  an  a|>e.x. 

The  pottterinr  gurfaee  is  triangular,  smooth,  concave,  and  gives  attnchiaent  to  the 
Arvtenoid  muscle. 


TMTMOID 
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Tbe  CvtU«(ei  of  ibe  Larynx,  posterior  view. 
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Tlu*  nnterior  surface,  jiomewhat  convex  and  rrrngh,  gives  attachineiit  to  the 
Thvi'^aryieiioid  muscle  and  to  the  false  vm-ul  chord. 

The  internal  »He/aee  is  nan'ow.  smooth,  and  flattened,  covered  by  mucout*  mem- 
brane, and  lies  almost  in  apjiositittn  with  the  rartihipe  of  the  opposite  side. 

The  hrnte  of  each  cartilaj^e  is  hroad,  and  present?  n  concave  smooth  surface  for 
ai*ticu1ation  with  the  cricoid  cartilage.  Of  its  three  angles,  the  tjirrn^ti  is  short, 
I'oundod,  and  prominent,  receiving  tlie  insertion  of  the  Posterior  and  Lateral  crico- 
arytenoid mnacles.  The  anterior  angle,  also  prominent  but  more  pointed,  gives 
atUichmeut  to  the  true  vocal  chonl. 

The  aper  of  each  cartilage  i**  pointed,  enrved  backward  and  inward,  ami  snr- 
roannted  by  a  small  conical-shaped,  4'artilaginuus  nodule,  the  rnrin'ruhnti  ffin/nt/i'i*. 

The  Oomicula  Laryngfia  {r/irtilatjett  of  •Sftnforini)  are  two  small  conical  noduk'S, 
nsisting  of  yellow  tibro-cartilage,  which  articulate  with  the  Bummit  of  the  aryte- 
noid cartilages  and  serve  .to  prolong  ihem  backward  and  inward.  To  them  are 
attached  the  aryteno-epiglottidean  folds.  They  are  sumotimes  united  to  the  aryte- 
noid cartilages. 

The  Cuneiform  Cartilag'es  {t'nrfihujr»  of  WrUherg)  are  two  eniall,  elcmgnted, 
cartilaginous  Ixtdics,  placi'd  our  (.n  each  side  in  ihc  fold  of  mucon.s  membninc  which 
extends  from  the  apex  of  the  arytenoid  curtilage  to  the  side  of  the  epiglottis  (artftv- 
rto-4'fn(ffoffith'ftii  fold  |;  they  give  rise  to  small  whitish  elevations  on  the  inner  surfaee 
of  the  mucous  membrane  just  in  front  of  the  arytenoid  cartilages. 

The  Epiglottis  is  a  thin  lamella  of  fihro-cartilage,  of  n  yellowish  color,  shaped  like 
a  leaf,  and  placed  beliind  the  tongue  in  front  of  the  superior  opening  of  the  larynx. 
[In  a  fair  proportion  of  persons  the  tip  of  the  epiglottis  can  be  seen  when  the  tongue 
w  well  protruded.]  During  respiration  its  direction  is  vertically  njiward.  its  free 
e.\tremity  curving  forward  toward  the  base  of  the  tongue;  but  when  the  larynx  is 

Cdniwn  np  beneath  the  base  of  the  tongue  during  deglutition,  it  is  carried  downward 
Ind  backward,  so  as  to  completely  close  the  oiK»ning  of  the  lunnx.  It«  free  extrim- 
py  is  broad  and  n^unded ;  it*  attached  end  is  long  and  narrow,  and  connected  to  the 
l^ceiling  angle  between  the  two  ala?  of  the  thyroid  cartilage,  just  bolow  the  median 
notch,  by  a  long,  narrow,  ligamentous  band,  the  thyrti-epigtotiif'  Ugament.  It  is  also 
connected  to  the  posterior  suHace  of  the  body  of  the  hyoid  bone  by  an  elai«tic  liga- 
mentous band,  the  ht/o-ejm/lnfU'r  lit/ament. 
Ilj*  nntt-rirtr  or  Ihtpval  mtrfare  is  enrved  forward  toward  the  tongue,  and  covered 
It  its  upper  part  by  muc*Mis  merabrnne.  which  is  reflected  on  to  the  sides  and  base 
of  the  organ,  forming  a  median  and  two  lateral  folds,  the  glosBO-epiglottidean  liya- 

TurriiSi. 

Its  poHterif'r  or  lan^rtr/ea!  fturfare  is  smooth,  concave  from  side  to  side,  convex 
from  alKJve  downward,  and  covered  by  mucou.s  njcmbrane;  when  this  is  removed 
the  surface  of  the  cartilage  is  seen  to  be  studded  with  a  number  of  small  mucous 
glands  which  are  lodged  in  little  juts  upon  its  sui*f»ce.  To  its  ."^ides  the  anteno- 
epi^lottidean  folds  arc  attaclied. 

Structure. — The  ej>iglottis,  cuneiform  <'artilages.  and  cnrnirulu  laryngis  are  coni- 
pi>8ed  of  yellow  fibro-carlilage  which  shows  little  Uitdency  to  ossification;   but  the 
other  cartilages  resemble  in  structure  the  costal  cartilages,  becoming  more  or  less 
^^)Sf*ified  in  n|d  age. 

^B  Ligaments. — The  ligaments  of  the  larynx  are  erfritifn'e — i.  e.  those  connecting 
tlie  thyroiti  cartilage  and  epiglottis  with  the  hyoid  bone — and  intrhme — those  which 
connect  the  several  cartilaginous  segments  to  each  other. 

The  ligaments  connecting  the  thyroid  cartilage  with  the  hyoid  bone  arc  three  in 
nnmber — the  thyro-hyoid  membrane  and  the  two  lateral  thyro-liyoid  ligaments. 
That  connecting  the  epiglottis  with  the  hyoid  bone  is  the  hyo-epiglottic. 

The  (ht/ro-h/nifi  membrane  is  a  broad,  6bro-el,istic,  membranous  layer  attached 
below  to  the  up|x»r  border  of  the  thyroid  cartilage  and  above  to  the  upper  border 
of  the  hyoid  bone,  passing  behin«l  the  posterior  surface  and  being  sepanited  from  it 
I     by  a  synovial  bursa.     It  is  thicker  in  the  middle  line  than  at  either  side,  in  which 
^^Bftuation  it  is  pierce<l  by  the  superior  lar}*ngeal  vessels  and  nerve. 
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The  two  hiteraf  tkyro-hyotd  Ugament4  we  rounded  elui^tic  cords  which 
between   the  superior  cornua  of  the  thyroid  cartilaj^e  and  the  exlrvuiititss  of 
greater  cornu;i  of  t]ie  liyoid  hone.     A  snuill  airlilagiuous  noilule  [t'artUagu  triticen 
sometimes  bony,  is  trt'i^iiL'nily  toiind  in  eueh. 

The  hyo-epiiflottic  lit/amvid  is  an  elastic  fibrous  band  whieh  extends   fi'oiu   t 
anterior  surface  of  the  epiglottis,  neiir  its  apex,  to  the  upper  l>order  of  the  bodj 
the  iiyoid  bone. 

The  ligaments  connecting  the  thyroid  t^rtihige  to  the  cricoid  are  ali<o  three  i 
number — tiie  crico-thyroid  luemhraue  and  the  capsular  ligameulx  and  stjnovi 
membranes. 

The  rrica-thj/rfml  t/u-mhrane  [Fig.  014,  f».  928]  is  composeil  mainly  of  yullo 
elastic  tissue-     It  is  of  triaugidar  sliape  ;   thick  in  front,  where  it  connects  to^reth 
the  contiguous  margins  of  the  thyroiri  and  cric<»id  carlihiges;  thinner  at  eaeh  sid 
where  it  extend?*  from   the  superior  border  of  the  cricoid  cartilage  to  tlie  iuferior 
margin  of  the  true  vocal  chords,  with  wliich  it  i.s  closely  united  in  front. 

The  anterior  portion  of  the  crico-thyroid  membrane  is  convex,  conceaU-*!  mi 

each   side   bv   the  Crico-ilivroi 


I 

or      il 


Flo.  fin«. 

JryUntld  mrf  *  ^^ 


Thv  K 


Li^'iix  unil  Adjwcin  Fttrt»,  MMin  from  nUuvu. 


Uiu.scle^     f^ubcuUincoiis     ia 
middle   line,    and    erosReil    hor- 
izontally 1)y  a  small   anastomotic 
arterial  arcu  fonncd  by  the  junc 
tioh  of  the  iwxt  crico-thyroid  a 
teries.     The  hiteml  portions  a 
hnetl  internally  by  uuicons  inei 
brane  and  covered!  by  the  later 
Crico-arylenoid  and   Thyri>-ary 
tenoid  muscles. 

[The     hyoid    bone.     />owuni 
Aihtnn\    superior    and     inferior 
burdei*s  of  the  thyroid  cartiUgr, 
iC    Y  thecricoidcartilagi',  andthecrico- 

fi^  'X  duToid  membrane,  are  all  eaf^ilr 

/    'y\       ^^*^*>  '*^*^1  '"**■*  ^^  the  gretiteft!   ira- 
I  ptn'tancf  iu  operations  iu  this  !o- 

\  calilv.l 


jV  raptitihir  lu/ament  encloses 
the  articulation  of  the    inferior 
eornu  of  the  thyroid  with   the  cricoid  cartilage  on  each  side.     The  articulation  is 
lined  by  synovial  membrane. 

The  ligaments  connecting  the  ar\'renoid  cartilages  i*»  the  cricoid  arc  two  thin  and 
loo»e  va/fHu hi r  Ay'imfM^*  connwting  together  tlie  articulating  surt'aces»  liutxl  inter- 
nally by  synovial  membrane,  and  strengthened  behind  by  a  strung  posterior  crico- 
ari/tettoiJ  lii/ament  which  extends  from  the  cricoid  to  the  inuer  and  back  j>art  of  the 
hose  of  the  arytenoid  cartilage. 

The  ligaments  of  the  epiglottis  are  the  thyro-cpiglottic,  the  hyo-epigh»ttic  (al- 
ready described),  and  the  three  glosso-ejiiglottic  folds  of  mucous  niembniue  which 
connect  the  epiglottis  to  the  sides  and  base  of  the  tongue  [already  deaerihed 
above]. 

The  thyro-cpightttic  Uifammt  is  a  long,  slender,  elastic  cord  which  connect*  the 
apex  of  the  epiglottis  with  the  receding  angle  of  the  thyroid  cartilage  immediatetT 
beneath  the  median  notch,  above  the  attachment  of  the  vocal  chords. 

Interior  of  the  Larynx. — The  suprn'or  aperture  of  the  hirynx  (Fig.  608)  is  a 
triangular  or  cordiform  opening,  wide  in  front,  narrow  behind,  and  slojjing  obUquelv 
downward  and  backward.  It  is  bounded  in  front  by  tlie  epiglottis;  behind  bv  the 
apices  of  the  arytenoid  cartilages  and  the  cornicula  laryngis;  and  lateral! v  bv  a  fold 
o'f  mucous  membrane  enclosing  ligamentous  and  muscular  fibres  stretched  between 
the  sides  of  die  epiglottis  and  the  ajjex  of  the  arytenoid  cartilages:  these  aro  the 
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ari/tenO'epifflottiilean  fohh^  on  the  nmrgins  of  which  the  cuneiforu)  cartilages  form 
a  more  or  le«a  (iistinct  whitish  pi*oniiiience. 

The  mvihf  of  fhr  hn/nx  vxtvmh  from  the  aperture  hehirxl  the  epiglottis  to  tho 
lower  honier  of  tlie  cricoid  cjirtila^e.  It  is  dividiMi  into  two  |>arts  h_v  the  projection 
inward  of  the  tnic  vocal  chords  and  the  Thyro-arvtcnoid  uiuscliw;  between  the  two 
clionis  is  a  h»ng  and  narrow  iriiingular  fissure  or  chink,  the  r/fotfin,  or  riwa  4jhftihiiit. 
TIic  portion  of  tlir  cavity  of  the  hirvnx  above  the  gh>itih  in  broail  and  triangidar  in 
tiha|>e,  and  corre.'*|M>nd»  to  the  interval  between  the  ahe  of  the  thyroid  cartilage; 
the  portion  hclow  the  glottis  \&  at  first  of  an  ellipticaK  and  lower  down  of  a  cir- 
culai*  fonii. 

The  rima  ffhttUiH  is  the  narrow  fissure  or  clunk  between  the  inferior  or  true 
vocal  chords.      It  is  the  narmwest  part  of  the  cavity  of  tho  larynx,  and  corresponds 
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Vertical  Section  of  tho  Ijirynx  and  I  jtpcr  I'ttrt 


Ijirrngciiciiplr  [ifnifrnm  nhitwIttK  tin-  Vui:»l  Chttrdl 
wl(lei)'  (1rji;\it  Hiwirt,  ami  xhv  fMisiUon  of  Ihc 
Tar(Mn>  jwirtri  iiIk>vc  ttiid  Vh.-Iiav  ihoKloitih  *lur- 
Inp  '(Mlri  hrfiillilnK:  if.  t;!o»»<i-v(iiirliitllc  ("•!<)  •; 
u.  unpiT  snrlm-i'  ».f  eiflylolli* :  /.  ifp  "r  iiri*h  uf 
cplrVittis:  r.  prottiUranie 'T  f.vcn- 

IrlcW  nf  til**  Inrvnx ;   n».  f«>W: 

f  B*  cartllttftv  "f  >VrUlior|f  ;  ■  -f  San- 

tcidnl ;  atm,  arytt-n"i*i  riiniiiu^-MKi  .  iv,  v<x-b1 
rhonJ :  I*,  vcniririiliir  »iiiii4:  jir,  pnK'twj.u>  vo- 
cttUs;  rr,  erlti'iii  i-Hrii^Aifi; ;  /,  riuifs  of  rnLi'lica 
(nom  Mockcnzif).] 


to  the  lower  level  of  the  arytenoid  cartilages.  Its  length  in  the  male  measures 
rather  less  than  an  inch,  it.s  lireatlth,  when  tlilated.  varying  iit  its  widest  part  from 
a  third  tt>  half  an  inch.  In  the  female  these  measurements  are  less  by  two  or  three 
lines.  The  form  of  the  glottis  varies  [Figs.  f>10  and  till].  In  its  half-closed  con- 
dition it  is  a  narrow  fissure  a  little  enlarged  and  rounded  behind.  In  (juict  breath- 
ing it  is  widely  ojicn,  somewhat  triangular,  the  ba,'*e  of  the  triangle  diiveted  back- 
ward an<l  corresponding  to  the  sjMice  lietween  the  separated  arytenoid  cartilages.  In 
forcible  expiration  it  is  snuiller  than  during  insfiirution.  When  sound  is  produced 
it  is  more  narrowed,  the  margins  of  the  arytenoid  cartilages  being  brought  into  con- 
tact, and  the  edges  of  the  true  vocal  chords  approximate<l  and  maile  [tandlel,  the 
degree  of  approximation  and  tension  corresponding  to  the  height  of  the  note  pro- 
duced.' 

The  superior  or  fahe  vocal  chordtt — so  called  because  tliey  are  not  directly  con- 
cerned in  the  production  of  the  voice — are  two  foldis  of  luuctms  membrane  enclosing 

'  Od  the  phope  of  the  ghitiia  in  the  various  ctrndititrtw  of  breathing  uui  speakiug,  eee  OeflrrrK**'  '^ 
Ihe  lydtyngoteope^  translateil  for  the  Xew  SyHenLiuii  Suciety. 
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%  (ieliciUe  narrow  fibrous  band,  the  superior  thyro^aryUnoid  ligament.  This  U0| 
inont  consists  of  a  thin  hand  of  cla.stic  tis^sne  Httached  in  front  to  the  angle  of  the 
thyroid  cartilage  below  the  epi^^lotlis,  and  behind  to  the  .interior  surface  4»f  the  »r_v- 
tenoid  cartilatre.  The  lower  border  of  thiin  ligament,  enrbised  in  mucous  meniltnine, 
forms  a  free  crescentic  tuargin  which  constitutes  the  upper  boundnry  of  the  ventricle 
of  the  larynx. 

The  intWior  or  true  vm^al  rhordn — so  called  from  fheir  ))ein<r  conceme<I  in  thr? 
production  of  sound — are  two  strong  iibr^)us  bunds  [infrrior  fht/ro-an/(fnonl  Utpa- 
mentft)  cfjvered  on  their  surfiu»e  by  a  thiu  layer  of  mucuus  tuembrane.  Each  lip»- 
inent  consists  of  a  band  of  yellow  elastic  tissue  attached  in  front  to  the  depression 
between  the  two  alie  of  the  thyroid  curtilage,  and  behind  to  the  anterior  sui^le  of  , 
the  base  of  the  arytenoid.  Its  lower  l»order  is  continuous  witb  the  thin  lateral  part 
of  the  crico-thyroid  niemhnine.  It8  upper  border  forms  the  lower  boundiirv  of  the 
ventricle  of  the  larynx.  Extemaily,  the  Thyro-arytenoideus  muscle  lit»s  parallel 
with  it.  It  is  covered  internally  by  mucous  membrane,  which  is  extremely  thin  and 
closely  adherent  to  it«i  surface.  [The  superior  or  false  vocal  chords,  since  they  taiko 
no  part  in  voice,  are  better  termed  the  '*  ventricular  baiuls/'  as  they  form  the  upper 
margin  of  the  opetiing  int*)  the  ventricle.] 

The  ventricfr-  uf  th**  larynj:  is  an  oblong  fo.ssa  situated  between  the  superior  and 
inferior  vocal  chords  on  each  side  and  extending  nearly  their  entire  length.  Thi.'« 
fossa  is  bouniled  Jilutve  by  the  free  cresceniic  \^\h*^^  of  the  superior  vocnl  clutrd  ; 
below  by* the  stmlglit  margin  of  the  true  vocal  chord;  externally  by  the  correspond- 
ing Thyro-arytenoideus  muscle.  The  anterior  part  of  the  ventricle  leatls  up  by  a 
narrow  opening  into  a  ciucal  jx)uch  of  mucous  membrane  of  variable  size,  ca]]e<l  the 
lariinjfal  poufh. 

The  mccidns  lanjtnji*,  or  laryngeal  pouch,  is  a  membranous  sae  placed  Letweo-n 
the  superior  vocal  chord  and  the  inner  surface  of  the  tbyroid  cartilage,  occasioaaUy 
extending  as  far  a,s  il8  up[)er  border;  it  is  conical  in  form  and  curved  slightly  buck- 
ward,  like  a  Phrygian  cap.  On  the  suiiace  of  its  mucouu  membrane  are  the  open- 
ings of  sixty  or  seventy  small  follicular  glands  which  are  lodged  in  the  submucoaa 
areolar  tissue.  Thi.s  sac  is  enclosed  in  a  fibrous  ciipsule  continuous  below  with  the 
superior  thyro-arytenoid  ligament:  its  laryngeal  surface  is  covered  by  the  Arvteno- 
epiglottideus  infent)r  mnsc\e  {Compressor  gaciudi  htn/ntfin^  Hilton),  whilst  it^  exte- 
rior is  covered  by  the  Thyro-arytenoideus  and  Thyro-epiglottideus  musclet^.  These 
muscles  compress  the  s.accnlus  laryngis,  and  discharge  the  secretion  it  contains  upon 
the  chordie  vocales,  the  surfaces  of  which  it  is  intended  to  lubncAte. 

Muscles. — The  intrinsic  muscles  of  the  larynx  are  eight  in  number,  five  of 
which  are  the  muscles  of  the  chordaj  vocales  and  rima  glottidis;  three  are  oon- 
nccted  Vith   the  epiglottis. 

The  five  muscles  of  the  chorda?  vocales  and  rima  glottidis  are  the  I 

Crico-thyroid.  Arylfeuoideus.  ^H 

I  Crico-arytienoidcus  posticus.  Tliyro-aryt^vnoidcus.  ^H 

Crico-aryta.Mioideus  lateraUs.  ^H 

The  Crico-thyroid  is  triiingular  in  form,  and  situated  at  the  fore  part  and  ei^^i 
of  the  cricoi*!  cartilage.      It  arises  from  the  front   and  lateral   piirt  of  the  cricoid 
cartilage:   its  fibres  divcriic.   passing  oldi(|ueiy  upward  and  outward,  to  be  inserted 
into  I  he  lower  border  of  the  thyroid  cartilage  and  into  the  anterior  bonier  of  the 
lower  cornua. 

The  inner  borders  of  these  two  muscles  are  separated  in  the  middle  line  hv  a  iri- 
angular  interval  occu|)ied  by  the  crico-thyroid  membrane. 

The  Crirtt-ttryftPtmidt'us  postirus  arises  from  the  broarl  depression  occoi  eh 

lateral  half  of  the  |H»sierior  surface  of  the  cricoid  carlihige;  it**  fibrcn  p;>  inl 

and  oiitwani,  converging  to  be  inserted  into  the  outer  angle  of  the  ba>!e  of  the  ary- 
teni>id  cartilage.  The  upper  fibres  are  nearly  horizontal,  the  middle  obli(|ue,  and 
the  lower  almost  vertical.* 

*  Or.  Merkel  i>f  Leipsic  has  described  a  muscular  sHp  vhich  occasinaatlv  extcDiJt  between  iht 
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The  Orico-art/tiFnoideus  lateralis  is  Btnaller  than  the  preceding,  and  of  an  oblong 
form.  It  arises  from  the  upper  border  of  the  side  of  tiie  cricoid  cartilu>je,  and, 
passing  obliquely  upward  and  backward,  is  inserted  into  the  outer  angle  of  ine  base 
of  the  arytenoid  curtilage  in  front  of  the  prcceiiing  niUHcle. 

The  Art/ftyftot'iirun  is  a  single  niusole  filling  up  the  posterior  concnve  :iurface  of 
the  arytenoid  cartilages.  It  arises  from  the  jiftsterior  surfuce  and  unlcr  border  of 
')ne  arytenoid  CHrtihigo,  and  Is  inserted  into  the  cc>rrei«ponding  jmrts  of  the  opjKisite 
cartilage.     It  consists  of  three  planes^  of  fibres,  two  oblique  and  one  liiinsvei*se. 

The  ohllfjvf.  Jihn'My  tiie  ni4>st  superficial, 
f'"-**'"  form  two  fasciculi  which  jiiusit  from  the 

base  of  one  cartilage  lo  the  aj>ex  of  the 
opj>o»ite  one.  Tlic  tra}t»ver*e  Jiht'eSy 
the  dee|)est  and  mof-i  numerous,  j>ass 
transver&ely  across  between  the  two 
cartilages:  hence  the  Arytenoideus  was 

Kio.  G!3. 


for  Inferior  0>rnu 
t4  •Jhyroid  CUrW 


Viudus  of  larynx,  «lde  view,  riKbt  al»  of  thyroid 
curtitagi;  remiive^. 


Interior  of  tb«  L»rytix.  M^eii  ttom  Mhovd  {vularg^h 


formerly  considered  n.s  several  muscles,  under  the  name  of  trayiftverni  and  nhliqui, 
A  few  of  the  oblique  fibres  are  occasionally  continual  round  the  outer  margin  of 
the  cartilage,  and  blend  with  the  Thyro-arytenoid  or  the  Arytaeno-epiglottideus 
muscle. 

The  Tlitfro-an/tcptioideus  is  a  broad,  flat  muscle  which  lies  pnrallol  with  the  outer  side 
of  the  true  vocal  chord.  It  arises  in  front  from  the  lower  bnlf  of  the  receding  angle 
of  the  thyroid  cartilage  and  from  the  crictt-thyroid  meinbnine.  Its  fibres  pass  liori- 
lontally  backward  and  outward  to  be  inserted  into  tlie  base  and  anterior  surface  of 
the  arytenoid  cartilage.  This  muscle  consists  of  two  fasciculi.  The  infWior  or  inner 
portion,  the  thicker,  is  inserted  into  the  anterior  angle  of  the  base  of  the  arv'tenoid 
4*arti]ago  and  into  tlie  adjacent  ])ortion  of  its  anterior  surface;  it  lies  parallel  with 
the  true  vocal  chord,  to  which  it  is  adherent.      The  ^uptrtior  fasciculus,  the  thinner 

outer  border  of  the  j>*isterior  surface  of  the  cricoid  i-artilafre  and  tlif  |»o»i«nor  margin  of  tlie  inferior 
comu  of  the  ihyroiJ;  this  he  t-allft  the  **niiiNcuhw  kenilf>-cri«»i(ieiis."  Ii  lf>  nni  found  in  <  very 
liin'nx,  and  when  present  cxi^e  imuuily  only  on  one  siile.  btil  i^  tKrosinnnlly  fmind  on  b(>th  fides. 
Mr.  Tnmer  { KdinUurqh  Mahctif  Jounutf,  I'eh.,  18*l0i  state**  thnt  i(  Is  fniuid  in  nt'rtul  nnc  caw?  in  fire. 
Its  action  iH  to  fix  the  lower  horn  of  llie  thyroid  rartllAL'e  i)acku':inl  nnd  drtwnwiird.  nppiisin^  in 
«i<ime  lueauure  the  {nirl  of  the  CricO'ihyndd  muscle,  which  is  cuuuecietl  lu  the  anterior  margin  ut'  tlie 
bora. 
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and  outer  portion,  is  insertetl  Jnto  the  anterior  surfnce  and  outer  border  of  tbc  »ry- 
tenoid  cartilnfre  above  the  preceding  fibres ;  it  lies*  on  the  outer  side  of  the  sacculus 
laryngis,  immediately  beneath  its  nuicons  lining. 
The  muscles  of  the  epiglottis  are  the 

Thy ro-epiglotlideua.  A  rytJ^no-epiglottideus  supcrior. 

Arytaeno-epiglotiideus  inferior. 

The  Thifro-t'pighiUidfiHft  in  a  delirate  fa.**eiculuH  wlijch  arises  from  the  inner  snr 
face  of  the  thvroid  cartilage,  just  external  to  the  origin  of  the  Thyro-arytonoiil  ran 
cle,  and  spreads  out  iipoa  the  outer  surface  of  the  sacculus  laryngis :   soiuir  of  i 
fibres  are  lost  in  the  arvteno-epiglottidean  fold,  whilst  others  are  continue*!  fbrwa 
to  the  margin  of  the  epiglottis  {DfpreHnor  epigIotttdl»). 

The  Anf(a-no-epiffltiftith'us  i/upfrior  consists  of  u  few  delicate  muscular  fiLS<>iciili 
wliicli  arise  from  the  apex  of  the  arytenoid  curtilages,  and  become  htst  in  tliv  ftdd 
of  mucous  membrane  extending  between  the  arytenoid  cartilage  and  side  of  the 
epiglottis  {artfh'no-epu}lottidtnn  fohh). 

The  An/tiTtto-epifjIoftideus  inferiot'  (Comprcssof  stvtntli  hn/mfiM,  Hilton)  arises- 
irom  the  arytenoid  cartilage,  just  above  the  attachment  of  the  superior  vocal  ehonl;] 
passing  forward  and  U])ward.  it  spitNids  out  upon  the  ini»er  and  upjter  part  of  the* 
epiglottic.  This  muscle  is  separated  from  the  prece<ling  by  an  indistinct  areolar! 
interval/  j 

Actions. — In  consid€»ring  the  action  of  the  muscles  of  the  larynx,  they  may  be^ 
conveniently  divided  into  two  groups — viz.:  1,  those  which  open  and  el<>se  th<rj 
glottis;  2,  those  which  regulate  the  degrve  of  tension  of  the  voeail  ehonlH. 

1.  The  muscles  which  open  the  glottis  are  the  Crico-arytwnoidei   postici,  and 
those  which  close  it  are  the  Arytfcnoiuous  and  the  Crico-aryt;enoidei  laterales.     '2.  , 
The  muscles  which  regulate  the  tension  of  the  vonil  chords  are  the  Crieo-rhvroidei,  I 
which  make  them  tense  and  elongate  them,  and  the  Thyro-arytwnoi»lei.  which  relax  , 
and  shorten  them.     The  Thyro-epiglottideus  is  a  dej)ressor  of  the  epiglottis,  and  the 
Arytfleno-epiglottidei  constrict  the  superior  aperture  of  the  larynx,  comprcf^  iLe 
eacculi  laryngis,  and  empty  them  of  their  contents. 

The  CriroHtrtfitrnttitlri  pnxtiri  wparnto  the  chor>ix  vrH'nlt?*,  arul  rt)ii!*ef|uently  oprn   the  ^lot-  I 
tii«,  Hy  rotating  iho  arytonoul  rartilajics  ontwanl  nrcMin<l  u  viTlical  uxin  i>u»4sinj:  thmn-jli  thi*  criix*- 
arrtt>noid  joint'^,  ao  that  their  nnU'rior  an^livi  and  the  li>;anMnit.'§  nlt4u.'heil  to  thiMti  bccotiu'  wiiirtj  I 
nepurftted,  the  vociil  chords  at  the  wvme  time  t>oi»p  niwie  tonso. 

The  Cn'fiMirt/tienouiei  laieraUs  close  the  glottis  by  roljiting  the  arytenoid  cartilages  inward..  J 
so  as  to  npproximat*3  thoir  anU^rior  anitlos.  '  1 

The  Art/fienoiitfus  mu.tr.le.n  anproxiiuatc  ihe  aryleaoid  carlilagi?8,  and  thua  close  the  openiof;  { 
of  the  glottin,  eHpei-iully  ut  it9  biu-k  piirt. 

The  Cricfi-thip'oid  musrUa  priMluce  tension  and  elonfration  of  the  viinal  chords.      This  was 
formerly  siippo^'od  to  Ijc  offo«tetl  hy  drawing  down  the  thymid  ov«r  tlie  orifoiil.  hut  there  M*cni»    I 
to  he  >;oo«l  reason  for  beIiovin>i  that  the  thyroid  eurtilii2i'»  are  fiird  hy  the  Thyni-hyoid  niiiM;K«<.   I 
and  that  the  Oico-thyroid  musrle:^  draw  upwanl  the  fmnt  of  the  rrii.Miid  enrtilaj?e  Hnd  *o  depre«* 
the  poxterior  portion  and  with  it  the  arytenoid  rartila;:e'*.  and  thiiJ*  elonL'Jite  th<*  voeal  chonls. 

Tht"  T/it/nt-on/t<rnotJri  j/in.trli-x,  consistiric  f'f  two  parts  havinij  ditT'.'n'nt  )ittn--hm>'ntH  and  dif* 
fon*nt  dirfH-'tions.  aro  rather  eompliratMl  as  ropird*  their  action.  Their  rnuin  n-*!-  i*  to  dniw  th«  I 
arytenoid  ciartila^es  forwanl  unvard  the  thyroid,  and  thus  shorten  and  relax  the  vora,|  ehonls. 
But  owing  to  the  eonnecriuu  of  the  inner  |>ortion  with  the  vocal  ehord.  this  part,  if  mtin;;  wpa- 
ralely,  i»  suppowd  to  uio<lify  its  elafitifity  and  tension,  and  the  outer  |K>rtion.  beio;;  in&«>rtcd  into 
the  outer  part  of  tfit*  anterior  xurfaee  of  the  arytenoid  cartilage,  may  rotate  it  inward,  and  thus  j 
narr4iw  the  rimn  glottidi^  hy  hrimiinp  tht^  two  ehoni*;  toeether.  1 

The  Tht/ny^piif/'fttiiiei  deprefSH  the  epiglottis  anil  a^isit  in  compressint:  the  ^oeculi  1aryn|^  j 
The  Arytjeno-<'pi>rlottideu8  tiuf>erior  constriet-i  the  (*uperior  aperture  of  the  tarynx  when  it  is  I 
drawn  upward  during  dei^Iutition  and  the  openio';  closed  hy  the  epi|rl(ttti».     Tlte  ArytJiMitwri* 

f;tottidcuH  inferior,  together  with  some  fibres  of  the  Thyro-arytjjcnuidei,  compress  tlio  snecufus 
arynffis.  j 

'  Mcsf'n.tT?TRtTirpo-f;i,o«*«c<!. — Borhdalet,  jnn.  (/Va/;rr'r?<rr/'/;nAr«ir/(Pi7>,  2d  Part,  l"*'''  '  nhgi.^ 
a  muKole  hitherto  eniirely  overlooked,  eiteept  a  brief  statement  in  llenle's  .t  wr/m«i/,  wh:  'mm 

the  nodule  of  cartilage  (iiirpus  iriliceunil  in  the  posteri-tr  thyrohyoid  iiKTimcnt.  and  |  .  .   .  .vard    j 

and  iipwiini  to  enter  Ihe  toni;iie  alontj  with  lite  Kemto-^dos.«us  muscle,     lie  met  will.   ;    :-       u<^']^ 
eight  linieti  iu  iweoly-two  tiubiects.    li  oecurrul  in  both  sexes,  sumetimes  un  Uah  tiide>,  m  nuuns  uii>.  J 
one  only.  I 
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The  Mucous  Membrane  of  tho  larynx  is  cominuous  above  with  that  lining  the 
mouth  nn<l  phiirvTix,  imd  Is  prolonged  through  the  trachea  an<l  bronchi  into  the 
lungs.  It  lines  tho  posterior  and  upper  part  of  tho  anterior  surface  of  tlie  epiglot- 
tis, to  which  it  is  closely  adherent,  and  forms  the  arytcno-epiglottidcan  folds  which 
lenoircle  the  csuperior  npcrturc  f»f  tlie  larynx.  It  lines  the  whole  of  the  cuvitv  of 
the  larynx,  fonus  hy  its  reduplication  the  chief  part  of  the  superior  or  false  vt>cal 
chord,  and  from  the  ventricle  is  continuetl  into  the  sacculus  laryngis.  It  is  then 
reflected  over  the  true  vocal  chords,  where  it  is  thin  and  very  intimately  adherent, 
covers  the  inner  surface  of  the  crico-thyroid  memhmne  and  cricoid  cartilage,  Bnd  is 
ulliuiately  continuous  with  the  lining  membrane  of  the  trachea,  ll  is  covered  with 
columnar  ciliated  epithelium  below  the  superior  v<»cal  choni ;  but  above  this  point 
the  cilia  are  found  only  in  front  a-s  high  as  the  middle  of  the  epiglottis.  In  the 
rest  of  its  extent  the  epithelium  is  of  the  squamous  variety. 

Gi.AXDS. — The  mucous  membrane  of  the  larjMix  is  furnished  with  ver}'"  many 
muciparous  glands,  the  orifices  of  wliich  are  found  in  nearly  eveiT  (tart;  they  are 
very  numerous  u[Mtn  the  epiglottis,  being  lodged  in  little  pits  in  its  stibstance ;  they 
are  also  found  in  large  numbers  along  the  posterior  margin  of  tlic  ar\*lennid-epiglot- 
tidean  fold,  in  front  <if  the  arytenoid  cartilages,  where  they  are  termed  the  aryti'ihnd 
y!'in(h.  They  exist  also  in  large  numbers  u]>on  the  inner  surface  of  the  siiccuhis 
laryngis.     None  are  found  on  the  vocal  chords. 

Vessels  and  Nerves. — The  arteriett  of  the  lain'nx  are  the  laryngcil  branches 
derived  fn>m  the  superior  and  inferior  thyroid.  The  veins  empty  theniselve?  Into 
the  su[ierior.  miildle,  and  inferior  thyroid  veins.  The  fymphatirn  tenninate  in  the 
deefi  i-ervieal  glands.  The  twrvi'St  are  the  superior  laryngeal  and  ihe  inferior  or 
recurrent  laryngeiil  branches  of  the  pneumogasiric  nerves,  joined  by  filaments  from 
the  sympathetic.  The  superior  laryngeal  nerves  supplv  the  mucous  membrane  of 
the  larynx  and  the  Crico-thyroid  muscles.  The  inferior  laryngeal  nerves  supply  the 
remaining  muscles.     The  Arytenoid  muscle  is  supplied  hy  both  nerves. 


THE   TRACHEA  (Fig.  614). 

The  Trachea,  or  "Windpipe,  is  a  cartilaginous  and  membranous  cylindrical  tube, 
fliittcned  p(tsterif»rly,  which  extends  from  the  lower  part  of  the  larynx,  on  a  level 
with  tlic  sixth  cervical  vertebra,  to  opposite  the  fourth,  or  somotitnci*  the  fifth,  dor- 
sal, where  it  divides  into  the  two  bronchi,  one  for  each  lung.  The  trachea  measures 
about  four  inches  atid  a  half  in  length  ;  its  diameter  from  side  to  side  is  from  three- 
quarters  of  an  inch  to  an  inch,  being  always  greater  in  the  male  than  in  the  female. 

Relations. — The  anterior  surface  of  the  trachea  is  convex,  and  covered  In  the 
iieck,  from  above  downward,  by  the  isthmus  nf  the  thyroid  gland,  the  inferior  thy- 
roid veins,  the  arteria  thyroidea  ima  (when  that  vessel  exists),  the  Stcmo-hyoid  an«l 
Sterno-thyroid  mupcles,  the  cervical  faj^eia  (in  the  interval  between  those  muHch»s), 
and,  more  suyterficially,  by  the  aniistouiosing  bninehes  between  the  anterior  jugular 
veins;  in  thf  thorar  it  is  covered  from  before  backward  by  the  first  piece  of  the 
sicrnunu  the  rt^mains  of  the  thymus  gland,  the  left  innominate  vein,  the  arch  of  the 
aorta,  the  innominate  and  lefV.  carotid  arteries,  and  the  deep  cardiac  plexus.  It  lies 
upon  the  oesophagus,  which  is  dirt»cted  to  the  left  near  the  arch  of  the  aorta;  luter- 
ally.  in  thf  neck,  it  is  in  relation  with  the  common  carotid  arteries,  ibe  hilenil  lohe» 
of  the  thyrr)id  gland,  t!ie  inferior  thyroid  arteries,  and  recurrent  laryngeal  nerves; 
and  in  thr  lliora.r  it  lies  in  the  interspace  between  the  plcurw.  having  the  pneumo- 
gastric  nerve  on  each  side  of  it. 

The  Rifirht  Bronchus,  wider,  nhortcr,  and  more  horizontal  in  direction  tlian  the 
left,  is  altout  an  inch  in  length,  and  enters  the  right  lung  opposite  the  fifth  dorsal 
vertebra.  The  vena  azygos  arches  over  it  from  behind,  and  the  right  pulmonary 
artery  lies  below,  and  then   in  front  of  it. 

The  Left  Bronchus  is  smaller,  more  obliiiuc,  ami  longer  than  the  right,  being 
nearly  two  inches  in  length.     It  enters  the  root  of  the  left  lua»»^  <a>^yaf»Nft ^\fc  ^scra.. 
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dorsa]  vertebra,  about  an  inch  lower  than  the  right  bronchus.     It  f>n8se9  beneath 
the  arch  of  the  uortii,  crosses,  in  front  of  the  tesophapus,  the  thoracic  duct  nn«l  tb« 

descending  aorta,  and  ha^  the  k'ft  jKilnio- 
nary  artery  lyinj:  al  fii>t  above,  and  then 
in  front  of  it.  Jf  a  iranHvorse  sivtion  i* 
made  across  the  tnichrn  a  short  distAnce 
above  its  point  of  bifurcation,  and  • 
bird's-eye  view  taken  of  its  interior 
(Fip.  Glo),  the  septum  placed  at  the 
bottom  of  the  trachea  and  separating 
the  two  l)ri»nchi  will  be  seen  to  occupy 
the  left  of  the  mcMlian  line,  as  was  first 
shown  by  Mr.  Goodall  of  Dublin,  tso  that 

TimiurenvStfrtionnr  the  Trnrbcu.  Ja*t  above  lu  bl-         „«„  „„i*i   l  ^J.,    )_„.  ..:^„    ;.  •«  *l.*  *. i 

Itarcsrlon.wUh  •blnliMjye  view  of  Ibc Interior.  Wl.V  SOlld   body  dropping   intO  tbc  trachea 

Mould  naturally  bt-  directed  toward   tjie 
right  bronchus;  and  this  tendency  is  undoubtedly  aided  by  the  larger  size  of  thi« 
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tube  as  compare^l  with  its  fellow.     This  fact  serves  to  explain  why  »  foreign  sub- 
stancL'  in  tlie  triiclieu  )j;eiierally  falls  into  the  right  bronchus. 

Structure. — The  trachea  is  composeil  of  imperfect  (*artilagiuouH  rings.  6broug 
mcmhnine.  muscular  fibret*,  lonpitmlinal  yelkw  elastic  filires,  niucoub  membrane, 
and  glands. 

Tlie  Cartilages  vary  from  sixteen  to  twenty  in  number:  each  forms  an  imper- 
foi't  ring,  whicli  surrounds  about  two-thirds  of  the  cylinder  of  the  trachea,  being 
imperfect  behind,  where  the  tube  is  completed  by  fibrouH  membrane^  The  carti- 
lages are  placed  hori%ontully  above  each  other,  sepai'ated  by  narrow  membninous 
intervals.  They  rae»u«ure  about  two  lines  in  depth  an*!  half  a  line  in  thicknciiS- 
Their  outer  surfaces  are  flattened,  but  internally  they  are  convex,  from  being  thicker 
in  the  n^iddle  than  at  the  margins.  The  cartilages  are  enclosed  in  an  elastic  fibrous 
membrane,  which  forms  a  double  layer,  one  layer,  the  thicker  of  the  two.  passing 
over  the  outer  8urface  of  ihc  ring,  the  other  over  tlie  inru-r  surface:  at  the  upper 
and  lower  margins  of  the  cartilages  these  two  layei-s  blend  together  u*  form  a  single 
membrane,  which  connecta  the  rings  one  with  another.  Thev  are  thus,  as  it  were, 
imbedded  in  the  membrane.  In  the  space  behind,  between  the  extremities  of  the 
rings,  the  membrane  forms*  a  single  distinct  layer.  The  peculiar  curtilages  arc  the 
first  and  the  last. 

The  Jh'Ht  t'trfi'faffi'  is  broader  than  the  rest,  and  8<^kmetime8  divided  at  one  end ; 
it  is  connected  by  fibrous  membrane  with  the  lower  border  of  the  cricoid  cartilage, 
with  which  or  with  the  succeeding  cartilage  it  is  sometimes  blende<l. 

The  iant  rnrtilafje  is  thick  and  broad  in  the  middle,  in  consefjuence  of  its  lower 
border  being  prolonged  into  a  triangular  hook-shaped  process  which  curve**  down- 
ward and  backward  betwtH,'n  the  two  bronchi.  It  terminates  *)n  each  side  in  an 
imperfect  ring,  which  encloses  the  commencement  of  the  bronchi.  The  cartilage 
above  the  last  is  somewhat  broader  than  the  rest  at  its  centre.  Two  or  nmre  of  the 
cartilages  often  unite  partially  or  completely,  and  are  sometimes  bifurcattnl  at  their 
extremities.  They  are  highly  elastic,  and  seldom  ossify,  even  in  advanced  life.  In 
tile  right  bronchus  the  cartiltiges  vary  in  number  from  six  to  eight ;  in  the  left,  from 
nine  to  twelve.     Tliey  are  shorter  and  narrower  than  those  of  the  trachea. 

The  Muscular  Fibres  are  disposed  in  two  layers,  longitudinal  and  Ininsvcrse. 
The  hntjitutJ/'/itil  fibres  are  the  most  external,  and  arise  by  minute  tendons  from 
the  inner  surfaces  of  the  ends  of  the  tracheal  cartilages  and  from  the  fibrous  mem- 
brane. 

The  trantrverge  fibres  (Trachealis  muscle,  Todd  and  Bowman),  the  most  internal, 
form  a  thin  laver  which  extends  transversely  between  the  ends  of  the  cartilages  and 
the  intervals  between  them  at  the  posterior  part  of  the  trachea.  The  muscular 
fibres  are  of  the  unstriped  variety. 

The  Elastic  Fibres  form  a  complete  lining  to  the  entire  cylinder  of  the  tracheu 
external  to  tiie  mucous  membrane:  they  arc  most  abundant  at  the  posterior  part  of 
the  tube,  between  the  extremities  of  the  rings,  where  they  are  collected  into  distinct 
longitudinal  bundles,  and  are  especially  numerous  about  the  bifurcation  of  the 
trachea.  They  may  be  tmceti  tJownward  as  a  continuous  membrane  to  the  ultimate 
ramifications  of  the  bronchial  tubes.  The  fibres  are  contained  in  a  loose  submucous 
tissue  together  with  numerous  mucous  glands. 

The  Mucous  Membrane  contains  a  large  amount  of  lymphoid  ti^ue.  It  pre- 
sents a  well-marked  b;isement  membrane,  eupjiorting  a  layer  of  columnar  ciliated 
epillielium,  between  the  deeper  emh  of  which  are  smaller  round  or  elongated 
cells.  It  is  continuous  above  with  that  of  the  larynx,  and  below  with  that  of  the 
lungs. 

The  Tracheal  Glands  are  found  in  great  abundance  at  the  jiosterior  part  of  the 
tnichea.  They  are  small  flattened,  ovoid  bodies,  placed  upon  the  outer  surface  of 
the  fibrous  layer,  each  furnished  with  an  excretory  duct,  which  pierces  the  fibrous 
and  muscular  layers  ami  opens  on  the  surface  of  the  mucous  membrane.  Some 
glands  of  smaller  size  are  also  found  at  the  sid*?s  of  the  trachea,  between  the  layers 
of  fibrous  tissue  connecting  the  rings,  and  others  immediately  beneath  the  muco^^'^^ 
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c*»ai.     Tlie  secretion  from  these  glands  serves  to  lubricate  the  inner  surface  of  th^i 
trachea.  ^H 

Vessels  and  Nerves. — The  trachea  is  supplied  with  blood  by  the  inferior  thj^^ 
roid  arteries,     Tlie  vt%n9  terminate  in  the  thyroid  venou^i  plexus.     The  nerves  are 
d(M'ived   from   the  pncumogastrie  and   its   recurrent  branches  and  from    the    syi 
pathetic. 

Surgical  Anatomy. — Tho  Bir-pnssa^es  may  ho  o|M*nf«l  in  two  difHrpnt  xituntinna  :  throufch 
the  crie(vthyroid  momhriine  U^trwi(/o(omtf).  or  in  sKjnic  part  of  the  tnichcn  (/rrt*-A<yj/omy)  ;  and  to 
these  some  Burgeons  bare  iiadea  a  third  niothotl.  by  opening  the  crioo-thyroid  membrane  mod 

Fio.  618. 


SurfftcAl  Anatomy  of  iArynKu-TroclicAl  Rerlon.  In  tb«  inflinl 

dividing  the  rricoid  cartihijrft  with  the  upper  rin^  of  the  tnu:hca  (iaripujit-irttrhmiftmy) 
flttidi'nt  should  eurofuUy  contiidcr  ttio  relative  nnatomy  of  tlin  nirtuht^  in  euoh  uf  the»c  «ituAtioo«j 
(Fig.  b !(•►). 

LaryiujoUfiny  \%  amitoinioullv  the  nxMt  simple  u|)erati()n ;  it  can  most  rendily  Iw  |>erfiiriu«dvj 
and  should  uIwuth  hv  prvfurivif  whvn  particular  L>ircum«tmiei>t<  do  not  ri'itder  tlic  o|>enitJori  ot 
tracheotomy  alt.*4uUitely  neoesHary  [or  whnn  inntjint  0|>oration  ia  n*Htlfiil]. 

The  mco-thyroid  mcmhrane  \^  vorv  huperfioial,  licing  oovcred  onlv  in  the  middle  liiif*  by  Ui» 
skin,  suporfioiiil  faaeia,  and  the  deep  Aiscia.  On  each  side  of  the  middle  line  it  is  also  coven^ 
by  the  Merno-hyoid  and  vStorno-thyn;»id  niuwlos,  whieh  diverge  slightly  from  each  other  At  their 
upper  parts,  leavini*  a  slight  iiitrrvul  between  them.  On  these  muKvdeti  rest*  th**  nnteriur  jugular 
vein.  The  only  vessel  of  any  importance  in  connection  with  this  operation  i«  the  cricr>-lhyroid 
artory,  which  crosses  the  crieo-thyroid  membnine  and  which  mny  be  wounde*!.  but  rarely  V**"** 
rise  to  any  trouble.  The  oper»ti<m  is  jM'rforme<l  thus:  The  head  bcins  thrown  lnwk  and  ^toadini 
by  an  assistant,  tlie  finger  is  piiwteil  over  the  front  of  the  neck  and  the  cricothyroid  dt*prrK9ion 
felt  for.  A  vortical  incision  is  then  made  through  the  gkin  in  the  middle  tine  over  tiiiA  &[H>t,  nnd 
carried  down  througfi  the  fiLMcia  until  the  crict>*thyroid  membrane  is  expos^etl.  A  cro!»*-cni  is 
then  mad<*  through  the  nienibrane  elot*e  to  the  upper  border  of  the  cricoiil  t*artiIaffo.  so  a*  to 
ttviiid,  if  possible,  tho  cririvthymid  artery,  and  a  tracht*<»tnmy-tube  inrn»«Im>»d.  U  has  Iwen 
recommcndeil.  an  a  more  raoid  way  of  performing  the  o|»eratinn,  to  make  a  trnnsvArse  inMead 
of  a  lon^tudinal  cut  thnmgh  tho  Hupernc'ml  structure.^,  and  to  cut  at  once  into  the  nir-pa-'uag^t^ 
li  will  Hi'cn,  however,  that  in  operating  in  this  way  tho  anterior  jugular  veinf;  wouM  bo  in  danger 
of  lieing  wounded. 

Tt'nrhnitmny  may  be  iK-rfonned  either  aUne  or  belnw  the  iiitlimus  of  tlie  thyroid  body,  or  thi* 
structure  may  be  dividca  and  the  tmchea  opened  beneath  it. 

The  isthmus  of  the  thyroid  glnnd  U!<uanv  crosses  the  8e<M>nd  and  third  rtncs  of  lite  trachea; 
along  it"?  upper  bonier  is  frequently  to  l»o  biund  n  large  transverse  communicating  branch  tir- 
t\TCcn  the  superior  thyroid  veins,  and  the  isthmus  ittielf  is  covered  by  u  venous  plexus  formed 
between  the  thyroid  rein»  of  opposite  sides.  Theoretically,  therefore,  it  is  adriaable  to  avuid 
dividing  thin  struoture  in  opening  tlie  trachea. 
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Alwve  the  iivthmu^  the  tnu-heu  is  c«mimniti\ely  (iuperfiuiul.  beinp  covered  Viy  the  skin,  i*up4'r" 
firial  fnitoiu,  de*'p  fft«cia,  Sternohyoid  anti  thyroid  iinisoles,  und  a  second  layer  of  the  deep  fii»ciii, 
wl»ich,  attached  alwve  to  the  lower  Uirder  of  the  hyoid-bone,  dewendu  l*eneath  the  Diu^cles  to 
tlie  thyroid  lM)dy.  where  it  divides  into  two  layers  and  enelosen  the  iMhmii.*. 

Below  the  isthnms  the  iraehea  lies  iiiucli  m<»re  deeply,  and  in  covereil  hv  tho  iStemo-hyoid 
and  the  8terno-thyroid  inuisole.^  and  »  (|uuntity  of  Io(jk>  areolar  ti^>^ue,  in  which  \»  n  plexitis  of 
Tcinw,  Homo  of  theiu  of  larjie  Nixe,  and  which  c<:»nver;je  to  two  trunks,  the  inferior  thyroid  veins, 
which  descend  on  cither  side  of  the  median  line  on  the  front  of  the  trachea  to  open  into  the 
innominate  veins.  !n  the  infant  thf  thymus  gland  ascemU  a  variable  distance  along  the  front 
of  the  trachea,  and  opi>ositc  the  episterna!  notch  the  windpipe  is  crossed  hy  the  let\  innotninate 
vein.  Occasionally  al^o,  in  youni;  suhjects,  the  innominate  artery  crosses  the  tnl»e  ol(lir|uely 
qIkjvc  the  level  of  tlie  sternum.  The  arteria  thyroidea  iiua,  when  tliai  veBsel  exittts,  p&fi«oa  from 
b^dftw  upward  along  the  front  of  the  trachea. 

From  those  observation;*  it  must  he  evident  that  the  trachea  can  be  more  readily  opened  &l>ove 
than  below  the  isthmus  of  the  thyroid  bo«ly. 

Tnu'heotomy  almve  the  isthmus  i«  perl'onued  thu«:  The  patient  should,  if  possible,  be  laid  on 
his  botrk  on  a  table  in  a  cond  light.  A  pillow  is  to  be  placed  under  the  shoulders  and  the  head 
thrown  hack  and  steadieil  bv  nn  o-'^sisuint.  The  r!iurgtH>n.  ^toiiding  on  the  right  side  of  his  naticnt, 
makes  an  incision  fn>m  an  Hich  and  a  half  Ui  two  inches  in  length  in  the  median  line  of  tnc  neck 
from  tlie  top  of  the  cricoid  curtilage.  The  incision  must  be  mode  exactly  in  the  middle  line,  so 
as  to  avoid  the  anterior  jugular  veins,  and  after  the  superficial  structures  have  heen  divided  the 
interval  between  the  St»*rno-hvoid  muscles  must  V^e  found,  the  raph^  divided,  and  the  mu'wles 
drawn  apart.  The  lower  border  of  the  cricoid  cartilage  mnst  now  be  felt  for,  and  the  up|:>er 
jdii-t  of  the  iraeheft  exposed  from  this  point  downward  in  the  middle  line.  Bokc  ha.s  recom- 
niendiid  that  the  layer  of  fafcia  in  front  of  the  trachea  should  be  divided  transversely  at  the 
level  of  the  lower  Iwtrder  of  tlie  cricoid  cartilage,  and,  having  Wen  seiieeii  with  a  pair  of  forceps, 
pressftil  downward  with  the  handle  of  the  si-uliwl.  By  this  means  the  isthmus  of  the  thyroid 
glfind  is  depressed  and  is  saved  from  all  danger  of  Innng  wounded,  ond  the  trachea  clearly 
exposed.  The  trachea  is  now  traiisHxed  with  ii  sharp  hiH)k  und  dniwn  forwarti  in  order  to 
steady  it,  and  is  then  opened  by  inserting  the  knife  into  it  and  dividing  the  two  or  three  upper 
rings  of  ttie  tra;:hea  from  below  upward.  If  the  trnchea  id  to  be  opeue^l  below  the  isthmus,  the 
incision  must  he  mode  from  a  little  below  the  cricoid  cartilage  to  the  top  of  the  sternum. 

In  the  child  the  trachea  is  smaller,  more  deeply  placed,  and  more  movable  than  in  the  adult. 
In  fat  or  short-necked  people,  or  in  those  in  whom  the  muscles  of  the  neck  are  prominently 
developc<l,  the  trachea  is  more  deeply  placed  than  in  the  opposite  conditions. 

[For  a  cAroful  study  of  the  *'  Anatomy  of  the  Anterior  Median  Region  of  the  Neck,"  with 
especial  reference  to  tracheotomv  in  children,  see  Pilcher,  Brookli/n  AnnaU  of  AnaUnny  and 
Surffenj,  18M1. 

Intubation  of  the  Larjptx. — Dr.  O'Dwyer  has  recently  reintroduced  this  operadoD  as  a  substi- 
tute for  tracheotomy,  with  great  ingenuity  and  success.  A  tube,  varying  in  size  according  to 
the  size  and  age  of  the  patient,  with  a  tbingc  to  prevent  'ltt^  r(lip|>ing  into  the  trachea,  is  tempo 
nvrily  attached  to  a  handle  and  introduced  through  the  glottis  into  the  larynx,  the  tlanue  at  the 
upper  end  renting  on  the  vocal  chords.  The  handle  being  now  detached,  toe  tube  is  letit  in  aiiu. 
U  IS  removed  also  by  a  temporary  haodle.] 


THE   PLEURA. 

Euch  lung  is  invested  upon  itji  external  .surfuce  by  an  exceedingly  delicate  serous 
meiuHrane.  the  Pleura,  which  encloses  the  organ  as  far  as  its  root,  and  is  then  reflected 
ufKm  tbo  inner  siirfacf  of  the  thorax.  Tlie  portion  of  the  scroiw  nienilirane  inventing 
the  surface  of  the  lung  i«  called  the  p/furn  jtubnonalin  (viscenil  layer  of  pleura),  while 
that  which  lines  the  inner  surface  of  the  chest  is  called  the  pltura  coatalitf  (parietal 
layer  of  the  jdeura).  The  interspace  or  cavity  between  these  two  layers  is  called  the 
cavity  of  thi'  pleura.  Each  pleura  is  therefore  a  Bhut  sjic,  one  occupying  the  right, 
the  other  the  left  half  of  the  thorax,  and  they  arc  perfectly  separate,  not  communi- 
catinj;^  with  ejtch  other.  The  two  pleura;  do  not  meet  in  the  middle  line  of  the  chest, 
excepting  opposite  the  upper  part  of  the  secon<l  piece  of  tlie  stermmi ;  an  interspace 
is  thus  left  between  them  which  contains  all  the  viscera  of  the  thorax  excepting  the 
lungs :   this  is  the  mt'diantinum. 

Reflsotions  of  the  Pleura  (Fig.  017). — Commencing  at  the  stemiitn,  the  pleura 
pas.Hes  outward,  covers  the  costal  cartilages,  the  inner  surface  of  the  ribs  and  Inter- 
costal muscles,  and  at  the  back  part  of  the  thorax  passes  over  the  thoracic  ganglia 
and  their  branches,  and  is  reflected  upon  the  sides  of  the  bodies  of  the  vertebr«, 
where  it  is  sepantted  by  a  narrow  intei-space  from  the  opposite  pleura,  i\\^  posterior 
mediastinum.     From  the  vertebral  column  the  pleura  passes  to  the  side  of  the  \kxv- 
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cardiiiiu,  wli it'll  it  covers  to  a  slight  extent:  it  then  rovers  the  buck  purt  of  the 
of  the  lung,  froixi  the  lower  iMjrder  of  which  a  triangular  foM  deticends*  vertivallv  bj 
thf  side  of  the  posterior  uiediiu^tiiitirn  to  the  Diaphragm.     This  fold  is  the  hroad  ^igs 
ment  of  the  lung,  the  fufamn/tttmt  iatnm  puhmnnH^  and  serves  to  retAin  the  lower  pi 
of  that  organ  in  position.     From  the  root  the  pleum  ma^*  be  traced  over  tiie  con  re] 
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surface  of  the  lung,  the  summit,  and  ha8c<  atid  also  over  the  sides  of  the  fUsum 
between  the  lobes.  It  covers  ir.s  anterior  siirPaee  and  tJie  front  part  of  its  mot,  and 
is  reflected  upon  the  side  of  the  (>erifanliutii  to  tlie  inner  .surface  of  the  steninm. 
Behnt\  it  covers  the  upjHjr  (surface  of  ihe  Uiaphrapn  ;  uhove,  its  apex  projectis  in 
the  form  of  a  cul-de-sac,  through  the  superior  opcninjr  of  the  thorax  into  die  neck. 
extending  from  one  to  two  inches  above  the  margin  of  the  first  rib.  and  receives  the 
summit  of  the  corresponding  lung  ;  this  sae  is  strengtheniMl,  actwnling  to  Dr.  Sih»*on. 
Iiy  a  d'jme-like  expansion  of  fascia  derived  from  that  covering  the  lower  part  of  the 
Scaleni  muscles. 

A  little  above  the  middle  of  the  sternimi  the  contiguons  surfaces  of  the  two  pleanr 
are  sometimes  in  contact  for  a  slight  extent ;  bur  above  and  below  this  point  the  inter- 
val left  between  them  forms  the  antenor  me4li.'istinum. 

The  inner  surface  of  the  pleunt  is  smtMith.  polished,  and  moistened  by  a  serxHis 
fluid;  its  outer  surface  is  intimately  adherent  to  the  surface  of  the  lun;:  nnd  to  (he 
pulmonary  vessels  ae  they  emerge  from  the  pericardium ;  it  is  aL<w>  adherent  to  the 
upper  surface  of  the  Diaphragm:  throughout  the  rest  of  its  extent  it  is  somewhat 
thicker,  and  may  be  separated  from  the  adjacent  parts  with  extreme  facditv. 

The  right  pleural  sac  is  shorter,  wider,  and  reaches  higher  in  the  neck  than  the 
left. 

Vessels  and  Nervks. — The  arUrtes  of  the  pleura  are  derived  from  the  inter- 
costal,  the  internal  mammary,  the  musculo-phrenic,  thymic,  pericardiac,  and  bron- 
chial. The  veitts  correspf>nd  to  the  nrtenes.  The  h/mphaiicn  are  very  nnmemus. 
The  nerves  are  derived  from  the  phrenic  and  sympathetic  (Luschka).     Kolliker 
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states  that  nenxs  accompany  the  ruuiificution  of  the  bronchial  arteries  in  the  pleura 
pulmonalis. 

MBDIASTINIIM. 

The  mediastinum  is  the  space  left  in  the  me<lian  line  of  the  chest  by  the  non- 
approximation  of  the  two  pleune.     It  extends  from  the  sternum  in  front  to  the 
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Spine  behind,  and  contains  all  the  vif*cera  in  the  thorax  excepting  the  lungs.  The 
me<liji8tiniini  may  be  ilivided  for  pur|)0sei*  of  deseripTion  into  two  parts:  an  iip\«K 
portiou,  above  the  upper  level  of  the  pericardium,  which  is  named  the  supc'^'v^^ 
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mediastinum  (Struthers),  and  a  lower  jiortion,  below  the  upper  level  of  the  pen- 
dium.     Tills  lower  portion  is  again  subdivided  into  three:  that  part  which  is  co 
tained  and  filled  by  the  pericardium  and   its  eontent,^,  the  tniddlf  mediaHtininn 
that  part  which  is  in  front  of  tiie  periciirdiiiin,  the  anterior  mfdiattfinuyn  ;   and  th 
port  whieli  i?*  behind  ilie  porirurdium,  the  postcrwr  infUaniimim. 

The  superior  xuediaetinum  is  tliat  portion  of  the  interpleural  ftpace  which  li 
above  the  upper  level  of  the  pericardium  between  the  umnubrium  sterni   in   fro 
and  The  upper  doi-sal   vertebrie  behind.     It  is  bounded  below  by  a  plnne   pas^i 
backward  from  Ahe  junction  of  the  nuinubrium  and  gladiolus  sterni   U>   the   low 
part  of  the  body  of  the  fourth  dorsal   vertebni  (Thane]  or  third  dorsal    verl«?b 
(Strutheni).     It  contains  the  origins  of  tlie  Sterno-hyoia  and  Sterno-thynjid.  m 
cles  and  the  lower  ends  of  the  Lon*:ua  c<tlli  musclcB;   the  transverse  portion  of  the 
arch  of  the  aorta;  tlie  innominate,  the  left  carotid,  and  subclavian  arteries;    tl 
superior  vena  cava  and  the  innominate  veins  and  the  left  superior  intercostal  vein 
the  pneumogiustric,  cardiac,  phrenio.  and  left  recurrent  laryngeal  nerves;  the  trach 
ce»ophugu.s,  and  thoracic  duct;  the  remains  of  the  thymus  gland  and  lymphatics. 

The  anterior  mediastinum  is  bounded  in  front  by  the  sternum,  on  each  .side  h 
the  pleura,  and  behind  by  the  pericardium.  Owing  to  the  obliijue  |K)8ition  of  i 
heart  toward  the  left  side,  this  space  is  not  parallel  with  the  sternum,  but  direirt 
obliquely  from  above  downward  and  to  the  left  of  tlie  median  line;  it  is  hrv; 
below,  narrow  above,  very  narrow  opposite  the  second  piece  of  the  sternum,  th' 
contiguous  suiface.H  of  the  two  pleura?  being  occasionally  united  over  a  small  sjhu 
The  anterior  mediastinum  contains  the  origins  of  the  Triangularis  sterni  muM'h 
the  internal  mammary  vessels  of  the  left  side,  and  a  quantity  of  loose  areolar  tisMUi 
in  which  some  lymphatic  vessels  are  found  ascending  from  the  convex  surface  of  th 
liver,  and  two  or  three  lympliulic  glands  (anterior  me<liustinul  glands). 

The  middle  mediastinum  is  the  i>roadcst  part  of  the  interpleural  space.  I 
contains  the  heart  enulosed  in  the  pericardium,  the  ascending  aorta,  the  HU|>erioi 
vena  cava,  the  biftircation  of  the  trachea,  the  pulmonary  arteries  and  veins,  aud  the 
phrenic  nerves. 

The  posterior  mediastinum  is  an  irregular  triangular  space  running  parallel 
with  the  vertebnd  column ;  it  is  bounded  in  front  by  the  pcrit^rdium  and  roots  of 
the  lungs,  behind  by  the  vertebral  column  from  the  lower  border  of  the  fourtli 
dorsal  vertebra  downward,  and  on  either  side  by  the  pleura.  It  contains  the 
descending  portion  of  the  arch  and  descending  thoracic  aorta,  the  greater  and 
lesser  azygos  veins,  the  pneumogfustric  »nd  splanchnic  nerves,  tlie  (saophaigus,  cho- 
moic  duct,  and  some  lymphatic  glands. 
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The  Lun^  are  the  essential  organs  of  respinition ;  they  are  two  in  number, 
placed  one  in  each  of  the  lateral  cavities  of  the  chest,  separated  from  each  other  bj 
the  heart  and  other  contents  of  the  mediastinum.  Each  lung  is  conical  in  shape, 
and  presents  for  examination  an  apex,  a  base,  two  borders,  and  two  sur^obces.  (bee 
Fig.  619.) 

The  apex  forma  a  tapeiing  cone  which  extends  into  the  root  of  the  neck  about 
an  inch  to  an  inch  and  a  half  above  the  level  of  the  first  rib.  [This  cervical  pro- 
longation of  the  lung  above  the  clavicle  is  often  forgotten  in  auscultation  and  per- 
cussion.] 

•The  hose  1.9  broad,  concave,  and  rents  upon  the  convex  surface  of  the  Diaphragm; 
its  circumference  Is  thin,  and  fits  into  the  space  between  the  lower  ribs  and  the 
costal  attachment  of  the  Diaphragm,  extending  lower  down  externally  and  behind 
than  in  front. 

The  ertemal  or  thorn^nr  9iirf<u>^  is  sm(M>th,  convex,  of  c<msiderable  extent,  and 
corre'^ponds  to  the  form  of  the  cavitv  of  tlie  chest,  being  deeper  behind  than  in  fr«»nt. 

The  inner  twrface  is  concave.    It  presents  in  front  a  depression  ourrespondlng  to 
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the  convex  surface  of  the  pericaniiuin.  and  behind  n  deep  fissure  (the  hilaro  pulmo- 
nis) which  gives  attachment  to  the  root  of  the  lung. 

The  posterior  border  is  rounded  and  broad,  and  is  received  in  the  deep  concavity 
on  cither  side  of  the  spinal  coluiim.  It  is  much  longer  than  the  anterior  bonier,  ami 
projects  below  between  tlie  ribs  and  the  Diaphragm. 

The  anterior  border  is  thin  and  sharp,  and  overlaps  the  front  of  the  pericardiuni. 

The  anterior  border  of  the  right  lung  corresponds  to  the  median  line  of  the  chest 
from  the  junction  of  the  first  and  second  pieces  of  the  sternum  as  low  as  the  sixth 
costal  cartilage.  The  anterior  border  of  the  left  lung  lies  in  thg^mid-line  only  as 
low  afi  the  fourth  costal  cartilage;  below  this  it  presents  a  V-shaped  notch,  in  which 
the  pericarilium  is  exposed.      The  two  lungs  are  therefore  in  contact  in  the  middle 
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Proiil  View  of  Ibe  Heart  and  Lungs. 

line,  the  pleura  only  being  interposed  between  the  levels  of  the  sec^ond  and  fourth 
costal  cartilages. 

Each  lung  is  divided  into  two  lobes,  an  upper  and  lower,  by  a  long  and  deep 
fissure  which  extends  from  the  upper  part  of  the  posterior  border  of  the  organ, 
about  three  inches  from  its  apex,  ilownward  and  forward  to  the  lower  part  of  its 
anterior  border.  This  fissure  penetrates  nearly  to  the  nM)t.  In  the  right  lung  the 
upper  lobe  is  partially  divided  by  a  second  and  shorter  fissure,  which  extends  from 
the  middle  of  the  preceding,  forwanl  and  upward,  to  the  anterior  margin  of  the 
organ,  marking  off  a  small  triangular  portion,  the  middle  lobe. 

The  rijjht  fumj  is  the  hiriror  and  heavier;  it  is  broader  than  the  lefl,  owing  to 
the  inclination  of  the  heart  to  the  left  side ;  it  is  also  shorter  by  an  inch,  in  con- 
sequence of  the  Diaphi*agm  rising  higher  on  the  right  side  to  accommodate  the 
liver. 

A  little  above  the  middle  of  the  inner  surface  of  each  lung,  and  nearer  its    \s«^ 
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l(?ri(tr  Lhuii  its  anterior  bonier,  is  its  root»  by  wbich  tbi^  bin;;  is  e<niiiect<*«l  to  th 
heart  und  the  trachea.  The  root  is  formed  by  the  bronchial  tnbe,  the  pulinoDar 
artery,  the  pulnit>nai*y  veins  ihe  bronchial  arteries  and  veins,  the  pulnionarv  plext 
of  nervcH,  lymphatics,  bronchial  ^^hinds.  atni  areoliir  tissue. — all  of  ■which  at 
enclosed  by  a  retlecliou  of  the  pleura.  The  root  ol'  the  right  lung  lies  behind  ih 
superior  vena  cava  and  ascending  |>ortiou  of  the  arch  of  the  aorta,  ami  helow  th 
vena  azygoi*.  That  of  the  left  lung  passes  beneath  tlie  arch  of  the  aorUi  nnd  i 
front  of  the  descending  aorta;  the  phrenic  nerve  and  the  anterior  puliuimar 
ple.xus  lie  in  front  of  each,  an<l  the  juieuuiogiuiilric  and  posterior  pulmonary  plexD 
behind  each. 

The  chief  structures  composin*»  the  root  of  each  lung  are  arrangiil  in  a  simili 
manner  from  before  backward  on  botli  side.* — viz.  the  |iuinionury  veins  most  &Jit4 
rior,  tlie  pulmonary  artery  in  the  uiidiUe,  and  the  bronclms,  together  with  the  broi 
chial  vessels^  behind. 

Fn)m  above  downward,  on  the  two  sides,  their  arrangement  differs,  thus:   on  il 
right  side  tht-ir  position  is — bronchus,   pulmonary  artery,   pulmonary   veins  ;    h\ 
on  the  left  side  tiieir  position   is — puhninuiry  artery,  bronchus,  puhnonarv  voinsi 
M'hich   is  accounted  for   by  the  bronchus   being   placed  on  a  lower    level*  on   tl 
left  than  ou  the  right  side,  in  order  that  it  may  pass  under  the   arob   of  xh\ 
aorta. 

The  wtiyht  of  both  lungs  together  is  about  forty-two  ounces,  tlic  riglit   liinj 
being  two  ounces  heavier  than  the  left;   but  much  variation  is  met  with,  acirunJini 
to  the  amount  of  blood  or  serous  fluid  they  may  contain.     The  lungs  are    heavii 
in  the  male  than  in  the  female,  their  jiroportion  to  the  body  being  in  the  former  as 
1  to  87;  in  the  latter,  as  1   to  43.     The  specific  gravity  of  the  lung-tissue  varies, 
from  0.84o  to  0.74tJ,  water  being  lUOO. 

The  Cf>/**r  of  the  lungs  ai  birth  is  a  pinkish  wliite;  in  adult  life,  a  dark  i<)ate- 
color,  mottled  in  patches;  and  as  age  advances  tliis  mottling  assumes  a  black  e*j|or. 
The  colorin:;  matter  consists  of  granules  of  a  carbonaceous  substance  (Jeposite<li 
in  the  areolar  tissue  near  the  surface  of  the  organ.  It  increases  in  i(iiuntitv  u^ 
age  a»lvances,  and  is  more  abundant  in  males  than  in  females.  The  postoriorl 
border  of  the  lung  is  usually  darker  than  the  anterior.  The  surface  of  thv  lun^i 
is  smooth,  shining,  and  marked  out  into  numerous  polyhedral  spaces,  indicating' 
the  lobules  of  the  organ :  the  area  of  each  of  th<rse  spaces  is  cix>ssed  by  nunierooB 
lighter  lines. 

The  #r//»«//i«i.v  of  the  luiig  is  of  a  light,  porous,  s[Mmgy  texture;  it  fltiat^  in 
water,  and  crepitates  when  bandied,  owing  to  the  presence  of  air  in  the  tissue.  It 
is  also  highly  elastic;  hence  the  collai>sed  Rtate  of  these  organ.^  when  they  are 
removed  from  the  closed  cjivity  of  the  thomx. 

Structure. — The  lungs  are  comixtsed  of  an  external  serous  coat,  a  subseron* 
areolar  tissue,  and  the  pulmoiTary  substance  or  parenchynwi. 

The  K*'roi(A  cnat  is  ilcrivcd  from  the  pleura;  it  is  thin,  tninsparent,  and  invests 
the  entire  organ  as  far  us  the  root. 

The  »uhtii'rou8  areolar  timtie  contains  a  large  pn.tfKirlion  of  elastic  5bres:  it 
invests  the  entire  surface  of  the  lung  and  extends  inward  between  (he  lobules. 

The  parvurhipua  is  compi>sed  of  lolmles,  whicli,  although  closely  connected 
together  by  an  interlolmlar  areolar  tissue,  are  ijuite  distinct  from  one  Annlher* 
and  may  be  teased  asunder  without  much  ditticulty  in  tlie  fa'tns.  The  lobules  varv 
in  size:  those  on  the  surface  are  large,  of  pyramitlal  form,  the  Imumc  tunnel  lowani 
the  surface:  those  in  the  interior  smaller  and  <d'  various  forms.  F'ach  lobule 
is  composed  of  one  of  tlie  ramifications  of  the  bronchial  tube  and  its  terminal  air^ 
cells,  ami  of  the  ramiticalions  of  the  pulmonary  and  bronchial  vessels,  lymphat- 
ics, and  nerves,  all  of  these  structures  being  connected  together  by  areolar  fihrotu 
tissue. 

The /»r«>(rA*M  upon  entering  the  substance  of  the  lung  divides  and  subdivided 
dichotoiuuuslv  throughout  the  entire  organ.  Sometimes  three  hranche»»  arise 
together,  and  occasionally  small  lateral   branches  are  given  off  from  the  sides  of 
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a  main  trunk.  Each  of  ihe  ptjiuIUt  suhilivisions  of  the  bronchi  enters  ii  pul- 
monary lobule  {hfhulnr  bronchial  tube)^  and,  again  «iibdividing,  ultimately  ter- 
minatea  in  the  intercellular  piussages  and  air-celJ;*  of  which  the  lubule  is  con»po»e<l. 
Within  the  lungs  flic  i)rtinoliiHl  tubey  are  circular,  not  flattened,  and  their  constit- 
uent clcmcntii  present  the  followiiig  ja^'uliaritics  of  Ftructiirf : 

The  rartihufvat  are  not  imperfect  rinj^s,  but  consist  of  ibin  laminae,  of  varied 
fonn  and  size,  scattered  irregularly  along  tlie  sidef  of  the  tube,  being  mogt  distinct 
at  the  {M>inis  of  division  of  the  bronchi.  They  may  be  traced  into  tubes  the  diam- 
eter of  which  is  only  one-fourth  of  a  line.  Beyond  this  point  the  tubes  are  wholly 
menibrnnous.  The  fibrous  coat  and  the  longitudinal  elastic  fibres  are  continncil  into 
tlie  KiiialU'Ht  ramifications  nf  the  bronchi.  Tlie  uiuM'ular  cnat  is  disposed  in  the  fonn 
of  u  continuous  layer  of  annular  fibres,  which  may  be  trncetl  upon  the  smnlKst  bron- 
chial tubes;  they  consist  of  the  uustri|»*d  variety  of  muscular  fibre.  The  mucous 
membrane  lines  the  bronchi  and  its  ramifications  throughout,  and  is  covered  with 
cohuunar  ciliated  epithelium. 

According  to  the  observations  of  Mr.  Rainey,*  the  lobular  bronchial  lubes,  on 
entering  the  substance  of  the  lobules,  divide  and  siibdivide  from  four  to  nine  times, 
according  to  the  size  of  the  lobule,  continuing  to  diminish  in  size  until  they  attain 
a  diameter  of  ^  to  ^  of  an  inch.  They  then  become  changed  in  stnictnre,  htsing 
their  cy1indric»i  form,  and  are  continued  onward  as  irregular  passages  {infundibular 
— intervt'lhtlar  paifsapes^  Kainey — air-sm-ity  Waters)  through  the  substance  of  the 
lobule,  iheir  sides  and  extremities  being  closely  covered  by  numerous  saccular 
dilutatjoTis.  the  air-i'vlh^  This  arrangement  resembles  most  chisely  the  naked-eye 
appcjiraiK'cs  observed  in  the  reticulated  structure  of  the  Inng  of  tlic  trtrtoise  and 
otliur  Hc[tlilia.  Opinions  have  differed  us  to  the  existence  of  communications  or 
anastomoses  between  the  intercellular  jmssages,  or  air-sacs.  According  to  Dr. 
Waters,' these  air-sacs,  as  he  terms  them,  are  arranged  in  groups  or  •*  lobulettes" 
of  five  or  six,  which  spring  from  tlie  teraiinal  dilatation  of  h  single  bronchial  tube, 
but  have  no  other  communication  with  each  other  or  with  neighboring  loliulctles 
than  that  which  is  afforded  by  their  common  connection  witli  the  bronchial  tubes. 

Tlie  ulr-ft'Un,  alveoli  (Watei*s),  are  snjtdl,  polyhedral,  alveolar  recesses  .*ieparatcd 
from  each  other  by  thin  sej)ta  and  coniniunicaling  freely  witli  the  intercellular  pas- 
sages or  air-sacs.  They  are  well  seen  on  the  surface  of  the  lung,  and  vary  from 
tJtt  ^°  tV  "^  ""  \nv\\  in  dinmcter,  being  birgest  on  the  surface  at  the  thin  b(udei*s 
and  at  tne  apex,  and  suudlcst  in  the  interior. 

The  constituent  elemenl-s  of  the  bronchial  tubes  at  their  tennination  in  the  inter- 
cellular passages  become  changed:  their  walls  are  now  forme<l  by  an  interlacing  of 
the  longitudinal  elastic  bundles  with  fibrous  tissue;  the  muscular  fibres  disappear, 
and  the  mucous  membrane  l)econies  thin  and  delicate  ami  lined  with  a  layer  of  les- 
s«*llate<l  epithelium.  The  latter  membrane  lines  the  air-cells,  and  foi-ms  by  its  redu- 
plications the  septa  intervening  between  them. 

The  Pttlt/ioftnrtf  Arten/  conveys  the  venous  blood  to  the  lungs:  it  divides  into 
branches  which  accompany  the  bronchial  tubes,  and  terminates  in  a  dense  capillary 
network  upon  the  walls  of  the  intercellular  passages  and  air-cells.  From  this  nel- 
work  the  radicles  of  the  pulmonary  veins  arise:  coalescing  into  large  branches,  they 
accompany  the  arteries,  and  return  the  blood,  purified  by  its  passage  through  the 
cafiillaries,  to  the  left  auricle  of  the  heart.  In  the  lung  tlie  branches  of  the  pulmcv 
narv  artery  are  usually  above  antl  in  front  of  a  bronebial  lube,  the  vein  below. 

The  Ptd/tionary  Capiflarten  form  plexuses  which  lie  immediulcly  beneath  tlie  mu- 
cous lueiubrane.  in  the  walls  and  septa  of  the  air-cells,  nnd  of  the  intercellular  passages. 
In  the  septa  between  the  air-cells  the  ca})illan'  nttwork  forms  a  single  layer.  The  caj)- 
illaries  form  a  very  minute  network  [Fig.  t)0.  p.  81],  the  meshes  of  which  are  smaller 
than  the  vessels  themselves;^  their  walls  are  also  exceedingly  thin.    The  vessels  of 


*  Mrth'f!O'0iirurrpcil  TVoiumWionj*,  vnl.  xxviil.,  18t5. 
'  Tfif  Aruitmnif  of  the  Hitman  Luinf,  IHCiO,  pp.  lori-150. 

■The  meshes  II  rt  only  0,(Ki2'"  lo  0.008""''  in  width,  while  the  vesiwls  are  0.003''"  to  0.005"MKol- 
likeri  lluumn  Micrtjfcopte  Aruilomy). 
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neighboring  Irtbulea  are  ilisliiict  from  each  other,  and  do  not  anastomose;  and,  accord- 
injr  to  Dr.  Waters,  those  of  tlie  Reparate  groups  of  intercellulnr  piL«*sages.  or  air-^acs 
(which  groups  ho  dcnouiitiatt-H  lobuIottCA),  are  also  independent;  so  ih»t  in  t)ie  septa 
between  two  adjoining  lohulettea  there  wotdd  he  a  double  liiyer  of  capillnricfl.  one 
layer  belonging  to  each  of  tlie  adjacent  air-snca  or  intercelluhir  puJNSages.  If  thia 
is  really  the  aiTangetnent  of  the  vessels,  it  vould  follow  that  in  the  septa  between 
the  air-cells  (or  alveoli)  the  blootl  in  the  capillaries  would  be  exposed  on  all  sides  to 
the  action  of  the  nir,  since  it  is  circulating  in  a  single  layer  of  vessels,  which  is  in 
contact  with  the  niembrano  of  the  air-passages  on  both  sides,  bnt  that  in  the  sept* 
between  the  intercellular  pa.«sages  (or  air-siicj*)  the  blood  iu  the  double  layer  of  cap- 
illaries will  be  in  contact  with  the  air  on  one  si<le  only. 

T\\e  Bronchial  Arteries  supply  blood  for  tlie  nutrition  of  the  lung:  they  are 
derived  from  the  thoracic  aorta,  and,  accompanying  the  bronchial  tubes,  are  dis- 
tributed to  the  bronchial  glands  and  u]K)n  the  walls  of  the  larger  bronchial  tubes 
and  pulmonary  vessels,  ana  terminate  in  the  deep  bronchial  veins.  Others  are  dis- 
trilmted  in  the  interlobuhtr  are<ilar  tissue,  and  terminate  [wirtly  in  the  deep,  partly 
in  (bo  superficial,  bronchial  veins.  Lastly,  some  ramify  upon  the  walls  of  the 
smallest  bronchial  Tubes,  communicate  with  the  pulmonary  capillary  plexus,  and 
terminate  in  the  pulmonary  veins. 

The  Bronchial  Vein  is  formed  at  the  root  of  the  lung,  receiving  superficial  and 
deep  veins  corresponding  to  branches  of  the  bronchial  artery.  It  d<te3  not,  how- 
ever, receive  all  the  blood  supplied  by  the  artery*,  some  of  it  passing  into  the  pul- 
monary vein.  It  terminates  on  the  right  side  in  the  vena  azygos  major,  and  on 
the  left  side  in  the  superior  intercostal  vein. 

The  Lymphatics  consist  of  a  sujX'rficial  and  deep  set :  they  terminate  at  the  root 
of  the  lung  in  the  bronchial  glands. 

Nkrves. — 'J'he  lungs  are  supplied  from  the  anterior  and  posterior  pulmonary 
plexuses,  formed  chiefly  by  branches  from  the  sympathetic  and  pneumogastric. 
The  filaments  from  these  plexuses  accompany  the  bronchial  tubes,  upon  which  they 
a^e  lost.     Small  ganglia  are  found  upon  these  nerves. 
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L  The  Thyroid  Gland  bears  much  resemblance  in  structure  to  other  glandular 

^^^organs,  and  wait  formerly  clnssific<),  together  with  the  thymus,  suprarenal  capsules, 

^^Bsnd  spleett,  under  the  iiead  of  (hictJats  glands, 

^^Bsince  it  has  no  excretory  duct.      It«i  function 

^^Vis  unknown,  but  from  its  situation  in  connec- 

^^Htion  with  the  trachea  and  larynx  the  thyroid 

^^■body  is  usually  described  with   th<»se  organs, 

^^1  although  it  takes  no  part  in  tiie  function  of 
respiration.  It  is  situated  at  the  u[»per  part 
of  the  trachea,  and  consists  of  two  lateral 
lobes  placed  one  on  each  side  of  tlial  tube 
and  connected  together  by  a  narrow  trans- 
verse portion,  the  itithnttf-s. 

Its  aiitcrior  surface  is  convex,  and  cov- 
ered   bv    the    Sterno-hvoid.    Stemo-thvroid, 
.■  *'  *         ' 

and  Omo-hyoid   muscles. 

Its   lateral  surfaces,  also  convex^  He  in 

contact    with    the    sheath    of    the   common 
I         carotid  artery. 

I  Its  posterior  surface  is  concave,  and  em- 

L  braces  the  trachea  and  larynx.  The  poste- 
P  rior  boniers  of  the  gland  extend  i\s  far  back 
I        as  the  lower  part  of  the  pharynx. 


Two  L(iTiiilr«  rmm  the  Thymirt  nf  jin  In&int:  a. 
small  K'lnndnlnr  Vf>ictvft  wttli  tliclr  ^cll*;  6.  the 
»anie  with  tin'lpli-nt  rolU.|<1  KK-tuninrphrtsih.niore 
5tn>?iKly  iniirkvd  «l  e;  */,  c-mirM.*  lymph-cnnalH; 
e,  fliif  rnfllcK'K  oT  lUt'  sauie  ,  /,  au  vllcreiit  vcwkI 
of  euiii)id<:nib)L'  frizc. 
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The  thyroid  is  of  a  brownish-red  color,     lis  weight  varies  from  one  to  two  ouim 
It  is  larger  in  females  than  in  males,  and  becomes  slightly  increased  in  size  durii 
menstruarion  [and  after  maternity].     It  occasionally  becomes  enormously  hyporti 
phied.  C!»nHtitutiii<^  the  disease  called  bronchocele  orjroitre.     Each  lobe  is  somewh 
conical  in  shape,  about  two  inches  in  len<^lb  and  three-quarters  of  an  inch  to  un  ii 
and  a  <|uarter  in  breadth,  the  right  ]ol>e  bt'ing  the  larger  of  the  two. 

The  isthmus  connects  the  lower  third  of  the  two  lateral  lobes ;  it  inciieures  aboi 
half  an  inch  in  breadth  and  the  same  in  depth,  and  usually  covers  the  »econ(]   m 
third   rin;rs  of  the  trachea.       Its  situation   presents^  however,  many   variations, 
point  of  importance  in  the  operation  of  tracheotomy.     Sometimes  the  i8thmus 
altogether  w:intin«:. 

A  third  lobe,  of  conical  shape,  called  the  piframiti.,  occa<iioimlly  arises  from 
upper  part  of  the  isthmus  or  from  the  adjacent   portion  of  either  lobe,  but  tni 
commonly  the  left,  and  ascends  as  high  as  the  hyoid  bone.     It  is  occasionally  qui! 
detached  or  divided  into  two  parts,  or  altogether  wanting. 

A  few  muscular  bands  are  occasioniUlj'  found  attached  above  to  the  body  of  the 
hyoid  bone,  nnd  below  to  the  isthmus  of  the  gland  or  \xa  pyramidal  process.      Th< 
ft>rm  a  muscle  whit'li  was  named  by  Soemmerring  the  Levator  tflandulef?   thffroidt. 

Structure. — The  thyroid  body  is  invested  by  a  thin  capsule  of  connective  tifi 
which  projects  into  its  substance  and  imperfectly  divides  it  into  masses  of 


Fio.  622. 


llluiitc  structure  of  TLyrold,  fVom  a  tran^rorw  firrtlon  nf  the  thyroid  of  a  dog,  aeml-dLi. 
liobcr  a  |Mi|)er,  liitloM'ifjhlrai  Trans'ifdomf  />/  the  Hniial  S/trirty.  vnl.  olXVt.  pU  U.  P-  •'*  '' : 
wt'ii  ill  iniiiaverte  iveciit.n  ;  it.  crfwfc-»ieclion  of  a  liirue  lymiihfttlc  tvobI  th»i  ^^1Ir^u\ll^■l- 
ulur  iniitt'rinl :  c.  el>ntent^  of  ilic  vt^lcie*..  which  prevent  u  Kiiuilar  appeftrauou  lo  ■;   v,  won>  of 
clcb,  Uie  I'pltbeliAl  celln  of  whlcb  arc  ftutteiitil  by  the  arlinii  of  rea^uU. 


form  and  size.  When  the  organ  is  cut  into  it  is  seen  to  be  made  up  of  a  numbrr 
of  closed  vesicles  containing?  a  yellow  glairy  fluid  and  separated  from  each  other  by 
intermediate  connective  tit^sue. 

According  to  Dr.  Baber,  who  huM  recently  published  some  importnnt  i»b9orvationji 
on  the  minute  structure  of  the  thyroi<l,'  the  vesicles  of  the  thyroid  of  the  adult  ani- 
mal are  generally  cIoschI  cavities ;  but  in  wome  young  animals  (<? .  g.  young  dogs)  the 
vesicles  aro  more  or  less  tubular  and  branched.  This  apywarance  he  supposes  to  be 
due  to  the  mode  of  growth  of  the  gland,  and  merely  indicating  that  an  incretunr  in 
the  number  of  vesicles  is  taking  phicc.  Each  vesicle  is  lined  by  a  sinizle  luvcr  of 
epithelium,  the  cells  of  whicli,  though   differing  somewhat  in  shaj>e  in  different  ani* 

*  "Besvarciit^  on  ihc  Minute  Structure  of  the  Thyroid  Gliuid,'*  PhU.  TVaiu.,  Pan  Ui^  1881. 
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mals,  have  always  a  tendency  to  assume  a  columnar  form.  Between  the  epithelial 
cells  exists  a  delicate  reticulum.  The  vesicles  are  of  various  sizes  and  shapes,  and 
contain  as  a  normal  product  a  viscid,  homogeneous,  semifluid,  slightly  yellowish 
material,  which  frequently  containB  blomi,  the  red  corpuscles  of  which  arc  found 
in  it  in  various  stages  of  disintegrutiou  and  decolori7.ation,  the  yellow  tinge  being 
probably  due  to  the  haemoglobin,  which  is  thus  set  free  from  the  colored  corpuscles, 
liaber  has  also  described  in  the  thyroid  gland  of  the  dog  large  round  cells  ("paren- 
chymatous cells"),  each  provided  witli  a  single  oviil-shaped  nucleus,  which  migrate 
into  the  interior  of  the  gland-vesicles. 

The  ca-pillary  blood-vessels  form  a  dense  plexus  in  the  connective  tissue  around 
the  vesicles,  between  the  epithelium  of  the  vesicles  and  the  endothelium  of  the 
lymph-spaces,  which  latter  surround  a  greater  or  smaller  part  of  the  circumference 
of  the  vesicle.  These  l^Tuph-spiu'ca  empty  themselves  into  lymphatic  vessels 
which  run  iu  the  interlobular  connective  tissue,  not  uncommonly  surnuinding  the 
arteries  which  they  accompany,  and  communicate  with  a  network  in  the  cap- 
sule of  the  gland.  Baber  luis  found  in  the  lymphatics  of  the  thyroid  a  viscid 
material  which  is  morphologically  identical  with  the  normal  ci»nslituent  of  tlie 
ve»si(de. 

From  this  it  follows  that  one  of  the  functions  of  the  lliyroid  is  the  destruction 
of  the  colored  corpuscles  in  the  vesicles,  and  their  removal  and  final  discharge  \\\\o 
the  general  circulation  by  the  lymphatics. 

Vessels  and  Nerves. — The  arteries  supplying  the  thyroid  are  the  sujierior 
and  inferior  thyroid,  and  sometimes  an  additional  branch  (tbyrnidea  media  or  in»a) 
from  the  arteria  innominata  or  the  arch  of  the  aorta,  which  ascends  upon  the  front 
of  the  trachea.  The  arteries  are  reniarkable  for  their  large  size  and  frequent  anas- 
tomoses. The  veiu»  fonn  a  plexus  on  the  surface  of  the  gland  and  on  the  front  of 
the  tnichea,  from  which  arise  the  8nj>eTior,  middle,  and  inferior  thyroid  veins,  the 
two  former  terminating  in  the  internal  jugular,  the  latter  in  the  vena  innominata. 
The  hfmphaiirft  are  numerous,  of  large  size,  and  terminate  in  the  thoracic  and  right 
lymphatic  ducts.  They  are  thus  described  by  Frey:  ""The  whole  envelope  of  llie 
organ  is  covere<l  by  knotted  trunks,  which  take  their  origin  from  a  network  of  very 
complicated  canals  situated  in  a  deeper  layer  of  the  former.  This  latter  network  is 
fonued  around  the  secondary  lobules  of  the  gland  by  the  reticular  intercommunica- 
tions of  these  canals  (Fig.  ti21,^*).  From  the  peripheral  network  formed  of  canals 
burrowing  through  the  connective  tissue  of  the  capsule  lateral  ramifications  are  given 
off  which  penetrate  into  the  interior,  and  gradually  enclose  the  primary  lobes  in  com- 
plete rings  or  more  or  less  perfect  arches  (t^,  d).  From  these  a  few  fine  terminal  pas- 
sages with  blind  ends  (»•)  are  seen  sinking  in  between  the  diflVrcnt  v^'sioles."  The 
ncrvea  arc  derived  fi*om  the  pneumogastric*  and  from  the  mitldle  and  inferior  cer- 
vical ganglia  of  the  sympathetic 


THYMUS    GLAND. 

The  thymus  glund  presents  much  resemblance  in  stnictui*e  to  other  glandular 
organs,  and  is  another  of  the  organs  which  used,  formerly  to  be  denominated  duct- 
le.M  if  lauds. 

The  thymus  gland  is  a  temporary  organ,  attaining  its  full  size  at  the  end  of  the 
second  year,  when  it  ceases  to  grow,  and  gradually  dwindles  until  at  puberty  it  has 
almost  disappeared.  If  examine<l  when  its  growth  is  most  active  it  will  be  found  to 
consist  of  two  lateral  lobes  placed  in  close  contact  along  the  middle  line,  situated 
partly  in  the  superior  metliastinum,  partly  in  the  neck,  and  extending  from  the 
fourth  costal  cartilage  upward  as  high  as  the  lower  border  of  the  thyroid  gland.  It 
is  covered  by  the  sternum  and  by  the  origins  of  the  Stemo-hyoid  and  Sterno-thyroid 
muscles.    Below  it  rests  Ujn^n  the  pericardium,  being  separated  from  the  arch  of  the 

'  Frer  denies  that  the  vagus  supplies  any  of  these  nerves,  deriving  ihem  entirely  from  tlin 
sympathetic. 
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at»rta  and  great  vessels  by  the  thoracic  fii^*ia.     In  the  neck  it  lies  on  the  fn>nt  axul 

sides  of  the  trncliea,  behind  the  Siorno-hyoid  and  Stern o- thyroid  muscles.  The  two 
lobes  generally  differ  in  size;  they  are  occuaiouallv  iinittjd  so  as  to  form  a  single 
mass,  and  sometimes  separated  by  an  intermediate  lobe.  The  thymus  is  of  a  pink- 
ish-grav  color,  soft,  and  lobulated  on  its  surfaces.  It  is  about  two  incbett  in  length, 
one  and  a  l»«lf  in  breadth  below,  and  about  three  or  four  lines  in  thickne^^s.  At 
birth  it  weif^hs  uhout  lialf  an  ounce. 

Struotixre. — Kiich  lateral  lobe  is  composed  of  numerous  lobules  held  together  b^ 
delicate  areolar  tissue*  thu  entire  gland  being  enclosed  in  an  investing  cn|>:^ule  of  a 
similar  but  denser  structure.     The  primary  lobules  vary  in  size  from  a  pin's  he»d  to 

a  small   pea.  and  are  made  up  of  a  number   of  small 
nodules  or  follicles  which  are  irregular  in  .shn|>e  and 
are  more  or  less  fustfd  together,  especially  towanl  ihe 
interior  of  the  gland.     According   to  Watiiey.   each 
follicle  consists  of  a  medullary  an<l  a  cortical  |>orti<>n, 
which  differ  in  many  essential  particulars   frono  each 
other.     The  coi'tii'a!  portion  is  mainly  com|>ose<i   of 
lymjihoid  cells  supi»orted  by  a  delicate  reticulum,      la 
addition  to  this  reticulum,  of  which  tnices   only  are 
fiiund  in  the  medullary  portion,  there  is  also  a,  network 
of  finely  bmnched  cells  which  is  continuous   with  a 
similar  network  in  the  medullary  pjiiion.      ThiiJ   net- 
work forms  anadventitia  to  the  blootl-vessels.      In  the 
mfdulhiry  portion  there  are   but  few  lymjilioid   colic. 
but  there  are,  especially  toward  the  centre,  granular 
cells  and  concentric  corpuscles.     The  granular  cells 
are  rounded  or  llask-shapcd  masses  attache<l  (c>ften  bv 
fibrillale<l  extremities)  to  blood-vessels  and  to  newly- 
formed  connective  tissue.     The  concentric  coqiuseles 
are  eom|>osed  of  a  centnd  mass  consisting  of  one  or 
more  granular  cells,  and  of  a  capsule  which  is  fornitNl 
of  epithelioid   cells   which   are   (continuous   with    the 
branched  cells  fonnin^  the  network  mentioned  above. 
Each   follicle  is  surrounded  bv  a  capillary  plexus* 
from  which  vessels  pass  into  the  interior,  and  radiaM 
from   the  periphery   toward   the  centre,  and    form  a 
sec(md  zone  jimt  within  the  margin  td*  the  mtMhillnry 
|K)rtiim.      In  the  centre  of  the  n»edull»  there  are  very 
iew  vessels,  and  they  are  of  minute  size. 
Dr.  Watney  has  recently  made  the  important  observation  that  haemoglobin  ia 
found  in  the  thymus,  either  in  cysts  or  in  cells  situated  near  to  or  f*»rming  |>art  of 
the  concentric  corpuscles.     This  hiemoglobin  varies  from  granules  to  masses  exactly 
resenililiriji:  colored   blood-corpuscles,  oval   in  the  bird,  reptile,  and  fish;  ciivular  In 
all  maiiinuils  except  in  the  camel.     Dr.  Watney  hft«  also  <liscovere<L  in  the  lymph 
issuinjr  from  the  thymus,  similar  cells  to  those  fouinl  in  the  pland.  and,  like  them, 
containing  hrcmoglobin.  in  the  form  of  either  granules  or  masses.     From  thest?  facts 
he  arrives  at  the  physiological  c<mclusion  that  the  thymus  is  one  source  of  the  cnl- 
ore<l  blood-corpuscle». 

These  points  are  illustratetl  in  the  accompanying  drawing  by  Dr.  Watney  (Fig. 
624),  for  which  I  have  to  express  my  thanks  to  him. 

Vessels  am>  Nkrvks. — The  arterifK  supplyini;  the  thymus  are  derived  from 
the  internal  nuimmary  and  from  the  8U|3crior  and  inferior  thyroid.  The  ivi/f«  ter- 
minate in  the  left  vena  innominata  and  in  the  thyi*oid  veins.  The  l^mphatieM  are 
of  large  size,  arise  in  the  substance  of  the  gland,  and  are  said  t/)  terminate  in  the 
internal  jugular  vein.  Sir  A.  Cooper  believed  that  these  v<!8sels  (carried  into  the 
blood  the  secretion  formed  in  the  substance  of  the  thymus.  The  ncrve»  nxv  exceed- 
ingly minute;  they  are  derived  from  the  pncumogastric  and  sympathetic.    Branches 
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[innt«  Stnicttir**  ot  Thymiw  Gland;  fnlllcl**  of  lnj<'ff^  ihyinu*  fmm  c*lf  four  dayw  ntfl,  xIIrIiiIv  dlB^ranimfttlo 
{xnAKuMWA  nb'.iit  &fi  difunt'trrsi.  The  Inrjic  vcvx,  U  ore  iH'^imitd  in  iwn  riiiip*.  one  t-f  whirh  ^iirn*uii<l-^  the 
foilide.  ibf  MtluT  Iks  Jii-i  «|ihln  the  lunrKlii  of  the  medulla:  a  nnd  b.  froni  tliyiiuw  nf  etuiiel,  exnininod 
wlLboul  addltlun  i^{  hiiv  n'aKuiit  (magiiltied  abnul  MX^)  dianieicn-i.  A,  lurfce  coltirleM  t-cll  ct>utaininK  sioall 
Dval  nirf«e«i  of  hifinnKloMn :  itlmjliir  cell.t  ure  (utind  in  the  lyntph-glandK,  spleen,  itnd  medullft  of  bon^: 
B,  colored  bl(M.d-cor|JUH'le. 

)m  the  dei^endens  noui  and  phrenic  reach  the  investiug  capsule,  but  do  not  peD- 
'ate  into  the  substance  of  the  gland. 
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THE    KIDNEYS. 

rilllE  Kidneys,  two  in  tiumher,  are  sitiiateil  in  the  back  pnrt  of  the  abdonwi 
X  shmI  nro  for  the  ptirjiosc  of  sepnrating  from  the  blood  certain  mncerialK  whii* 
whvii  dissolved  iu  u  quaiititY  of  water,  also  scpanileti  froiu  the  blood  hy  the  kidney 
constitute  the  urine.     [Oeca«ionally,  there  is  but  a  single  kithioy.] 

They  are  placed  in  the  loins,  one  on  eacli  pide  of  the  vertebral  eoltimi],  bchini 
the  peritonenin,  and  surrounded  by  a  nuiss  of  fat  and  loose  areolar  tit<8ue.  [Som©.. 
times,  instead  of  being  fixed  in  phiee  by  this  tissue,  the  kidney  18  loose,  and  onlji 
held  by  the  ureter  and  the  blood- venhels.  It  is  then  called  a  '"■floating'"  kidney  .J  I 
Their  upper  extremity  is  on  a  level  with  the  upper  Itordcr  of  the  twelfth  dor^ajj 
vertebi-a,  their  lower  extremity  on  a  level  with  the  third  lumbar.  The  right  kidne/j 
is  usually  on  a  slightly  lower  level  than  the  left,  probably  on  account  of  the  vicinilj] 
of  the  liver. 

The  kidneys  rest  on  the  lower  part  of  the  Diaphragm  and  the  fascia  covering 
the  QiiadraUis  lumboruni  and  the  Pswls  magnus  miLscles.  The  right  one  is  covered 
in  front  by  the  right  lobe  of  the  liver,  the  descending  pf)rtion  nf  the  duodeniiui,  and 
the  ascending  colon ;  the  left  one  haM  in  front  the  fundus  of  the  stomach,  the  tail  of 
the  pancreas,  and  the  descending  cohni. 

The  kidney  hns  a  characteriBtic  form.  It  is  flattened  on  its  sides,  and  presenta 
at  one  part  of  it,**  circuuiference  a  hollow.  It  is  larger  at  its  upjier  than  its  lf»wcr 
extremity.  It  presents  for  exaraination  two  surfaces,  two  bordei*8.  aiid  an  upp«?r 
and  lower  extremity.  Its  anterior  surface  is  convex,  looks  forwanl  arnl  nutwanl. 
and  is  partially  covered  by  peritoneum.  The  upper  part  of  this  surface  on  tlie 
right  side  is  in  contact  with  the  under  surface  of  the  right  lobe  of  the  liver,  on 
which  it  produces  a  slight  concave  impression,  the  impremo  renalis  (p.  802); 
below  this  the  descending  portion  of  the  duodenum  and  the  upper  part  of  the 
ascending  colon  are  connocte*!  to  this  surface  by  a  «|uantily  of  loose  areolar  tisMie. 
On  the  left  side  the  upjM?r  part  of  the  anterior  surface  4 d*  the  kidney  is  in  ctmtact 
with  the  under  surface  of  the  stomnch,  and  below  this  with  the  left  extremity  of 
the  pancreas,  whilst  the  lower  part  is  connected  to  the  descending  colon  hy  looee 
areolar  tissue. 

The  posterior  »urftiee.  is  flatter  than  the  anterior,  and  is  imbodde<l  in  areAlar 
tissue.  Winch  separalcH  the  upper  jtart  from  x\iv  Diaphragm  covering  the  elevi-nth 
and  twelfth  ribs,  and  the  hiwcv  [larl  from  tht-  anterior  lamclhe  of  the  lumbar  fascia 
ctjvering  the  Quadmtus  lumborum  muscle,  and  internally  from  the  fn^ciu  covering 
the  Psoas  magnus  muscle. 

The  externul  border  is  convex,  ami  is  directed  outward  and  backward  toward 
the  pOHtero-lateral  wall  of  the  abilomen.  On  the  left  side  it  is  in  contact  at  its 
upper  part  wiih   the  spleen. 

The  intermd  border  is  concave,  and  is  directed  forward  and  a  little  downward. 
It  presents  a  deep  longituiiinal  fissure  hounded  by  a  prominent  overhanging  ante- 
rior and  posterior  lip.  This  fissure  is  named  the  hilmUy  and  allows  of  the  passage 
of  the  vessels,  nerves,  and  ureter  into  and  out  of  the  kidney. 

The  Buperior  ertreniiti/,  directed  slightly  inward  as  well  as  upward,  is  thick  and 
rounded  and  is  sunnounte<i  by  the  suprarenal  capsule,  which  covers  alw)  a  small 
portion  of  the  anterior  surface. 

The  inferior  extremity^  directed  a  little  outward  as  well  as  downward,  is  snaller 
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and  thinner  than  the  superior.  It  extends  to  witliiu  one  or  two  incheA  of  the  ct'est 
of  the  ilium. 

At  the  hilum  of  the  kidney  the  relative  jjosition  of  the  main  structures  imssing 
into  and  out  of  the  kidney  is  as  followa:  The  vein  is  in  front,  the  artery  in  the 
middle,  and  the  (iuct  or  ureter  behind  and  toward  the  lower  part.  By  n  knowledge 
of  these  relations  the  student  may  distin<;uisli  between  the  rij^ht  and  the  left  kidney. 
The  kidney  is  to  be  laid  on  the  table  before  the  student  on  its  j»o»tenur  surface, 
with  its  lower  extremity  toward  the  observer;  that  is  to  say,  witli  the  ureter  bthitij 
and  hfhiw  the  otlier  vessels;  the  hilum  will  then  be  directed  to  the  side  to  which 
the  kidney  belongs. 

Each  kidney  is  about  four  inches  in  length,  two  to  two  and  a  half  in  breadth, 
and  rather  more  than  one  inch  in  thickness.  The  left  is  somewhat  longer,  though 
narrower,  than  the  right.  The  woiglit  of  the  kidney  in  the  adult  male  varies  fi'ora 
4i  oz.  to  (i  oz. ;  in  the  adult  female,  from  4  oz.  to  Ai  oz.  The  combined  weight  of 
the  two  kidneys  in  proportion  to  the  body  is  about  1  in  240. 

[The  opeiiitions  of  nephrotomy  (incision  of  the  kidney)  and  nephreetomv 
(removal  of  the  kidney)  and  nephro-lithotomy  (removal  of  btnne  from  the  kidney) 
have  recently  obtained  a  well-recognize<I  and  very  successftil  place  in  surgery. 
They  may  all  bo  done  by  the  lumbar  incision,  without  involving  the  peritoneum, 
and  the  relation  of  the  kidney  should  be  observed  with  a  view  to  these  ojtenitious 
(Figs.  586  and  587,  pp.  884,  885).  Removal  of  the  kidney  is  also  done  by  abdom- 
inal section.] 

General  Stamcture  of  the  Kidney. — The  kidney  is  surrounded  by  a  distinct 
investment  of  fibrous  tissue  which  forms  a  firai,  smooth  covering  to  the  organ.  Tt 
closely  invests*  it,  but  can  be  easily  stripped  ofl*;  in  doing  which,  ho^^ever.  numer- 
ous fine  processes  of  connective  tissue  and  small  blood-vessels  are  torn  through. 
Beneath  this  coat  a  thin,  wide-meshe<l  network 
of  unstriped  muscular  fibre  forms  an  incomplete 
coveriniT  to  the  organ.  When  the  fibrous  coat  is 
«trippe<l  off,  the  surface  of  the  kicbiey  is  found  to 
be  smootli  and  even  and  of  a  deefHreti  color. 

In  infaiitji?  fissures  extending  for  some  depth 
may  be  seen  on  the  surface  of  the  organ — a  rem- 
nant of  the  lobular  construction  of  the  gland.  The 
kidney  is  dcuiie  in  texture,  but  is  easily  lacerable 
by  mechanical  force.  In  order  to  obtain  a  know- 
ledge of  the  structure  of  the  gland  a  vertical  sec- 
tion must  be  made  from  its  convex  to  its  concave 
burder,  and  the  loose  tissue  and  fat  rcmovotl  from 
around  the  vessels  and  the  excretory  duct  (Fig. 
625).  It  will  be  then  seen  that  the  kidney  con- 
sists of  a  central  cavity  surrounded  at  all  parts 
but  one  by  the  prof>er  kidney-s'ubstance.  This 
central  cavity  is  called  the  */;*u»,  and  is  lined  by 
a  prolongation  of  the  fibnjus  coat  of  the  kithicy, 
which  enters  through  a  longitudinal  fissure,  the 
hilum  (before  mentioned),  which  is  situated  at 
that  part  of  the  cavity  which  is  not  surroundeil 
by  kidney-structure.  Through  this  fissure  the 
blood-vessels  of  the  kidney  and  its  excretory  duct 
pass,  and  therefore  these  structures  ujwn  entering 
the  kidney  are  contained  within  the  sinus.  The 
excretory  duct  or  un-ifr  after  entering  dilates  into 
a  wide,  funuel-slia|>eil  sac  nameil  the  prlrin.    This 

divides  into  two  ur  three  tubular  divisions,  which  again  divide  into  several  short, 
truncated  bi*anches  named  calierH  or  hfuinUhtthi,  all  of  which  are  coiilaine<l  in  tlie 
central  cavity  of  the  kidney.     The  blood-vessels  of  the  kidney  after  passing  through. 
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the  hiliiin  are  contained  in  the  simis  or  central  cavity,  lying  between  its  lining  iu< 
brane  and  the  excretory  app/iratus,  before  entering  the  kidnoy-sul)stance. 

This  central  cavity,  a.M  before  mentioned,  is  surrounded  on  all  aides,  exc^?pt 
the  hilum,  by  the  substance  of  the  kidney,  which  in  at  once  seen  to  consiftt  of  twi> 
parts — viz.  of  an  external,  gmnuhtr,  investing  part,  which  is  called  the  cartical  ptm 
tion;  and  of  an  internal  part,  the  metiullart/  portion,  made  up  of  a  number  of  dai 
colored  pyramidal  masses,  witli  their  biuses  resting  on  the  cortical  part  and  tb< 
apices  converging  toward  i]ie  centre,  wliere  ihey  form  prominent  ])apilhi*  which  pi 
ject  into  the  interior  (»f  tlie  calices. 

The  cortical  substance  is  of  a  brif^ht   reddish-brown  color,  soft,  granular, 
easily  lacerable.     It  is  found  everywhere  imme*liately  beneath  the  capsule,  and 
Been  to  extend  itself  in  an  arched  form  over  the  base  of  each  medullary  pyramM 
The  part  separating  the  sides  of  any  two  pyramids  through  which  the  arterie.^  ai 
nerves  enter  and  the  veins  and  lymphatics  emerge  frtun  the  kidney  is  calltnl  a  <- 
tical  column  or  column  of  Bertini  (a,  a'.  Fig.  625).  whiL^t  that  portion  which  Ktretcb 
from  one  cortical  column  to  the  next,  and  intervenes  betwem  the  base  of  the  pyi 
mid  and  the  capsule  (which  is  marked  by  the  dotted  line  extending  from  a  to  .\' 
Fig.  62ri),  is  called  a  cortical  arrfi,  the  depth  of  which  varies  from  a  third  to  half 
inch. 

The  mcduUarif  subtttance^  as  before  said,  is  seen  to  consist  of  palish  red-ooloi 
striated  conical  masses,  the  pyramhU  of  Malpighi,  the  number  of  which,  varvii 
from  eight  to  eighteen,  correspond  to  tlie  number  of  lobes  of  which  the  organ 

the  fcetal  stjite  is  composed.     The  base  of  each  pvrami 
is  surrounded  by  a  cortical  arch  and  directed  toward  (h( 
circumference  of  the  kidney;  the  sides  are  contigufiui* 
with  the  cortical  columns;    whilst  the  apex,  known 
the  papilln  or  mtimmilla  of  the   kidiU'V.   projerts   inl 
one  of  the  calices  of  the  ureter. 

These  two  parts,  cortical  and  inediillary^  m>  dissimilar^ 
in  appearance,  are  very  similar  in  Btmcture.  being  mndi 
up  of  urinaiT  tubes  and  blood-vessels  united  and  bonne 
together  by  a  connecting  matrix  or  stroma. 

The  tuhuli  urin{fcn\  of  which  the  kidney  is  for  iLi 
most  part  made  u]»,  cnmmence  in  the  cortical  portion  ofj 
the  kidney  bv  spherical  close<l  sacs,  calUsl  MaipiffMrtm 
capsulcity  and  after  pui-suing  a  very  circuitous  cour>«l 
tlirough  the  cortical  and  medullnry  purt*^  of  the  kidncv,^ 
finally  tt-nninate  at  the  apices  oi*  the  Malpighian  pvn»-' 
mids  by  open  mouths  (Fig.  626),  so  that  the  lluid  which 
they  contain  is  emjitied  into  the  dilated  extremity  of  thoi 
ureter  contained  in  the  sinus  of  the  kidney.  If  the  e4ir-l 
face  of  one  of  the  papilla  he  examinwl  with  a  len.a,  il 
will  be  seen  to  be  studded  over  with  a  number  of  small 
depressions,  from  sixteen  to  twenty  in  number,  and  in  a 
fresh  kidney,  upon  pressure  being  nuide,  fluiil  will  b«^ 
seen  to  exude  frimi  rhc^e  depressions.  They  are  the  oi 
fices  of  the  tuhuli  uriniferi,  which  terminate  in  tbi:»  sit- 
uation. They  counuencc  in  the  cortical  |>orUon  nf  th«i 
kidney  as  the  Mtilpit/hitm  hodies,  which  are  »l 
rounih^l  masses,  varying  in  size,  but  of  an  average  wf 
about  y4iy  of  iin  inch  in  diameter.  They  ai-e  of  a  dee|>-| 
red  color.  an<l  are  found  oidy  in  the  cortical  portion  of 
the  kidney.  Each  of  these  little  bodies  is  com|»OhHi  of 
two  parts — a  centnd  glomendus  of  vessels  called  a  Mat'\ 
pxghian  titff.  and  a  membranous  envolo|>e.  the  Malpighian  eap^ilc  or  raptnU  oi 
Bowman^  which  latter  is  a  small  pouchdike  cominencement  of  a  uriniferoujs  tubule. 
The  Malpigkian  tuft^  or  vascular  glomerulas,  is  a  network  of  convolute  capil^' 


A,  A,  Malplarhlati  IhwUea;  B,B,  iiuir* 
ciuorineaiiHarf  ntrurtiirc;  r.r.c, 
loop4  or  lienle:    n.  n.  d.  Kiratsht 

tut>«i>  cut  ijff;  K,  cumiiu-uoinK 
»tr«iKht  lubca;  r.  IvrmlDiiUuii  tif 
sInUsbt  tuhe. 


THE   KIDNEYS. 


947 


lar3'  blood-vesselfl  held  to^«tlier  by  scanty  connective  tissue  and  grouped  into  frmn 
two  to  five  lobules.  This  unpillary  networlc  is  derived  from  a  small  lu-terial  twig,  the 
afferent  vesacl,  which  pierces  llie  wall  of  the  capsule,  generally  at  a  jwint  opposite 
that  at  which  it  is  connected  with  the  tube ;  und  the  resulting  vein,  the  efferent, 
vcjtsel,,  emerges  from  the  capsule  at  the  same  point.  The  aflTcreiit  ves-sel  is  usually 
the  larger  of  the  two  (Fig.  &SI).  The  Mafpiffhian  or  Bowman's  eapnufe^  which 
surrounds  the  glomerulus.  \»  formed  of  a  liyaliue  memhrune,  supjwrted  by  a  small 
amount  of  connective  tissue,  which  ia  continuous  with  the  connective  tissue  of  the 
tube.  It  ia  lined  on  its  inner  surface  by  a  layer  of  squamous  epithelial  cells,  which 
are  reflected  from  the  lining  membnme  on  to  the  glomerulus  at  the  point  of  entrance 
or  exit  of  the  afierent  and  efferent  vessels.  The  whole  surface  of  the  glomendus  is 
covered  with  a  continuous  layer  of  the  same  cells  on  a  delicate  supporting  membranft^ 


Fio.  627. 


Fio.  628. 


Mlnai«  Structure  of  Klilnejr. 


Mftlpigfalnn  Body. 


If, 


wliieh  with  the  cells  dip  in  between  the  lobules  of  the  glomerulus,  closely  surround- 
ing them  (Fig.  t>28).  Thus  between  tlie  ghmierulus  iind  the  capsule  a  space  is  left, 
forming  a  cavity  lined  by  «  continuous  layer  of  cells  which  varies  in  size  according 
to  the  state  of  secretion  and  the  amount  of  fluid  present  in  it.  The  celts,  as  above 
ted,  are  squamous  in  t^e  udult,  but  in  the  fostus  and  young  subject  are  polyhedral 
even  columnar. 

The  fuhuJi  uriniffvi  commencing  in  the  Malpighinn  hodies,  in  their  course  pre- 
sent many  changes  in  slmpe  and  direction,  and  are  contained  partly  in  the  medullary 
and  partly  in  the  cnrticrfl  p<irtion.s  of  the  organ.  At  their  jnnrtion  with  thf*  Malpigh- 
isLU  capsule  they  pre^^cnt  a  somewhat  constricted  portion,  which  is  termed  the  neck. 
Beyond  this  the  tube  becomes  <;onvoluted,  and  pursues  a  cimsiderable  conrse  in  the 
cortical  structure,  constituting  the  proximal  couvolvti^d  tube.  After  a  time  the  con- 
volutions disappear,  iind  ilw  tube  approaches  the  medullary  ptirtion  of  the  kidney 
in  a  more  or  less  spiral  manner.  This  section  uf  the  tube  has  been  calleil  the  spiral 
ibule  of  tSt^haehifrra.  Tliroughout  this  portion  of  tlieir  course  the  tuhuli  uriiiiferi 
ve  be<»n  contained  etjtirely  in  the  cortical  structure,  and  have  presented  a  pretty 
iform  calibre.  They  now  enter  the  meflullary  ]>ortion,  suddenly  become  much 
smu Her,  quite  straight  in  direction,  and  diji  down  for  a  variable  depth  into  the  pyra- 
nijds.  constituting  the  descencUtuf  Umh  of  Hente'a  loop.  Bending  on  themselves,  they 
form  a  kind  of  loop,  the  loop  of  IIetd*\  and,  reascending,  they  become  sudtlenly 
enlarged  and  again  spirid  in  direction,  forming  the  nmeendhtff  Umh  of  Hnih*9  loop, 
And  re-enter  the  cortical  structure.  This  portion  of  the  tube  does  not  present  a 
iform  calibre,  but  becomes  narrower  as  it  ascends,  and  irregular  in  outline.  As 
narrow  tube  it  enters  the  cortex  and  ascends  for  a  short  ilistance,  when  it  again 
becomes  4lilated,  irregular,  and  angular.  Tliis  section  is  teruictl  the  irregular  fulude : 
it  terminates  in  a  convolutcil  tube  which  exactly  resembles  the  proximal  convoluted 
tubule,  ami  is  called  tlie  dutal  eottrohtted  tufutU\  Tiiis  again  teiminates  in  a  narrow 
curved  iube^  which  enters  the  straight  or  collecting  tube. 
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Each  straight  (otherwise  calieil  a  coJIcdinff  or  rcreivin/;)  f»he  ootntnences  br  % 
Bmail  orifice  on  the  summit  of  one  of  the  papilhe,  thus  opoiiiutr  ami  <lischarging  its 
contents  into  the  interior  of  one  of  the  oalice.s.     Traced  into  the  substance  of 
pyramid,  these  tubes  are  found  to  run  from  apex  to  ba^e,  dividing  dichotoniotisly 
their  course  and  slightly  diverging  from  each  other.    Thns  dividing  and  suhdividii 
they  reach  the  base  of  the  pyramid,  and  enter  the  conical  structure  greativ  incrt*as< 
in  number.    Upon  entering  the  cortica.1  p<jrtion  thev  continue  a  sti-ai^ht  conrsi?  fur 
variable  distance,  and  are  arranged  in  groups  called  nndullar^  rntftt,  se^'cral  of  fin 
groups  corresponding  to  a  single  pyramid.    The  tubes  in  the  centre  of  the  ji^njup 
the  longest,  and  reach  almost  to  the  surface  of  the  kidney,  while  the  externa]  odi 
are  shorter,  and  adviu»ce  only  a  short  dii*tauce  into  the  cortex.     In  consequence 
this  arrangement  the  cortical  portion  presents*  a  number  of  conical  ma^es.  tlie  npi< 
of  which  reach  the  peri[ihery  of  the  organ,  ami  the  biises  are  applicl  lo  the  me<]ijlbi 
f>ortion.    These  are  terracfl  the  pi/ramiih  of  Ferfetn.    As  they  run  thn.itigli  the  coi 
ileal  portion  the  straight  tubes  receive  on  either  side  the  curve<i  extreruitv  of  tl 
convoluted  tubes,  which.  h»  Htated  above,  commence  at  the  Malpighinn   cnpsn)e»., 

It  will  be  seen  from  the  above  description  that  there  is  a  continuous  scries 
tubes  from  their  commencement  in  the  Malpighian  capsules  to  their  termination 
the  orifices  on  the  apices  of  the  pyramids  of  Malpighi,  and  that  the  urine,  the  scci 
tion  of  which  commences  in  the  capsule,  finds  its  way  through  tliese  tubes  into  tl 
calioes  of  the  kidney,  and  so  into  the  ureter.    Commencing  at  the  c.ipsule,  the  tul 

firet  presenta  a  narrow  constrict 
pt>rtion,  the  7icc^.     2,  It  forms 
wide  convoluted  tube,  the  pro^ 
7ntil  convoluted  tube,      3.    It  b 
conies  sjiinil,  tlic  tapiraJ  tuhnle 
Scharhotrn,       4.    It    entei'S    tl 
medullary  structui'e  as  a  narroirj 
straight     tube,     the    dr«cniritni 
h'mb  of  Henh''»  hop,     5.   Foi 
ing  a  loop  and  becaming  dilai*^!^'! 
it  ascends,  Kmiewhat  bpirullv  nndj 
gi'udually  diminishing  in  calitiretf 
and   ad^in    enters    tlie    c<>rti< 
structdre,  the  ascending  litnh  i>f\ 
Ilt'nleft   loop.      6.   It    now-    be- 
comes irregular  and   angular  in 
outline,  ftie  irregular  inhnU^     7, 
It  then  becomes  cnnvoluled,  tb#i 
dintnl  ronvolutfid  tuhuJc,      8. 
minisliiug    in    size,    it    formal 
curve,  the  curved  tubule,    9.  Fi- 
nally, it  joins  a  ittnught  tube,  tlu 
sffftit/ftt  fnfh'i'fing  tidn'.  which  i*i 
continued  duwnwanl  throiigh  (1m 
medullary  Aubstance  to  o|k*ii  ntl 
the  aiwx  '»f  a  pyramid. 

The  Tuhuli  Vriniferi:  theii 
Strurture. — Tlie  tubuH  urinifei 
consist  of  biiscment-nM 
lined  with  epithelium.  > 
thclium  varies  considerably  in  dit- 
ferent  sections  of  the  uriniferous  tubo.s.  In  the  ni'ck  the  epithelium  is  continuouaj 
with  that  lining  the  Malpighian  capsule,  and  like  it  consistn  of  flattened  cclU  with; 
an  oval  nucleus  (Fig.  62l^  a).  The  cells  ai***.  however,  very  indistinct  and  ■  * 
to  follow,  and  the  tube  Iiaa  here  the  appeiir.ince  (d'  a  simple  basLnneiit-ih- 
unlined  by  epithelium.     In  the  proximal  convoluted  tubuJe  and  the  spiral  lubi 


rrlnlferoui  Tube    F  : 
cells  hnru  Ikuu  roi>i 
the  tubcif  111  wbicb  t' 


^  clemmeu  the  cnltbetlnt 
! '-  blxhly  luA^uiueU  tbuu 
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of  Schachowa  the  epithelinm  is  polyhe<lral  in  shape,  the  side**  of  the  cells  not  being 
straif^ht.  but  fitting  into  each  other,  and  in  some  animals  so  fused  together  that  it  ia 
impossible  to  make  out  the  lines  of  junrtion.  In  the  human  kidney  the  cells  often 
jii'eKont  an  iuigului*  |H'()jectiou  of  the  surfjtce  next  the  biisenient-membrane.  These 
cellf*  are  made  up  of  more  or  less  rod-like  fibres,  which  rest  by  one  extremity  on 
the  ba.sement-menibrane,  whilst  the  other  projects  toward  the  lumen  of  the  lube. 
This  givein  to  the  cells  the  app^amnce  of  distinct  striation  (lleidenhain)  (Fig. 
620,  b).  In  the  *ieseending  limb  of  HenleB  loop  the  epitlielium  resemltles  that 
found  in  the  Malpiirhinn  capsule  and  tlie  commencement  of  the  tTibe.  consintinir  of 
flat  transparent  epithelial  plates  with  an  oval  nucleus  (Fig.  620,  a:  Fig.  630).  In  the 
a.'^cendin^  limb,  on  the  other  hand,  the  cells  partake  more  of  the  character  of  those 
ilescribed  ajs  existing  in  the  proximal  convolute*!  tubule,  being  polyhcdml  in  shape 
and  |>resenling  the  same  appeanincu  of  striation.  The  nucleus,  liowever,  is  not  sil^ 
uat^l  in  the  centre  of  the  cell,  but  near  the  lumen  (Fig.  629,  c).  After  the  ascend- 
ing limb  of  Ilenle's  loop  becomes  narrower  upon  entering  the  cortical  structure,  the 
Mriation  appears  to  be  confined  to  tlie  outer  part  of  the  cell :  at  all  events,  it  is  much 
more  distinct  in  this  situation,  the  nucleus,  which  appears  llattcned  and  angular,  being 
still  situated  near  the  lumen  (Fig.  620,  d).     Iu  the  irregular  tubule  the  cells  undergo 


Fig.  030.' 


ilCltudinal  Sertfrtn  nf  Heiilc's  Oescendlng  Limb:  a, 
uicnibrauB  ptvpiia;  tt,  cpUhcUum. 


Lonsritiidlnnl  Section  nf  Straight  Tube :  n.  cylindrical 
ur  cubical  cpUbcUuui ,  U,  nieznbrutia  propria. 


Still  fuitber  change,  becoming  very  angular  and  pre.sentJng  thick  bright  rods  or 
markings,  which  render  the  striation  much  nn^re  distinct  than  in  any  other  8e<rtion 
ttf  tlie  urinary  tubules  (Fig.  62'J,  H).  In  the  distal  convoluteil  tubule  the  epithe- 
liuui  appears  to  be  identical  with  that  which  lias  been  described  as  existing  in  the 
pr*»ximid  convoluted  tiibulo  (Fig.  620,  b).  Tn  the  curved  tubule,  just  before  its 
eiiinince  into  the  straight  colU^^ting  tube,  the  epithelium  varies  greatly  as  regards 
the  shape  of  the  eells,  some  being  angular  with  short  pnicctwes,  others  spindle- 
shaped,  others  |K)lyhedral  (Fig.  620,  E). 

In  the  straight  tubes  the  epithelium  is  more  or  less  columnar;  in  its  papillary 
rtion  the  cells  are  distinctly  columnar  nnd  trfinspnrcTit  {Figs.  631,  632);  but  as  the 
be  approaches  the  cortex  the  cells  are  b^s  ]inif<>rm  in  shape ;  some  are  polyhedral, 
and  others  lUigular  with  shi»rt  processes  (Fig.  620,  F  and  g). 

Th(  RfUit}  TSlood-VLftHriB :  their  ij^'ufitu  Crmrse.  and  D/tttrilmtum. — The  kidney 
IS  plentifully  supplied  with  blood  by  the  renal  artery,  a  large  ofFsot  of  tlie  ab(hun- 
inal  aorta,  which  enters  the  sinus  through  the  hibiui.  dividing  In  its  passage  through 
the  latter  into  four  or  iive  branches.  [Quite  frr(|ucntly  the  kidney  has  two  renal 
artenes,  and  (M'casi<tnally  more.]  These  wliilst  in  the  sinus  give  r>fr  u  few  twigs 
for  the  nutrition  of  the  surrounding  tissues,  and  terminate  in  the  artirict  proprict 

'  f*runi  the  Handbook  for  ike  Pkys'vAwjkol  Lt^titmy. 
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renahs,  which  enter  the  kidney  proper  in  the  columns  of  Bertjui.  Two  nf 
pass  to  ew^h  pyramid  of  Malpighi,  and  run  along  its  sidi****  fur  its  entire  It 
giving  off  as  they  advance  the  afferent  vessels  of  the  Malpighiau  bodies 


TnUiffVvrve  Section  nf  PymmldAl  Suh<iiAtiro  of  KUIney  uf  Pin,  llic  blofHl-vtrswIa  of  which  an^  loji 
collcflfnir  liitM?,  cnt  arra«s,  tlnt^il  with  (-ylliiilrlcKl  i-pUhvlttim:  b,  hmmUi  nf  collfclloa  lutir.  rnli 
witli  ci>It))cHum  wiib  f'hurii:T  ryt{iiil«rB;  r  and  d.  Ileulc'*  loopa,  cut  ncrota:  r.  blodd-v^-tevls, 
CouiiocllvL-llMue  groHnd-feubHUnce. 

uinns.     Having  arrived  at  the  bases  of  the  pyramids,  they  make  a  beni 
course,  so  as  to  lie  between  the  bases  of  the  pyramids  and  the  cortical  ai 
where  they  break  up  into  two  distinct  sets  of  bntncbcs  devoted  to  the 
the  remaining  portions  of  the  kidney. 


■'^ 
i^^^ 


Diagnuninntlciil  SkeU-fa  uf  Kidney. 

.  proper  rviml  rtri(T>'  *t>d  vi'fn.  xhe  former  (rivliiR  off  ' 
t'liU;  '*,  u.  Iriti'Tinliiilnr  itrU-r)'  mid  vt'Iii.  th<>  liUtiT 
brnnrlif*  fTv-m  Uh*  plcxiu  nrniinfi  lite  tillMlll  cnnt-rl: 

*urrt.«MiuIt''1  i.y  tijlmli  f<'Ut"TH.  with  whifii  U  .■■  ■ 
'hnvvii  ill  Kk'.  'fJ*! ,  V.  iiuiri;ln  of  iiiediilliiry  %n\i- 
rveUt;,  llii.-  lAilcr  miviii);  fruui  \,at  tbc  plcxii^  at  th' 


aK 


A  Pi>rllon  uf  Fig.  6£t,  vttlarxvd  (Ui« 


.lii(i  tuijtft,  cui  off;  f. 


The  firnt  »rt,  the  inUrlobular  arteries  (Figs.  Ii38.  034.  i^).  arr  ^iwn  uii  ai 
angles  from  the  side  of  the  arterine  propriie  renales  looking  toward  tl»e  rm 
substance,  and,  passing  directly  outward  between  the  pyramids  uf  Ferrcin, 
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Fig.  «36. 


Lcli  tho  ciip.suk%  wltere  they  tonniiiate  in  the  capillary  net^vork  of  tbi.s  part,      lu 

loir  outward  course  they  give  oflF  lateral  branches;  these  are  the  q/^irrc«t  ven^eU 

\T  the  Malpighian  bodies  (aee  p.  1*47),  and,  having  pierced  the  capsule,  end  in  the 

Malpighian  tul'ts.     From  each  tuft  tlie  corresponding  renal  efrerenl   arisen,  which, 

tving  uiiide  its  egress  from  the  capsule  near  to  the  point  where  the  aflferciit  entered, 

twtomoseii  with  other  effereiits  from  other  tnft.s,  nnd  contributen  to  fonu  a  dense 

Mrti/ii  ph'Ttta  around  the  adjiicent  urinary  tubes  (Fig.  (JH«5). 

The  Ht'f'omi  xrt  from  the  arteriie  propriie  renaltw  are  for  the  supply  of  the  niedul- 

ry  pyramids,  which  they  enter  at  their  ba^cs,  and,  passing  stiiiight  through  their 

[bstance  to  their  npice?*.  tenninate  in  the  venous 

►lexuM^s  found  in  that  situation.     They  are  called 

the  artcn'oftf  rt'rtfi-  (Figs.  H'i8,  684,  F). 

The  Renal  I'cinit  arit^e  from  thret:  Bourvctn:  the 
fin»*  beneath  the  capsule,  the  plextise.**  around  the 
ibuli  contort i  in  the  cortical  arches,  nnd  the  plex- 
sitnnted  at  the  apices  of  the  pyranuds  of  Mal- 
:hi.  The  veins  beneath  the  capsule  are  stellate 
arrangement,  and  are  derived  fmm  the  capil- 
litry  network  of  the  capsfule.  into  which  the  ter- 
minal brandies  of  tlie  interlobular  arteries  break 
wp.  These  join  to  J'onn  the  vt^-n/r  interlobuiarei^ 
which  p;i.ss  inward  hvfwt't'n  the  pyramids  of  Fer- 
rcin,  receive  l»raTiches  from  the  plexuses  arouiid 
the  tubuli  contorti,  nnd,  having  arrived  at  the 
Jmse.s  of  the  Miilpighian  pyramids,  join  with  the 
^■^ro    rectze,   next   to    be  described  (Figs.  633, 

The  Venm  Rectte  are  branches  from  the  plex- 
uses   nt  the   apices   of  the  medullary   pyrami<Ls, 
•ibnned  by  the  tenninations  of  the  arteriohe  recti^. 
ley  pn.*is  outwnrd   in   a   stniight  course   between 
le  tubes  of  the  u»e<lullary  structure,  and  joining, 
above  stated,  the  venic  inlerlobulares,  form  the  proper  renaJ  veins  (Figs.  633, 

_     These  vessels,  Ventr  Proprifp  Renahs^  aceompflny  the  arteries  of  the  same  name 

running  along  the  entire  length  of  tlie  sides  of  the  pyramids,  and,  having  received 

u  their  course  the  eflerents  from  the  Malpighian  bodies  in  the  cortical  structure 

iacent,  quit  the  kidftey  proper  to  enter  the  sinus.     In  this  cavity  they  inosculate 

itb  the  corresponding  veins  from  the  other  pyramids  to  fonn  the  rnnol  vein^  which, 

isiug  through  the  hiluui.  opens  into  the  inferior  vena  cava,  the  left  being  longer 

hnn  tlie  right,  from  having  to  cross  in  front  of  the  abdominal  aorta. 

Nekves  of  tjik  KriiNKV. — The  nerves  of  the  kidney,  although  small,  are  about 
fifteen  in  nuuiber.  Tht'V  li;ive  small  g:inglia  devebipnl  iip<»n  them,  and  are  derived 
^froin  the  reiiul  plexus,  which  is  fornH'<l  by  branches  from  the  solar  plexus,  the  lower 
^■id  outer  part  of  the  semilunar  ganglion,  and  from  the  leaser  and  smallest  splanch- 
^Bc  nen'cs.  They  comniunicate  with  the  sjM'rmatic  plexus — a  circutnstance  which 
^Bsy  explain  the  sympathy  that  exists  between  the  kidney  and  testicle.  So  far  as 
^tl»ey  have  heen  traced,  they  seem  to  accompnny  the  renal  artery  and  its  bninchcs, 

but  llicir  exact  mode  of  termitiatiou  is  not  known. 
^^    The  h/mphatirg  consist  of  a  superficial  and  deep  set  which  terminate  in  the  him- 
^^kr  glands. 
^H  Connective  Tisnue^  or  JntirUihulnr  Stroma. — Although  the  tubules  and  vessels 


Iilo^raroniatlc  Rcpn.ifvnUlkm  of  Ihc  Ulood- 
vr^wh  \w  lh<;  Siit)htiinot  of  iIi**  forlt'X  of 
the  Kiflnev:  m,  ri.*)j;inn  "f  Itic  intHliilliirr 
niy;  b,  re(finn  of  \\\<c  inrtuoiift  piirilnn  ,>r 
the  tutnilfit:  ai,  uriiiriu   iiitcrlotiuliirls: 

Ti',  vyiiu  l|iU>rt()liuIiirin;   ra,  vii*  itfltri'iiii; 
{ff,  ^luniiTulitN  ;  tr.  vnptefTfrrna:  n,  v*""""* 

iwlK  Of  tlie  iiiicrlobularld,  bum  Ludwig. 
In  Strlrkur's  Handtunii}. 


closely  ])acked.  a  certain  small  amount  of  connective  tissue  continuous  with  the 


and   subsequently   by   liowiiiMti.     Ludwig  and   Zuwarykin  have  observed  distinct 
Ibres  passing  ar(.»und  the  Malpighinn  iMMlies.  and  Hcnle  has  seen  them  between  the 
tight  tubes  c«m|>osing  the  medullary  structure. 
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The  Ureters.  ^^ 

The  Ureters  are  the  two  tubes  which  conduct  the  urine  from  the  kidneys   into 
the  bhuKler.     They  cammence  within  the  sinus  of  the  kidney  hy  a  mnnber  of  short- 
truncated  branohe-s,  the  calices  or  infundibula,  which  unite,  either  directly  or  indi-< 
rectly,  to  forra  a  dilated  pouch,  the  pelvta^  from  which  the  ureter,  after   pa^sin^^ 
through  the  hiluin  of  the  kidney,  <ic8cenfls  to  tlic  bhiddor.     The  calicrg   are  cup- 
like tubes  encircljiif^  the  apices  of  the  Malpigliian  pyramitis ;  but  inaf^much  tat  nue 
calyx  may  inchulo  two  or  even  more  papilke,  their  number  is  genenilly  less   t}»aa 
the  pyramids  themselves,  the  former  being  from  seven  to  thirteen,  whilst  the  latter 
vary  from  eight  to  eighteen.     These  calices  converge  into  two  or  three  tubular 
divisions,  which  by  their  junction  fnrm  the  pehitt^  or  dilated  portion  of  the  ureter. 
The  portion  last  mentioned,  where  the  pelvis  merges  into  the  ureter  proper,  is  found* 
opposite  the  spinous  process  of  the  firet  lumbar  vertebra,  in  which  situation   it  ifi, 
accessible  behind  the  peritoneum.    (See  Fig.  iy>^(!>^  p.  H84.) 

The  ureter  proper  is  a  cylindrical  membranous  tube,  from  sixteen  to  ei^}it<?on 
inches  in  length  and  of  the  diameter  of  a  goose-tjuill,  extending  from  the  pelvis  of 
the  kidney  to  the  bladder.  Its  course  is  obliquely  downward  and  inward  thmngh 
the  lumbar  region  into  the  cavity  of  the  pelvis,  where  it  passes  downward,  forward, 
and  inwani  across  that  cavity  to  the  base  of  the  bladder,  into  which  it  then  open* 
by  a  constricted  orifice,  after  having  passed  obliquely  for  nearly  an  inch  between  its 
mii:^L'ular  and  mucous  coats. 

Relations  of  the  Ureter  Proper. — In  ita  course  it  rests  upon  the  Psoas 
muscle,  being  covered  by  the  peritoneum,  and  crossed  obliquely,  from  within  out- 
ward, by  the  spermatic  vessels,  the  right  ureter  lying  clone  to  the  outer  side  of  the 
inferior  vena  cava.  Opposite  the  first  piece  of  the  sacnim  it  crosses  either  the  com- 
mon or  external  iliac  artery,  lying  behind  the  ileum  on  the  right  side  and  the  sig- 
moid flexure  of  the  colon  on  the  tet't.  In  tlie  pelvis  it  enters  the  posterior  false 
ligament  of  the  bladder,  below  the  obliterated  hypogastric  artery,  the  vas  deferens 
in  the  male  passing  between  it  and  the  bladder.  In  the  female  the  ureter  f»a8»c« 
along  the  sides  and  cervix  of  the  uterus  and  upper  part  of  the  vagina.  At  the  haw 
of  the  bladder  it  is  situated  about  two  inches  from  its  fellow,  lying,  in  the  male, 
about  an  inch  and  a  half  behind  the  base  of  the  prostate,  at  the  posterior  angle  of 
the  trigone. 

Structure. — The  ureter  is  com|>osc<l  of  three  coats — a  fibrous,  muacular.  and 
mucous. 

The  fihrou8  coat  is  the  same  throughout  the  entire  length  of  the  duct,  being 
continuous  at  one  end  with  the  capsule  of  the  kidney  at  the  floor  of  the  Kinua. 
whiUt  at  the  other  it  is  lost  in  the  fibrous  structure  of  the  bladder. 

In  the  ptlvis  of  the  kidriey  the  umscular  coats  are  thick,  but  they  become  thin- 
ner and  thinner  in  the  calices,  the  longitiidiiiiil  fibres  hecouiing  lost  uyjon  the  sides 
of  the  mammillfe,  whilst  a  few  scattered!  fibres  from  the  circular  layer  may  be  tmccKl 
surrounding  the  medullary  structure  in  the  same  situation.  In  the  ureter  proper 
the  muscular  fibres  are  very  distinct,  and  are  arranged  in  three  layei-« — an  external 
longitudinal,  a  niiildle  circular,  and  an  inteiTial  layer  less  distinct  tlian  the  other  two. 
but  having  a  genenil  longitudinal  direction.  Acconiing  to  Kolliker,  this  intemjil 
layer  is  only  found  in  the  neighborhood  nf  tlie  bladder. 

The  mtirons  coat  is  smooth  and  presents  a  few  longitudinal  folda  which  become 
effaced  by  distension.  It  is  continuous  with  the  mucous  membrane  of  the  bladder 
below,  whilst  it  is  pndonged  over  the  aiuttunilhe  of  the  kidnev  above.  Its  epithelium 
is  of  a  peculiar  character,  and  reseiiibb's  that  found  in  the  bladder.  It  is  known 
by  the  name  of  **  tnuisitional"  epithelium.  It  consists  of  several  layers  of  ceHa, 
of  which  the  innonnost — that  is  to  say,  the  cells  in  contact  with  the  urine — are 
nuadriliitrral  in  sh;ipe,  with  a  concave  ruargin  on  their  outer  surface,  into  which  fita 
the  rounded  end  of  the  cells  of  the  seiMmd  layer.  These,  the  intermediate  crlU, 
more  or  ICvSS  resemble  columnar  epithelium,  and  are  pear-shaped,  with  a  rounded 
internal  extremity  which  fits  into  the  concavity  of  the  cells  of  the  first  layer,  and  a 
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TOirrow  external  extremity  which  is  wedged  in  between  the  cells  of  the  third  layer. 
The  external  or  third  layer  consists  of  conical  or  oval  cells  varying  in  number  in 
different  jwrts.  and  presenting  processes  which  extend  down  into  the  basement 
memltniiit*. 

The  nrterirs  supplying  the  ureter  are  branches  from  the  renal,  spermatic,  internal 
iliac,  and  inferior  vesical. 

The  tierves  are  derived  from  the  inferior  mesenteric,  spermatic,  and  hypogastric 
plexuses. 

SuPBARBNALi  OaPSTTLES. 

The  suprarenal  capsules  were  formerly  classified  together  with  the  spleen,  thy- 
mus, and  thyroid  under  the  head  of  "ductless  glands,"  as  they  have  no  excretorr 
duct.  They  are  two  small  flattened  glandular  bodies,  of  a  yellowish  color,  situated 
at  the  back  part  of  the  abdomen*  behind  the  peritoneum  and  immediately  in  front 
of  the  upper  part  of  either  kidney  :  hence  their  name.  The  right  one  is  poniewhat 
triangular  in  shape,  bearing  a  re.'^emblnnce  to  a  cocked  hat;  the  left  is  more  senu- 
Innar,  and  usually  larger  and  higher  than  the  right.  They  vary  in  size  in  dilTcr- 
ent  indivi<lual8,  being  sometimes  so  small  up  to  be  scarcely-detected:  their  usu.'il 
size  is  from  an  inch  and  a  <|uarter  to  nearly  two  inches  in  length,  rather  less  in 
•width,  and  from  two  to  thr*^  lines  in  thickness.  In  weight  they  vary  from  one  to 
two  drachms. 

Rklations. — The  anteritrr  nurfaco.  is  in  relation,  on  the  right  side,  with  the 
under  surface  of  the  liver,  and  on  the  left  with  the  pancreas  and  spleen.  The  [wa- 
terior  surface  rests  upon  the  cms  of  the  Diaphragm  opposite  the  tenth  dorsal  ver- 
tebra. The  tipper  thin  convex  border  is  directed  upward  and  inward.  The  lower 
thick  concave  border  rests  upon  the  upper  end  of  the  kidney,  to  which  it  is  con- 
nected bv  areolar  tissue.  The  tnurr  border  is  in  relation  with  the  great  splanchnic 
nerves  and  semilunar  ganglion,  jvnd  lies  in  contact  on  the  right  side  with  the  inferior 
vena  cava,  and  on  the  left  side  with  the  aorta.  The  surface  of  the  suprarenal  ^rhuid 
is  surrounded  by  areolar  tissue  containing  nmcli  fat,  and  closely  invested  by  a  tliiu 
fibrous  coat,  which  is  difficult  to  remove  on  ut-rouut  of  the  numerous  fibrous  pro- 
cesses and  vessels  which  enter  the  organ  through  the  furrows  on  its  anterior  surface 
and  base. 

Structtir©. — On  making  a  perpendicular  section  the  gland  is  seen  to  consist  of 
two  substances — extenial  or  cortical,  and  internal  or  medullary.    The  former,  whieh 

nstitutes  the  chief  part  of  the  organ,  is  of  n  deep-yellow  color,  and  ctmsists  chiefly 
narrow  columnar  nuisses  placed  perj)endicidarly  to  the  surface.  The  uiedulhiry 
substance  is  soft,  P^^py*  ^^^  ^*^  ^  dark-brown  or  black  color,  whence  the  name 
atmbiliary  capttules  formerly  given  to  these  organs.  In  the  centre  is  often  seen  a 
space,  not  natuml,  hut  fonned  by  the  breaking  down  after  death  of  the  medullary 
substance. 

The  cortical  portion  owes  its  arrangement  to  the  disposition  of  the  capsule, 
which  sends  into  the  interior  of  the  gland  processes  passing  in  vertically  and  com- 
municating with  each  other  by  transverse  hands,  so  as  to  form  spaces  which  oj»en 
into  each  other.  These  spaces  arc  of  slight  depth  near  the  surface  of  the  organ,  so 
that  there  the  section  somewhat  resembles  a  net ;  this  is  termed  the  zona  (floirtfTulosa^ 
but  thev  become  much  deeper  or  longer  farther  in,  so  as  to  resemble  pipes  or  tubes 

ace<l  endwise,  the  zona  fmu'lrnlafa.     Still  deeper  down,  near  tlie  medullary  part, 

e  spaces  become  again  of  small  extent ;  tliis  is  nnmod  the  zona  rttimhiriH.    These 
processes  or  trabeculse.  derived  from  the  capsule  and  forming  thi'  framework  4)f 

e spaces,  are  composed  of  fibrous  connective  tissue,  with  longitudinal  bundles  of 
triped  muscular  fibres.  Within  the  interior  of  the  spaces  are  contained  groups 
fif  polyhedral  cells,  wl^ieh  are  finely  grantdar  in  appearance  and  contain  a  spherical 
niieleus,  and  not  UTifrc(|nently  fat-molecules.  These  groups  of  cells  do  not  entirely 
fill  the  space*!  in  which  they  are  contained,  but  between  them  tiwA  the  trabecuhe  of 
the  framework  is  a  channel  which  is  believed  to  be  a  lymph-path  or  sinus,  and 
which  communicates  with  certain  passages  between  the  cells  composing  the  group. 
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The  lymph-path  is  supposed  to  open  into  ii  plexus  of  efferent  lymphatic   v< 

which  are  coiiUiiued  tu  the  capsule.  jfl 

lu  the  medullary  portion  the  fibrous  stroma  neenis  to  ])l'  eulleetfd  toj^cflu-r  nM 

a  Tnucli  eloserarrangeiuem.  mid  forms 
humiles  of  counective  tiHSue  whicl 
are  loosely  applied  to  the  large  plex 
us  of  veins  of  whieh  this  part  of  cii^ 
organ  mainly  consists.  In  the  inter 
slices  lie  a  number  of  cells  ci>[ii|Miret 
by  Frcy  to  those  of  roluiunur 

Fio.  637. 


CoT\\vn\  ri>rLli>ii  of  IIuuiKii  ^upnirt^tta] 
i*)iliifkr>:  h,  kiitersiiuitl  ■••uticcUbc  i 

They  arc  coarsely  gnmular,  do  not  contain  any  frit-nmlfcule*,  and 

of  them  are  branrlici!,      Lusi-hka  hius  aflinnoil  tjjai 
these  branches  are  connetrtftl  with  the  ner\-«*-fibn 
a  very  intricate  plexus  which  is  fuund  in   thi» 
diilla :  this  statement  has  not  been  veritie*l  by  nl 
observers,  for  the  tisisue  of  the  medullurv  ^uLli^l 
is  less  easy  to  make  out  than  tlmt  of  tne  coi 
owinx  to  its  i-apid  decomposition. 

The  numerous  arterie-H  which  enter  the  suprai 
bodies  from  the  sources  nientioncii   bfh»w    pcneti 
the  cortical  ]»art  of  the  ^land,  where  they  break 
"into  eapillarieH  in  tlie  tilimus  nepla.  and  llurse 
verge  to  the  very  numerous  veins  of  the  meilnl] 
)>on)on.  which  are  t^olleeted  together  into  the  »uj 

y  ^^^-j— ^^-^  rcn:d  vein,  which  usually  emerges  as  u  single  v 

^tKit^^^  '^'^"'  ^^'^^  centre  of  the  gland. 

^^  The  artrrii'i  supplyin*:   tlie  f»u]>rare!ial   eap 

are  ninuerous  and  of  l»r<:e  si/e :  lliey  are  durii 
from   ihe  aorta»   the  phrenic,  and  the  renal ; 
subdivide  into  numerous  minute  branches  pre^ 
to  entering:  the  substance  of  the  ^lafid. 
The  suprarenal  vein  returns  the  bloo<l  from  the  medullary  venous  plexus. 
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receives  several  branches  from  the  cortical  substance;  it  opens  on  the  right  side  into 
the  ii»rcrior  vpna  cava,  nn  the  left  side  into  llie  renal  vein. 

The  lymphatics  terminate  in  the  lumbar  ;;Iandfi. 

The  nervef  are  exceedingly  numerous:  thev  are  found  chiefly,  if  not  entirely,  in 
the  medulla,  and  are  derived  from  the  solar  and  renal  plexustes.  and.  according  to 
Hergmann,  frnni  tiu*  phrenic  and  j)neumogastric  nerves.  They  have  numerous  small 
trangiiii  developed  upon  theui,  from  which  cireniustance  the  urpan  has  i»«*n  eonjec- 
tured  to  have  ii<jme  function  in  connection  with  the  Byn)pathetic  nervous  system. 
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THE    PELVIS. 

The  cavity  of  the  pelvis  is  that  part  of  the  general  abdominal  cavity  which  ia 
below  the  level  of  the  linea  ilio-jKH;tinea  and  tlie  promontory  of  the  sacmm. 

Bonridarietf. — It  is  bounded  behind  by  the  sacrum,  the  coccyx,  and  the  great 
sacro-sciatic  li^amentj*;  in  front  and  at  the  sides  by  the  pubes  and  ischia,  covered 
by  the  Obturator  muscles;  above  it  communicates  with  the  cavity  of  the  a'bdomen: 
and  below  it  is  limiteil  by  the  triangular  ligament,  the  Levatores  ani  and  Coccygei 
muscles,  and  the  visceral  layer  of  the  pelvic  fascia,  which  is  reflected  from  the  wall 
of  the  pelvis  on  to  the  viscera. 

ContrtktH. — The  viscera  contained  in  this  cavity  are  the  urinary  bbidder,  the  vqv- 
turn,  and  some  of  the  generative  organs  jieculiar  to  each  sex:  they  are  partially 
covered  bjthc  peritoneum,  and  supplied  with  blood- vessels,  lymphatics,  and  nerves. 

The  Blabdbb. 

The  Bladder  is  the  reservoir  for  the  urine.  It  is  a  musculo-mcmbranous  sao 
situated  in  the  iR'lvis,  behind  the  pubes.  and  in  front  of  the  reetum  in  the  mole, 
the  uterus  and  vagina  intervenin;^  between  it  and  that  intestine  in  the  female.  The 
shape,  position,  and  relations  of  the  bladder  are  greatly  influenced  by  age,  sex,  and 
the  degree  of  distension  of  the  organ.  Ihtn'ut/  infattct/  it  is  conical  in  shape  and 
projects  above  the  upper  border  of  the  pubes  into  the  hypogastric  region.  lu  the 
4idu/t.  when  (|uite  empty  and  contracted,  it  is  a  small  triangnlar  kic  placed  deeply 
in  the  pelvis,  flattened  from  before  backward,  its  apex  reaching  as  high  as  the  upper 
border  of  the  symjjiiysia  pubis.  When  slightly  distended  it  bus  a  roun^led  form,  and 
is  still  contained  within  the  j>olvie  cavity;  and  when  greatly  distended  it  is  ovoid  in 
shape,  rising  into  the  abdominal  cavity  and  often  extemling  nearly  as  high  as  the 
umbilicus.  It  is  larger  in  its  vertical  dianieter  than  from  side  to  side,  and  its  long 
axis  is  directe^l  from  above  obliquely  downward  and  backward,  in  a  line  directed 
from  some  point  between  the  pubes  and  umbilicus  (according  to  its  distension)  to 
the  cud  of  the  coccyx.  The  bladder  when  distended  is  slightly  curved  forward 
toward  the  anterior  wail  of  the  abdomen,  so  as  to  \ie  more  convex  behind  than  in 
front.  In  the  female  it  is  larger  in  the  transverse  tlinn  iti  the  vertical  diameter, 
and  its  capacity  is  said  to  be  greater  than  in  the  male.*  When  m(»denitely  distended 
it  measures  about  Ave  inches  in  length  and  three  inches  across,  and  the  ordinary 
amount  which  it  contaiiks  is  about  a  pint. 

The  bladder  is  divided  into  a  summit,  body,  base,  and   neck. 

The  summit  or  ayex  of  the  bladder  is  rounded  and  directed  Ibrwai-d  and  upward; 
it  is  connected  to  the  umbilicus  bv  a  fibro-muscular  cord,  the  tirttchua,  and  also  by 
means  of  two  rounded  fibrous  cords,  the  obliterated  |>ortions  of  the  hypogastric  arte- 
ries, which  are  placed  one  on  each  side  of  the  urachua.  The  summit  of  the  l)ladder 
behind  the  urachus  is  covered  by  peritoneum,  whilst  the  jMU'titm  in  front  f>f  the 
urachus  has  no  peritoneal  covering,  but  rests  against   the  abdominal  wall. 

The  Urachus  Ls  the  obliteratc<i  remains  of  a  tubular  canal  which  exists  in  the 
embryo,  and  connects  the  cavity  of  the  bladder  with  a  membranous  sac  placed 
external  to  the  abdomen  opposite  the  umbilicus,  called  the  nHantoiH.     In  the  infant 

'  Accordinfr  to  Henle,  the  bladf)«>r  ut  ounaiderablv  smaller  in  the  female  than  in  tlie  male. 
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at  birt^i  it  is  occ^wionally  fouml  pervious,  so  that  tbe  urine  escapes  at  the  nmhilu 
anil  civleuli  have  been  fi>und  in  lis  canal. 

Tlic  hodt^  of  the  bladiler  in  front  is  not  covered  by  peritoneum,  and  ii*  in 
tion  with  the  triangular  ligament,  the  posterior  f$urface  of  tbe  sN-nipbysis  pubia, 
luternal  obturator  muscles,  and,  when  distended,  with  the  abdominal  pariet-es. 

[Tbe  amount  of  space  above  the  pubes  uncovered  by  peritoneum,  through  which 
access  may  be  had  to  tbe  bladder  for  exploration  or  operation,  varies  very  much. 

Fio.  639. 
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Vertical  Section  of  Bladder.  Penlt,  and  Urvthra.      [rornpare  with  Rg.  682,  p.  in!>2.] 

When  the  bladder  in  empty,  there  is  none,  as  the  bladder  then  sinks  into  the  pel 
wlion  it  is  disten<lc<i.  the  degree  to  which  the  peritoneum  is  WWed  above  the  pul 
(h'ju'nds  on  the  degree  of  distension.  This  will  amount  to  one  to  two  inches,  andl 
nciii  be  can  be  increiused  by  stripping  tlie  peritoneum  off  tlie  blatblcr  to  s«»nie  exl< 
The  bladder  can  also  be  lifted  still  further  and  made  more  accessible  by  insertin| 
rubber  bag  into  tlie  rectum  and  ilistuntlinfr  it  with  water.  Not  over  ten  ounce*  »\n 
be  iiseil  in  the  rectal  ba^j,  lest  niptnre  take  place:  and  for  a  similar  re«won  rati 
le>*s  sljonld  be  used  in  distending  tbe  bladder.  The  student,  if  possible,  shoi 
distend  both  of  these  viscera  experimentally  both  before  and  after  opening 
ab<lomcn.] 

Tlie  posterior  surface  is  covered  by  peritoneum  throughout.     It  corresponds, 
the  male  with  the  rectum:  in  tbe  female  with  the  utents,  some  convolutions  of 
small  intestine  being  interfiosed. 

The  side  of  the  bladder  is  crossed  obliquely  from  below,  upward,  and  forwanJ  bi 
the  obliterate*!  hypogastric  artery:  above  ami  bi-bind  this  cord  the  bladder  is  ei 
ere*!  by  peritoneum,  but  below  an<l  in  front  of  it  tbe  serous  covering  is  wantii 
and  it  is  connected  to  the  pelvic  fa^scia.  The  vas  deferens  passes  in  an  an"he»l  dii 
tion  from  before  backward  abmg  tbe  side  of  the  lilailder.  toward  its  bai^p.  mi 
in  its  course  the  obliterated  hypogastric  arlen.*  and  passing  along  the  inner  side 
the  ureter. 
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The  base  (fundus)  of  th«  blmlder  is  directe*!  downwanl  un<l  backward.  It  varies 
in  extent  iiceording  lo  the  s^uiie  of  distension  of  the  orgun,  being  very  broad  when 
full,  but  much  narrower  when  empty.  Jti  the  male  it  re^tn  u[Kjn  the  ftecond  portion 
of  the  rectum,  fron*  which  it  is  sepanited  by  u  reflection  of  the  ixjclo-vesical  fat^cia. 
ft  is  covered  jjof^teriorly,  for  a  slight  extent,  by  the  peritoneum,  which  is  reflected 
from  it  upon  the  rectum,  forming  the  recto-ve*ical  fold.  The  jKHtion  of  the  bladder 
in  relation  with  the  rectum  convspw^nds  to  a  triangular  space  bounded  behind  by  the 
reutn-ve.sieal  fold,  on  either  Hide  by  the  vesicnla  seininalis  and  va.**  deferens,  and 
toticliing  the  pnmtate  gland  in  front.  When  tlie  blailder  i:.-*  \i.'T\  full  the  peritoneal 
fold  is  raised  with  it.  and  the  distance  between  its  reflcnrtion  and  the  anus  is  about 
four  inches;  but  this  distance  is  much  diminished  when  the  bladder  is  empty  and 
contracted].  In  the  fcmah  the  base  of  the  bladder  lies  in  contact  with  the  lower 
part  of  the  cervix  uteri,  is  adlierent  to  the  anterior  wall  of  the  vagina,  and  is  sepa- 
ruied  from  the  upper  part  of  the  anterior  surface  of  the  cervix  uteri  by  a  fold  of  the 
jieritimeum. 

The  neek  {cervix)  of  the  bladder  is  the  constricted  portion  continuous  with  the 
urethra.  In  the  male  its  direction  is  oblique  in  the  erect  posture,  and  It  is  sur- 
rounded by  the  prostate  glnud.  In  the  female  its  direction  is  obliquely  downward 
and  forward. 

LleramentB. — The  bladder  is  retained  in  its  place  by  ligaments  which  are  divided 
into  true  and  false.  The  true  ligaments  are  ^\e  in  number — two  anterior  an*l  two 
lateral,  formed  by  the  recto-vesical  fascia  and  the  urachus.  The  false  ligaments, 
also  five  in  number,  are  fonned  by  folds  of  the  peritoneum. 

The  anterior  li^avients  { puho-prostntic)  extend  from  the  back  of  the  pubes,  one 
on  each  side  of  the  symphysis,  to  the  front  of  the  neck  of  the  bladder,  over  the 
up[>er  surface  of  the  prostate  gland.  These  ligaments  contain  a  few  muscular  fibres 
prolonged  from  the  bladder. 

The  littrnil  UtjumenU^  broader  and  thinner  than  the  j>receding,  are  attached  to 
the  latcnil  parts  of  the  prostate  and  to  the  sides  of  the  base  of  the  bladder. 

The  ura^hum  is  the  fibro-muscular  cord  already  mentioned  extending  between  the 
summit  of  the  bladder  and  the  umbilicus.  It  is  broad  below  at  its  attachment  to  the 
bladtler,  and  becomes  narrower  aii  it  ascen*h3. 

The  fahe  UyamenU  of  the  bladder  are  two  posterior,  two  lateral,  and  one 
superior. 

The  two  posterior  pass  forward,  in  the  male,  from  the  sides  of  the  rectum ;  in 
the  female,  from  the  sides  of  the  uterus  to  the  posterior  and  lateral  aspect  of  the 
bladder:  they  form  the  lateral  boundaries  of  the  recto-vesical  fold  of  the  perito- 
neum, and  contain  the  obliterated  hypogastric  arteries  and  the  ureters,  together  with 
vessels  auil  nervt^^s. 

The  two  lateral  ligaments  are  reflections  of  the  peritoneum  from  the  iliac  fossse 
to  the  sides  of  the  bladder. 

The  ftuperior  ligament  is  the  prominent  fold  of  peritoneum  extending  from  the 
summit  of  the  blaxlder  to  the  umbilicus.  It  covers  the  urachus  and  the  obliterated 
hypogastric  arteries. 

Structtire. — The  bladder  is  composetl  of  four  coate — a  serous,  a  muscular,  a  sub- 
mucous, and  a  mucous  coat. 

The  serous  eoat  is  partial,  and  derived  from  the  peritoneum.  It  invests  the  ]K)8' 
terior  sui-face  from  opposite  the  termination  of  the  two  ureters  to  its  summit,  and  is 
reflected  from  this  p<_>int  and  from  the  sides  on  to  the  abdominal  and  pelvic  walls. 

The  munci/lar  coat  consists  of  three  layers  of  uiistriped  muscular  fibre:  an  exter- 
nal layer,  compose*!  of  fibres  having  for  the  most  part  a  longitudinal  arrangement; 
a  middle  layer,  in  which  the  tibr*^  arc  arrangcii  more  or  Ichs  in  a  circular  manner; 
and  an  internal  layer,  in  which  the  fibres  have  a  general  lonfritudinal  arrangement. 

The  fibres  of  the  external  hmgitudinal  layer  arise  from  the  posterior  .surface  of 
the  body  of  the  pubee  in  both  sexes  (muttetih'  puho-t'em'ttltH),  and  in  the  male  from 
the  adjacent  part  of  the  prostate  gland  and  its  cajisule.  They  pass  in  a  moi*e  or  less 
longitudinal  manner  up  the  anterior  surface  of  the  bladder,  over  its  apex,  and  tLc£c>. 
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dtwcend  along  its  [xisterior  surface  to  its  baw,  wbere  they  become  att^cYiecI  ti>l 
prostate  in  the  male  nnd  to  the  frmit  of  the  var^ina  in  the  fenmle.     At  the  pidt-?*  ftT 
the  blathler  iho  tihres  are  arnm^ed  ob)i(^iifly  imd  inturjiwt  one  another.      This* 
hiLs  been  nunieil  the  ili'tru«or  urim/'  munch'. 

The  middfi'  ffircuffir  lat/ers  are  very  thinly  and  irregidarly  ^cuttere^l  on  the 
of  the  organ,  an*l,  t!ioiigh  to  some  extent  placed  trant^versely  to  the  long  axis  of  th< 
bladder,  are  for  the  most  part  armnged  obliijuely.     Toward  the  lower  part  of  j 
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bladder,  round  the  cervix  and  commenoement  of  the  urethra^  they  are  disponed  is 
a  thick  circrdar  layer»  fonning  the  gp/ttnt'tfr  veswfr^  whicli  is  continuous  with   till 
muscular  fibres  of  the  prostate  gland.     Pettigrew  has  dcflerihed  these  two  layei 
forming  a  serii»s  of  figure-of-8  8j>inil  loops. 

The  internal  lonffitttflinal  ht/er  is  thin  and  it^  fasciculi  have  a  reticular  urmnge- 
ment,  but  with  a  tendency  to  assume  for  the  most  part  a  longitudinal  direction.   ^ 

Two  bands  of  oblii|ue  fibres,  originating  behind  the  orifices  of  the  uretens,  ^U 
verge  to  the  lutck  part  of  the  prostate  gland,  and  are  inserted  by  means  of  a  fibroH 
process  into  the  mi<Mh»  lobe  of  that  organ.  They  are  the  muHi'iftt  t/f  thr  ur^trrn^ 
described  by  Sir  i).  Bell,  who  supposed  that  during  the  contraction  of  the  blarldcr 
they  scrve<l  to  retain  the  oblir|uc  direction  of  the  ureter*,  and  so  prevent  the  reilux 
of  the  urine  into  them. 

The  tfiihrniwouH  coat  ciuisisls  of  a  layer  of  areolar  tissue  connecting  togother 
muscular  and  mucous  eoat«,  and  intimately  united  to  the  latter. 

The  muroufi  coat  is  thin,  smooth,  and  of  a  pale  rose  color.     Tt  is  contini 
through   the  ureters  with  the  lining  membrane  of  the  uriniferous  tubes,  and  be! 
with  that  of  the  urethra.     It  is  connected  loosely  to  the  muscular  coat  bv  a  ]at 
of  areolar  lisi*ue,  excepting  at  tlie  trigone,  wbere  il,s  ailbesion  is  more  cU»se- 
provided  with  a  few  mucous  folliclt»s,  and  numerous  small  racemose  glainU^  lit 
with  columnar  epithelium,  exist  near  the  neck  of  the  organ.     The  epithelium 
ering  it  is  of  the  transitional  variety,  consisting  of  a  superficial  layer  of  polyht* 
flattened  cells,   eiich   with  one,   two,  or  three  nuele i ;  beneath  these  a  stratum 
large  club-shape*i  cells,  with  the  narrow  extremity  directed  downward  and  n 
in  between  smaller  spindh»-shapfMl  cells,  containing  .*in  oval  nucleus  (Figs.  t»40,  G" 

Inttrior  of  the  Bladder. — I'j-Hin  the  inner  surface  of  the  base  of  the  bladt 
immeiliately  behind  the  urethral  orifice,  is  a  triangular,  smooth  surface,  the  apcxj 
which  is  direclwl  forwani ;  this  is  the  tritfoniim  veninv  or  trnjfmt'  vet^iral.  It  i>* 
in  color  than  the  rest  of  the  m»icous  membrane,  and  never  presents  any  nigie, 
in  the  collapsed  condition  of  the  organ,  owing  to  its  intimate  atlhesi<tn  in  the  sul 
cent  tissue.  It  is  botindcd  nt  each  jmsterior  angle  by  the  orifices  of  the  tii 
which  are  placed  nearly  two  inches  from  each  other  and  about  an  inch  an<|  a  half 
behind  the  orifice  of  the  urethra.  The  trigone  corresponds  with  the  interval  at  the 
base  of  the  bladder,  bounded  by  the  prostate  in  front  and  the  vesicals?  anil  rasa 
defcrentia  on  the  sides.     Projecting  from  the  lower  and  anterior  part  of  the  blad- 
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into  the  orifice  nf  the  urethra  is  a  slight  elevation  of  mucous  membrane  called 
the  uvula  re»irff.     It  Is  formo<l  by  n  thickening  of  the  prostate. 

The  arteries  supplying  the  bladder  arc  tlie  superior,  middle,  and  inferior  vesical 
in  the  male,  with  additional  bninclies  from  the  ute- 
rine and  vaginal  in  the  female.  They  are  all  de- 
rived from  tiie  anterior  trunk  of  the  internal  iliac. 
The  obturator  and  sciatic  iirterie^  also  supply  small 
visceml  bnincliL*s  to  the  bliKhler. 

The  /vr/M  form  a  complicated  plexus  round  the 
neck^  sides,  and  base  of  the  bladder,  and  terminate 
in  the  internal  iliac  vein. 

The  lyn\phn(ic8  accompany  the  blood-vessels, 
|iM8ihg  through  the  glands  surrounding  them. 

Tlie  ufrr'fit  arc  derived  from  the  hypogastric 
plexus  of  the  sympathetic  and  the  fourth  sacral 
nerve,  the  former  supplying  the  upper  part  of  the 
organ,  the  latter  its  l>a#e  and  neck.  According 
to  F.  Darwin,  the  sympathetic  fibres  have  ganglia 
conneot*Ml  with  them  which  send  bi'onches  to  the 
vessels  and  muscidar  coat. 

MatjK  Urethha- 

The  Urethra  extends  from  the  neck  of  the 
blailder  to  the  meatus  urinarius.  It  presents  a 
double  curve  in  the  Haccitl  state  of  the  f»enis,  but 
in  the  erect  state  it  forms  only  a  single  curve,  the 
concavity  of  which  is  directed  upward  (Fig.  639, 
p.  9oG).  It8  length  varies  from  eight  to  nine 
inches,  and  it  is  divided  into  three  portions,  the 
pn^static,  membmnoiis,  and  simbgy.  the  structure 
an<l  relations  of  which  are  essentially  diflorent. 

The  prostatio  portion  is  the  widest  and  most 
diiatalth'  jtart  of  the  canal,  it  {tasses  through  the 
prostate  gland  from  it«i  base  to  iU  apex,  lying 
nearer  its  tipper  than  its  lower  surface.  It  is 
about  an  inch  and  a  rjuarter  in  length ;  the  form 
of  the  canal  is  spindle-sha|»ed,  being  wider  in  the 
middle  than  at  cither  extremity,  and  narrowest  in 
front,  where  it  joins  the  membranous  portion,  A 
transvei-se  section  of  the  canal  a.s  it  Wes  in  the 
prostate  is  horseshoe  in  shape,  the  convexity  be- 
ing directed  upwanl  (Fig.  <U4,  p.  i*tii!).  The  canal  ia closed  except  during  the  pas- 
sage of  the  urine,  the  up]>er  and  lower  raucous  surtiices  being  in  contact. 

Uf)on  the  floor  of  the  canal  is  a  narrow  longitudinal  ridge,  the  vrnnnojifonum  or 
caput  (/aUitniifhiift,  forme<l  by  an  elevation  of  the  mucous  membrane  and  its  subja- 
cent tissue.  It  is  eight  or  nine  lines  in  length  and  a  line  and  a  half  in  height,  and 
contains,  according  to  Kohelt,  muscular  and  erectile  tissues.  When  distended  it 
may  serve  to  prevent  the  passage  of  the  semen  backward  into  the  bladder,  (hi  each 
side  of  the  vcnirnoTitanum  is  a  slightly  depressed  fossa,  the  yroHtntir  »mus^  the  floor 
of  which  is  perforated  by  nuuierotis  aftertures.  the  orifices  of  the  prostntii'  ^t/**/*,  the 
ducts  of  the  middle  lobe  opening  behind  the  crest.  At  the  fore  part  of  the  veru- 
mnnt^num,  in  the  middle  line,  is  a  depression,  the  »inn»  pocularis  (vi'ttioula  prostat- 
tea),  and  u[K)n  or  within  it«  margins  are  the  slit-like  openings  of  the  ejaculatory 
ducts.  The  sinus  pocularis  forms  a  cul-de-sac  about  a  quarter  of  an  inch  in  lengtJi 
which  runs  upward  and  backwanl  in  the  substance  of  the  prostate  beneath  the  mid- 
dle lobe ;  its  prominent  upper  wall  partly  forms  the  verumontanum.     Its  walls  are 
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com]KJsed  of  fibrous  tissue,  muscular  fibres,  and  mucous  membraite,  »n<i  nun 

small  glands  open  on  its  inner  surface.    It  has  been  called  h\  AVcbcr,  who  disen 
it,  the  uU'fnn  mancultmi^,  from  its  homology  with  the  fenialo  organ. 

Thp  membranous  portion  of  the  urethra  extends  between  the  aj>ex  of  tLt 
tnte  and  the  bulb  of  the  corpus  spongiosum.  It  is  the  nurrovre^t  part  of  the 
(excepting  the  orifice),  and  measures  three-quarters  of  un  inch  along  itj?  upp« 
half  au  inch  along  its  lower  surface,  iu  conseijuence  of  the  bulb  pn>jecting  bad 
beneath  it  below.  Its  upper  eiineave  surface  is  placed  about  nu  inch  bem^at 
pubic  areli,  fi'oni  which  it  is  separated  by  the  d<irsal  vessels  and  nerves  of  the 
and  some  niui^ciilur  fibres.  Its  lower  convex  surface  is  separate^l  from  the  t 
by  a  triangular  8pace  which  constitutes  the  perineum.  The  membranous  poxt^ 
the  urethra  perfonttes  both  the  anterior  and  posterior  layers  of  the  deep  p^ 
fascia,  and  nn'oiver*  an  investment  from  them.  As  it  pierces  the  posterior  layi 
fibres  around  the  opening  are  ytrolonged  backward  over  the  posterior  fiurt  < 
nieiiibrauous  portion  of  the  urethra;  and  as  it  pierces  the  anterior  layer,  sfl 
prolongation  lakes  place  In  the  opposite  direction,  investing  the  anterior  jjart » 
mcmhninou?*  portion.  It  is  also  stirroimded  by  the  Compressor  urethrse  muMrl 
The  spongy  [or  penile]  portion  is  the  longest  part  of  the  urethra,  an*i  ii 
taiiietl  in  the  corpus  spongiusum.  It  is  about  six  inches  in  lengtli.  am 
from  the  tenninatinn  of  the  membranous  portion  to  the  meatus  urinariui 
mencing  below  the  symphysis  pubis,  it  ascends  for  a  short  distiince  and  ih( 
downward.  It  is  narrow  ami  of  uniform  sixe  in  thp  body  of  the  peni.s,  mess 
about  a  quarter  of  an  inch  in  diameter,  being  dilated  behind  within  the  bulbj 
again  anteriorly,  within  the  glans  penis,  forming  the  fosgn  jiavt'culanti.  A  i 
section  of  this  canal  in  the  body  of  the  penis  ha.s  its  long  diameter  trans veCM 
in  the  glans  that  diameter  is  directed  veriically. 

The  hiilbouA  portion  is  a  uanic  given  in  some  descriptions  of  the  urctl 
posterior  [Mirt  of  the  spongy  jtorlion  contained  within  the  bulb. 

The  itwatu*  urinariiti  is  the  most  conti*act*>d  part  of  the  urethra ;  it  is 
slit  about  three  lines  in  length.  bounde<l  on  cjich  side  by  two  small  labia. 

[The  calibre  of  the  urelhni  has  genenilly  been  })litce(I  much  ton  h»w.    In  tlie 
age  adult,  when  its  walls  are  separated,  it  is  |  of  an  inch  in  ilianieter  (about  1'  \ 

meters  ( No.  liT)  of  the  French  cat 
[Fio.  6-13.  scale).     It  hiis  two  poinU  of  mi 

narrowing  as  to  dilatabilitv— « 
meatus  and  the  triangular  ligan 
and  three  of  decided  dilalalii^t: 
the  fossa  navicularis  and  thc^ri 
and  prostatic  portinris.]  ^| 
The  inner  surface  *)f  the  \\ 
membrane  of  the  urethra.  i»prt' 
on  the  fiix>r  of  the  Mptmgy  jwr 
present*  the  orifices  of  nuroc 
mucous  glands  and  follicles  situated  in  the  siibnujcous  tissue,  and  named  iliei;^^ 
of  LittrS.  They  vary  in  size,  and  their  orifices  are  direetiMl  fi>i'ward,  m)  that 
may  easily  intercept  the  point  <tf  a  catheter  in  its  passage  along  the  canal^ 
cially  the  largest  one  of  these  lacun.t,  which  is  situale<l  on  the  up]>«r  surfad^| 
fossa  navicularis,  about  an  inch  and  a  half  fnun  the  orifice;  it  is  railed  thnl 
marpia.  Into  the  bulbous  portion  are  fimnd  opening  the  ducts  of  Cowpcr's  glai 
Structure. — The  urethra  is  rom|>osiMl  i»f  a  c^ititiTuious  mucous  nirinbranc 
ported  by  a  submucous  tissue  which  conuivis  It  with  tbr  various  structures  iLn 
which  it  piksses.  ^M 

Tlie  MUCOUS  coat  forms  part  of  the  gcnito-urinary  mucous  membrane.     lfl| 
tinuous  with  the  mucous  membrane  of  tJie  bladder,  ureters,  and  kidnry^  exien: 

*  The  Miwlent  iitimi)il  l)c»r  in  miml  llinr  tlioM^'li  llie  urrtlmi  !•*  deMrilH^fl  na  n  IiiIm' 
reality,  but  U  a  mei-e  olefi ;  ntnl  ilint  the  nttinl  is  elusvtl  uiid  the  opjKisite  miicoiu  vnrUf  '■-  m  >•; 
except  during  the  pjusage  of  the  tiriiie  or  veiuen.  ^ 
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with  the  inttgiiment  covering  the  gkns  penis,  and  is  prolonged  into  the  duct«  of  ilie 
ghnidH  which  open  into  the  urethra — viz.  Cowper's  glamls,  the  prostate  gland,  and 
till'  vai^i  deferentia  and  vesicuhv  seminalerf — through  the  cjaculatory  duct**.  In  the 
spongy  and  membranous  porlioiiji  the  mucous  memhrane  i?  arranged  in  h>ngitu«llnal 
folds  when  the  organ  is  contracted.  Small  jtapillie  are  found  ujhui  it  near  the  nri- 
ficc.and  its  epithelial  lining  i«  of  the  columnar  variety,  excepting  near  the  meatus, 
where  it  is  laminated. 

The  Hiihmueouit  tinHtie  consists  of  phiin  muscidar  fibre,  mixeil  with  fibrous  and 
elastic  tissue.  The  muscular  fibres  are  armnged  in  two  layers,  the  inner  layer  being 
HiH|K>3ed  longitudiiuiUy.  and  i!»e  outer  in  a  circular  direction.  Ellis  has  demon>*tniteu 
thiit  the  loii^'itudimd  fibres  are  mniinuous  with  the  intern»l  longitudinal  muscular 
fibres  of  the  bladder.  Tlie  amount  of  muscular  tissue  differs  in  tliflt'rent  j»arth  of 
the  canal.  It  is  greatest  in  f]uantity  in  the  prostatic  portion,  becomes  diminished 
in  amount  in  the  membranous  portion,  and  almost  replace<l  by  fibrous  tissue  in  the 
spongy  ]w:»rtion.  In  the  prostatic  and  membranous  parts  of  the  uretlira  there  is  also 
a  thin  envebtjting  layer  of  erectile  tissue. 

[The  cleft  of  the  urethra  (Fig.  645)  is  horizontal,  except  towanl  the  bladder, 
where  it  is  arched  (Fig.  644).  and  toward  the  meatus,  where  it  becomes  vertical.] 
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PKOSTATE   GLAND. 

THE  Prostate  Gland  [Tiftaiatrjfit,  to  stiiud  before)  is  a  pale,  firm,  glanduUi 
which  sLirromKlsi  tlie  neck  of  tlie  hhnMiT  jiini  com  men  cement  of  the  ai 
It  is  phuvH  in  the  pelvic  cavity  behind  and  beh»w  the  .symphysis  pubis  postei 
iho  deep  perineiti  fiu^ciii..  and  upon  the  rectum,  through  which  it  may  be  disl 
felt,  egpecially  when  enhirged.      In  shape  and  size  it  resembles  &  cheistnut. 


TrafuVerM  Bectlun  of  ibtr  i'mfiUilt;  tiland,  showing  the  urt-lhrv  ay,  «n'hi)i|rnvcr  nic  tmiUieiiceijr  tbf  osji 
niiufniii-<:  Irf'nfiiilt  It  ihu  ttlitus  pifrulnrlK  vi)  mid  e))U-umt/>r)'  duot»  (S). 

Its  bane  is  directed  tiackward  toward  the  neck  of  the  bluddcr. 

The  apt'T  it*  directed  forwurd  to  the  deep  periuciil  fascia,  wliich  it  toucl 

Its  umhr  xurfitrr  is  smooth  iind  re.sis  cm  the  rectum,  lo  which  it  i*  coi 
dent«  areohir  tibrous  tissue. 

Its  npprr  mirfoce  is  flattened,  marked  by  a  sliglit  lon^itiidinnl  fiyrow. 
about  three-tpiurters  of  an  ihcli  lielnw  the  pubic  symphysi*- 

It  measures  about  an  incli  and  u  h«lf  in  its  tnuisversc  diameter  at  tlie  bus 
inch  in  its  anterf>-poHterior  diameter,  and  three-<|uarters  of  an  inch  in  de|tlh. 
weight  is  about  six  drachms.  It  is  lield  in  its  [Mj.«ition  by  the  anterior  li^aji 
of  the  bladder  {imho-pto»tatu');  by  the  posterior  layer  of  the  deep  i>erineal  ft 
which  invests  the  commencement  of  the  membranous  portion  of  the  urethnt 
prostate  gland  :  and  by  the  anteri*»r  portion  of  tlie  Levator  ani  muscle  {/*' 
pro«UUte),  which  passes  di>wn  on  each  side  fnuu  the  symphysis  pubis  and  ut 
ligament  of  the  bhidder  to  the  fti<les  of  the  proi^tate. 

The  prostate  consists  of  two  lateral  lobes  and  a  middle  lob«. 
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The  Uco  lateral  Meg  mrv  4)f  t^ipial  size^  sepiuiited  bekind  by  a  deup  iiolcli,  luid 
niarkcd  l)v  ii  slight  fnrrf>w  upon  tlieir  upj)er  uinl  lower  surfuces*  which  indicate}*  Uie 
bilobeil  iroinlitioii  of  tin*  (trgaii  in  some  auinials. 

The  third  or  trtuhilf  lobe  is  u  small  transversie  bund,  occasiouuUy  u  rounded  or 
trian^rilur  prouiineuce,  placed  between  the  two  lateral  lobes  at  the  under  and  pos- 
terior pan  of  the  organ.  It  lieH  immediately  beneath  the  ueek  of  the  bladder, 
behind  the  corniueneeinent  (»('  the  urethra,  and  above  and  between  the  ejaeiilati^ry 
duett*.  It>»  existeiire  is  not  constant,  but  it  is  occasionally  found  at  an  early  period 
of  life,  Jis  well  JUS  in  adults  and  in  old  age.  In  advanced  life  tlii*  or  some  other 
portion  of  the  prostate  often  beeomes  considembly  enlarged,  iind  jtrnjerts  into  the 
blaiider,  «o  as  to  impede  the  paK^yige  of  the  urine.  According  to  Dr.  Messer's 
researches,  conducted  at  (ireenwich  Hospital.*  it  would  seem  that  such  oh«truction 
exists  in  20  per  cent,  of  all  pmstates  over  sixty  veal's  of  age. 

Tlie  prostate  ^land  is  pti  fonited  by  the  nretlira  and  common  seminal  duct«.  The 
urethra  usually  lie.-^  about  one-thinl  nearer  its  uj»per  than  its  lower  surface  ;  occai^ion- 
ally  the  jirostate  surrounds  only  the  lower  three-fourths  of  this  tube,  and  luore  rarely 
the  urethra  ninri  through  the  lower  insitead  of  the  upper  jmrt  of  the  ^land.  The  ejac- 
uhitory  duct8  \ni»»  forward  obliquely  through  a  conical  canal  situated  in  the  lower  part 
of  ihe  pro-itate  and  oi)en  into  the  prostatic  ]>ortion  of  the  urethra. 

Structure. — The  pn»siaio  is  enchased  in  a  thin  but  firm  fibmus  t^psule  distinct 
from  th;a  derived  from  llie  |»osterior  layer  of  the  deep  perineal  fascia,  and  sepnnitcd 
from  it  by  a  ple.\uft  of  veins.  It;*  substance  is  of  a  pale  re<ldish-gniy  color,  very 
friable,  but  of  great  density.  It  consults  of  glandular  substance  and  musitular 
tissue. 

'I'he  muactihir  tissue,  aoconling  lo  Kolliker,  conHtitute.s  the  proper  stroma  of  the 
prostate,  the  connective  tissue  bein^  very  scanty,  and  simply  forminir  thin  tmbe<!- 
uhe  between  the  luuscular  fibres  in  which  the  vessels  and  nervej*  of  the  gland  ram- 
ifv-  The  muscular  tissue  is  arnui^red  jis  follows:  Imuifliatelv  beneath  the  fibrous 
cjipsule  ia  a  dense  layer  which  forms  an  investing  sheath  for  the  gland;  seconclly, 
ar<^Mind  the  urethra  as  it  lies  in  the  prc»siate  is  another  dense  layer  of  cin-ular  fibres, 
continuous  behind  with  the  internal  layer  of  the  muscular  coat  of  the  bladder,  and 
in  front  blending  with  the  fibres  surrouinling  the  membranous  })orfion  of  the 
urethra.  Between  these  two  layers  strong  bands  of  muscular  lisi«ue,  wliich  liorus- 
sate  freely,  form  mesht\s  in  which  the  glanthilar  structure  of  tlie  organ  is  imbedded. 
In  thjit  part  of  tiie  gland  which  is  situated  anterior  to  the  urethra  the  nmscidar 
tissue  is  es{}ecially  dense,  and  there  is  here  little  or  no  gland-tissue:  while  in  that 
part  which  is  behind  the  urethra  the  muscular  tissue  j»resent»  a  wide-meshed  struc- 
ture, which  is  den.Hest  at  the  upper  part  t.tf  the  gland — that  is,  near  the  bludder — 
becoming  looser  and  more  sponge-like  toward   tlie  apex  of  the  organ. 

The  ifhimluhtr  mfhsttinrt:  is  composed  of  numerous  follicular  pouches*  opening 
into  elongate*!  canals,  which  join  lo  fonn  from  twelve  to  twenty  small  excretory 
ducts.  The  follicles  are  connected  together  bv  areolar  ti^ue,  supported  by  prolon- 
gfttions  from  the  fibrous  ca]>Hule  and  muscular  stroma  and  enclosed  in  a  delicate 
CJipillary  plexus.  The  epithelium  lining  both  the  canals  and  the  tenninal  vesiclee 
iti  of  the  coluni!uir  variety.  The  prostivtic  dncU  open  into  the  floor  of  the  pr(»*ialic 
portion  of  the  urethra. 

Vessels  and  Nekve.s. — The  ftrtfn'fn  supplying  the  prost.M.te  are  derived  from 
the  internal  pudic,  vesical,  and  hemorrhoidal.  Its  veui»  form  a  plexus  around  the 
sides  and  base  of  the  gland ;  they  receive  in  front  the  dorsal  vein  of  the  penis  and 
terminate  in  the  internal  iliac  vein.  The  twrve^  are  flerived  from  the  hyjwgastric 
plexus. 


COWPER'S    GLANDS. 

Cowper's  Qlands  are  two  small  rounded  and  somewhat  lobulated  bodies,  of  a 
yellow  color,  about  the  size  of  |>ea.s.  placed  beneath   the  fore  part  of  the  membran- 

Hi^'VMr.  TroffM.,  vol.  xtiii.  p  152. 
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GU8  portion  of  the  ui-ethrn,  between  the  two  layers  of  the  deep  |icrinc*stl  Ck^'in, 
lie  close  hehiml  the  buHi.  nml  are  enclosed  l»y  the  tniusverse  fihrejn  of  the  Comp 
urethra?  niiiscle.  Eucii  »:lund  eonsistH  of  sevonil  lohuleH,  held  together  by  a  fi 
investment.  Each  lobule  e/onsists  of  a  number  of  acini,  llne<l  by  eieur  cHih 
celln,  openiuf^  into  one  common  duct,  which,  joinlnjr  with  the  ducts  of  other  h. 
outside  the  gland.  fi»rm  a  single  excretiiry  duct.  The  excretory  duct  of  each  i 
nearly  tin  inch  in  length,  passes  obliquely  forward  beneath  the  mucous  meal 
jind  opeUM  by  a  minute  orifice  on  the  floor  of  the  bulbouri  portion  of  the 
Their  existenet?  is  said  to  l>e  constant;  they  gradually  diminish  in 
advances. 

THE    PENIS. 

TJic  Penis  [Figs.  (139.  p.  956,  and  08*2,  p.  1022]  i.-s  the  organ  of  cop 
contiiins  in  it^i  interior  tlie  larger  portion  of  tlie  urethm.    It  consists  of  m  ni^L 
and  extremity,  or  (jftnm  pcutA.  ^M 

The  root  is  broad,  and  firmly  connected  to  the  rami  of  tlie  pubes  by  timH 
tapering  fibrous  proces.sen,  the  rrura,  and  to  the  fi-ont  of  the  (jvuipbysift  pubw 
fibnms  membriini',  the  Htntpt'imon/  fij/ttmefit.  ^M 

The  i'xtfvmitif,  or  tfhtna  proitt.  presents  the  form  of  an  obtuse  cone  flatt4^| 
above  downward.     At  its  summit  is  u  vertical  fissure,  the  orifice  of  the  m 

{uu'atU4!t  urlnnrins) :  at  the  back  (wirf  of  this  ori 
fold  of  mucous  membrane  passes  backward  to  the 
torn  of  a  depressed  ra[»h^..  where  it  is  continuous 
the  prepuce;  this  fold  is  ternuHl  the  frri^HUtt*  /n'/r 
Tlie  bas<»  of  the  glans  forms  »  rounded  projcctiii*; 
der.  the  rttronti  t/fundtm,  and  liebind  the  conum  t6« 
constriction,  the  rrrcir.      I'pon  both  of  thi*c 


i 


Crwe-wfUuii  ".if  I'cni*:  1,  t>ur>til 
Veil):  'i,  tlonuil  iirtvrlex:  M.  <-i>r|ii))s 
ciivrrinjsiim;  4,  niiilcu  nlliuuitiiMt : 
5.  Mktti:  6.  ••orim*  sp.irit;in*nTii  in 


'.Ifl 


small  lenticular  sebaoe<)us  glands  are  fouml.  th 
ftr  Tifnonii  otiortfertp.     They  secrete  a  sehaccn^us  n 
of  very  pwuliar  odor,  wbicli  probably  contains  « 
and  beC(»UK's  ex^ily  decouiprtsed. 

The  Ao'/// of  the  penis  is  the  part   between  the 

and  e.vtrernity.     In  the  llaccid  condition  of  the  or;! 

is  cylindrical,  but  when  erect  has  a  triangular  prisi 

lU  ttinica  aibii^inca.  T,  urwthni   fonu  witli  rounded  angles,  the  broade.*'t  sitio  beinc  ti 

upward  and  cnlled  the  lit/nmoi.  It  is  coveretj  by  t 
runent  reniarkafde  for  its  thinness,  its  dark  color,  its  looe-encss  of  cr»nn< 
the  dt'e[ii'r  parts  of  the  organ,  and  its  containing  no  adipose  tissue.  At 
tl»c  |H'tii.^  ilic  integument  is  continuous  with  tliut  upnti  (be  pubes  an*!  srrotum : 
at  the  neck  of  the  glans  it  leaves  the  surface  and  becomes  fohleii  upon  itself  to 
the  prt'putf,  I 

The  internal  layer  of  the  prepuce  is  attached  behind  to  the  cervix,  and  approi 
in  character  t/>  a  mucous  niemluiint* :  from  the  cervix  it  is  reflecteil  over  tne  i 
penis,  and  at  the  meatus  urinarius  is  oontinuoiis  with  the  mucous  lining  oj 
urcthni. 

Tlie  mucous  membrane  covering  the  glans  penis  contains  no  s^-baceous  gli 
bur  projecting  from  its  free  surface  are  n  number  of  small  highly  sensitive  fnq] 
The  penis  is  composed  of  a  mass  of  erectile  tissue  cnclosoti  in  three  rvlinil 
fibrous  compartnicnts.  Of  tlu's<*.  two,  the  f'orpora  rnvmiosti^  are  placed  !*id 
side  ah)ng  the  upper  jmrt  of  the  organ  ;  the  third,  or  rorpm*  Hptttti/i'ntuw,  ein: 
the  urethra,  and  is  fdaccd   below. 

The  Corpora  cavernosa  form  the  cliicf  j>art  of  thf  body  of  the  |>enifl.  I 
consist  of  two  fibrous  cylindrical  tula's,  placed  side  by  side  and  intiinatelv  coniM 
along  the  median  line  for  their  anterior  three-fiuirths,  whilst  at  their  hucK  |mrt 
separate  frotn  each  other  to  form  two  tapering  proeesses,  named  rrurn.  whirl 
connecteil  to  the  rami  of  the  pubes  and  ischium.     Each  eras  commcDcw  by  u  bi 
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pointed  process  in  front  of  the  tiiberopity  of  the  ischium,  anJ  nwir  its  junction  with 
its  fellow  present*  ii  eliglit  enlnrgement,  named  by  Kobeli  the  bulb  of  (hr  ror/mtt 
enverno9um.  JwM  bev'tnd  this  point  they  become  oonHiricled.  and  retain  an  otfua) 
diameter  to  their  anterior  extremity,  wliore  they  form  i\  single  rounded  end.  which 
is  received  into  u  fossa  in  the  biu*e  of  the  ghinH  ]»oniM.  A  niedinn  p^ovc  on  the 
upper  surface  lodges  tlie  doi-sal  vein  of  the  |»enis,  und  the  groove  on  the  under  sur- 
face receive."*  the  corpus  sjiongiosum.  The  root  of  the  penis  ia  connected  to  the 
symphysiB  pubis  by  the  nuspeuHory  ligament. 

6truotare. — The  corpora  cjivernoHa  are  .sun-ounded  by  a  strong  fibrous  envelope 
consisting  of  two  sets  of  fibres:  the  one,  internal,  being  circular  in  direction,  and 
being  proper  to  each  corpus  cavemosura ;  the  other,  longitudinal  in  direction,  being 
common  to  the  two  corfK>ra  cavernosa  and  investing  them  in  a  common  covering. 
The  internal  circular  fibres  by  their  junction  at  one  part  form  an  incomplete  jmr- 
tiiion  or  septum  between  the  two  bodies.  This  fibrous  investment  is  extremely 
dense,  of  considenible  thickness,  and  consists  of  bundles  of  shining  white  fibres, 
•with  an  admixture  of  well-*leveloped  elastic  fibres,  so  that  it  is  poK<esse<l  of  great 
elasticity. 

The  »eptum  between  the  two  corpora  cavernosa  forms  an  imperi'ect  partition  ;  it 
is  thick  und  complete  i»ehind.  but  in  front  it  is  incomplete,  and  consists  of  a  num- 
ber of  veilifiil  bands  which  are  arniuged  like  the  teeth  of  a  comb,  whence  the  name 
wliit-h  it  biLs  received,  trfttuoi  pectutifomte.  These  bands  extend  between  the  dorsal 
and  the  urethral  surface  of  the  corpora  cavernosa. 

From  the  interruil  surface  of  the  fibr*)us  envelope,  as  well  as  from  the  sides  of 
tlic  septum,  are  given  ofi"  a  number  of  bands  or  eords  which  cross  the  interior  of 
the  corpora  cavenn>sa  in  all  <lireetions,  subdividing  them  into  a  number  of  sepanit^ 
compartment:^  and  giving  the  entire  structure  a  sp*")ngy  apjiearance.  These  bands 
and  conis  ijre  called  trnbccuhi*^  and  consist  of  while  fibrous  tissue,  elastic  fibres,  and 
plain  muscular  fibres.     In  them  are  contained  numerous  arteries  and  nen-es. 

The  component  fibres  of  which  the  trabecule*  are  composed  are  larger  nnd 
stronger  round  tlie  circumference  than  at  the  centre  of  the  corpora  caveinosn:  tliey 
are  also  thicker  behind  than  in  front.  The  interspaces,  on  the  contrary,  are  larger 
at  the  centre  than  at  the  circumference,  their  long  diitnjeter  being  directed  tran.<u 
versclv  ;  they  are  largest  anteriorly.  They  are  occupied  by  venous  bl<K>d,  and  are 
line<I  by  a  layer  of  flattened  cells  similar  to  the  endothelial  lining  of  veins. 

The  whole  of  the  structure  of  the  corpora  cavernosa  contained  within  the  fibrous 
sheath  consists,  therefore,  of  a  s|M>nge-lifce  tissue  of  areolar  spaces  freely  comnmni- 
cating  with  each  otlicr  iiud  filled  with  venous  blood.  The  spaces  may  therefore  be 
regardcfl  as  large  cavernous  veins. 

The  arteries  bringitig  the  bh>od  to  these  spaces  are  the  arteries  of  the  coqjum 
cavernosa  and  branches  from  the  dorsal  artery  of  the  penis,  which  |>erfor»te  the 
6hrous  capsule  ahmg  the  upper  surface,  especially  near  the  fore  part  of  the  organ. 

These  arteries  on  entering  the  cavernous  structure  divide  into  brjinclies,  which 
are  supported  and  enclose<l  by  the  trabccula^  Some  of  these  terminate  in  a  capil- 
lary network,  the  branches  of  which  open  itirectly  into  the  cavernous  spaces;  cithers 
a-^sume  a  tendril-like  a]t[H':irance,  and  form  convoluted  and  siunewluit  ilihitnl  vessels, 
wiiich  were  named  by  Miiller  helirene  tirteries.  They  pr(»jcct  into  the  spaces,  and 
friun  them  are  given  off  small  capillary  branches  to  supply  the  trabecular  structure. 
They  are  bound  down  in  the  s|>aces  by  fine  fibrous  processes,  und  are  more  abundant 
in  lite  back  part  of  the  cor|H)ni  cavernosa. 

The  blood  fr<)ni  the  cjivernous  s|(aces  is  reiuiT)e<l  by  a  series  of  vessels,  some  of 
which  emerge  in  considerable  numhei*s  from  the  base  of  the  glans  penis,  nnd  con- 
verge on  the  dorsum  of  the  organ  to  fonu  the  dorsal  vein  ;  others  pass  out  on  the 
upper  surface  of  the  corpora  ciiveniosa  and  join  the  (h)rsal  vein ;  some  emerge  from 
the  under  surface  of  the  corpora  cavemowi.  and,  receiving  brunches  from  the  cor[»us 
spongiosum,  wind  round  the  sides  of  the  penis  to  terminate  in  the  dorsal  vein  ;  but 
the  greater  number  pass  out  «t  the  root  of  the  jjenis  and  join  the  prostatic  plexus 
and  pmlendal  veins  (Fig.  640^. 
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The  Corpus  spongiosum  eucloecs  ihe  urethra,  and  is  Bituuted  iu  thi 
the  under  surface  of  the  t-orfjoni  ouvuruosa.     It  commences  posteriorly  in  fine 
the  dtt^p  [>prineal  faf<eiii,  between  the  diverging  crura  of  the  corpora  CAvem* 
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From  Ihe  Ivrlplicral  rortlun  of  the  0>r|iU"  <'nv»TniB»iim  Pcfilt-,  uinJtT  a  low  iuiitfnir>lu|[  |K>»tfr  (o< 
LHiigtT):  \,  <r,  {.-jLpiU&r)'  network;  b,  i^avenuni}i  spdiv^:  2,  ronnei'ilmi  of  ilii*  arU*rt«l  iwiifs  In'i  wlf 
«raon»  Hpoces. 
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it  forms  a-  rounde<l  enlargement,  the  bnlh^  and  tenninales  anteriorly   in 
expansion,  the  ffhius  prtiitt,  which  overlaps  the  anterior  r'uinded  extrcmit 
corpora  cjivernosa.     The  central  portion  or  body  of  the  corpus  sporigiosun 
driral  and  tapers  slightly  from  behind  forward. 

The /////A  varies  in  size  in  different  subjects;  it  receives  a  fibrous  ti 
fnHii  the  anterior  layer  of  the  deep  perineal  fascia,  and  is  surrounded  l»y  the 
erator  urluiC  muscle.      The  urethra  enters  the  bulb  nearer  its  upper  than 
surface,  being  surrounthnl  by  a  layer  of  erectile  tissue,  a  thin  prolongation 
18  continued  backward   round  the  merabrnnous  nnd  prostatic  |K>rtions  of 
to  the  neck  of  the  bladder,  lying  between  the  two  layers  of  muscular  tissi 
n(Mlion  of  the  bull)  1h*1"jw  the  urethra  presents  a  partial  division   into 
being  marked  fxtcrnally  by  a  linear  i'a|>h^.  whilst  internally  there  pmjectei] 
for  a  short  distance  a  thin  fibrous  septum  more  distinct  in  early  life. 

Structure. — The  corpus  spougiitsuin  consists  of  a  strong  fibrous  envelo| 
ing  a  trabecular  structure  which  contains  in  its  meshes  erectile  tissue.     The  ti^ 
envelope  is  thinner,  whiter  in  color,  and  more  elastic  than  that  of  the  corpu* 
ernoHutn.      The  tralteciibe  are  delicate,  unifnnu   in  size,  and   the  menhe*   M 
them  .small,  their  long  diameter  for  the  most  |Mirt  corn'sponding  wir' 
penis.      A   thin   layer  of  muscular  fibres,  continuous  behind    wiih    n 
bladder,  forms   part  of  the  outer   coat  of  the  corpus  spotigiosiim.  and   a 
layer  of  muscular  tissue  is  found  immediately  beneath  the  mucous  meml 
the  urethra. 

The  ltfmphiitiv)/t  of  the  penis  cousisl  of  a  superficial  and  il*M»p  t*el;  the  fni 
derived  fnuu  a  dense  network  on  the  skin  of  the  glans  and  pre])uee  and  fn«i] 
muciHis  membrane  of  the  urethra,  and  tenninate  in  the  inguinal  glands;  the  I 
emerge  from  the  corp(U'a  cjivernosji  nnd  corpus  spongiostin),  and.  pastfin^ 
the  [»ubic  arch,  join  the  deep  lym]>batics  of  the  pelvis. 

The  nerves  are  derived  from  the  intemiil  pudic  nerve  and  the  IiyTntgiusti 
On  the  ghins  und  bulb  some  filaments  of  the  cutaneous  nerves  bavi*  Pacini 
connected  with  them,  and.  according  to  Krause,  many  of  rhem  terminate  irMT 
liar  form  of  cud-bulb. 


The  Testes  and  their  Ooverinqs  (Fig.  B47), 


I 


The  testes  are  two  smnll   glandular  organs  which  secrete  the  scrnen ; 
sittnited  in   the  scrotum,   heing  suspended  by  the  spermatic  cord.<*.     At  iw 
period  of  fnetal  life  the  teste**  are  eontainetl  in  the  abdominal  -envitv  hi*hior 
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peritoneum.  Before  birth  they  ilesceiid  to  the  iii>;iiiiiiil  ruiial,  along  which  ihvy 
pass  with  the  itperraatic  cord,  aitU.  emerging  at  the  external  abdominal  ring,  ibey 
desceiiii  into  the  scrotum,  becoming  invented  in  their  c«>urse  by  niimernu»  coverings 


Fm.  <U7. 


Bldxi 

DiirtM 

Rxt  Kperiuadr  fiucia 

Creniaj.tcri''  nuscln  — 

InniiiUtbuUforin  Iiu«.-1h 

I*arifUkl  luiiica  VHginalU 

VlMwnit  luiilcfl  TOKiiMlIf   .. 

Tiuilea  AltjuglneN    ■ 
A  lotMile  nf  the  teaiick  .. 


\  tifptam 

MedloAilnum 
DiKilnl  ru!!»8 
ffpemiatic  vt\xx 
Epididymis 
Vos  dererens 
,\rlory  !«  vas 

Spi-niiftilc  firtcry 

InU-niitl  inuvciiUr  [ 

liiniii>rKr>lIlkorr 


Tranvvcrw  8vcliun  tliruutfb  ibu  Leil  SUlu  of  tbv  iU'nttum  nnU  ilu'  Ia-A  Ti-4)iii>le,  tbif  luu.*  of  the  tnriira  vnffttwllt 
repruacutrO  In  n  distendLHl  onitdiUon^lk-l^piui'). 

dcrivt'*!  from  ihe  serous,  mnsnihir.  jmd  fibrous  lnvei>*  of  the  ahdomiiial  parietee,  as 
well  as  by  the  sen>tum.     The  coverings  of  the  testis  are  the 

Skin     1  o      , 
\\    .         N-rotum. 

InlLiculiimiiitr  or  Kxti'innl  spennatie  fatteia. 

Cremasteric  fatfciu. 

Infiindibulifonn  or  Fai»ciii  ]ir<)pria  (Iiitonial  s|K'nniitir  fascia). 

Tnnicii  vaginalis. 

The  Scrotum  it*  a  cntane«>iis  pouch  wliich  contains  the  testes  and  part  of  the 
spermatic  cords.  It  is  divides!  into  two  latenil  halves  by  a  median  line  or  rajdi^ 
which  is  continued  forward  to  the  under  surface  of  the  penis  and  backward  along 
the  middle  line  of  the  ptrineum  to  the  anus.  Of  these  two  lateral  portions,  the  left 
is  longer  than  the  right,  and  corresponds  with  the  greater  length  of  the  spermatic 
cord  on  the  left  side.  It,-*  e.xiernal  aspect  varies  under  different  circnmstaneeR: 
thus,  under  the  influence  of  wai'mlh  and  in  old  and  debilitated  persons  it  becomes 
elongated  and  flaccid,  but  under  the  influence  of  cold  and  in  the  young  and  robuHt 
it  is  short,  corrugated,  and  clc>sely  ajiplied  to  the  testes. 

The  scrotum  consists  of  two  layers,  the  integument  and  the  daiios. 

The  integTiinent  is  very  thin,  of  a  brownish  color,  and  generally  thrown  into 
folds  or  rugie.  It  is  provided  with  sebaceous  folliele>.  the  stMivlion  of  which  ha« 
a  f»eculiar  ^jdor,  and  is  beset  with  thinly-scattere<l,  crisp  hairs,  the  Tw>t8  of  which 
are  seen  through  the  skin. 

Tlie  dartos  is  a  thin  layer  of  h>ose  reddiflh  tissue  endowed  with  contractihtr ; 
it  forms  the  proper  tunic  of  the  scrotum,  is  continuous  around  the  base  of  tlie 
st^rotum  with  the  superficial  fascia  of  the  groin,  [K^rineun*.  and  inner  side  of  the 
thighs,  and  sends  inward  a  distinct  s^'pturn.  tt'pttim  nn-oti,  wbicli  divides  it  into  tw»i 
cavities  for  the  two  testes,  the  septum  extending  heiwem  the  niphi^  .ind  the  under 
surface  of  the  penis  n^  far  as  its  root. 
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The  dartos  is  ulosel;^  united  to  the  skin  extt^mdUv.  hut  c-ounectetl  with 
jaceut  parts  hy  delicate  areolar  tis^sue,  upon  which  it  glides  with  the  groat<;8t  fikct 
ity.  The  dartos  is  very  vascular,  and  conaists  of  a  loose  areolar  tissue  cont&inic 
unslriped  mu?>oidar  fihre,  hut  no  fat.  Ite  contractility  is  slow  and  excite!  by  col 
and  mochiiniiMil  stinndi.  hut  not  by  eh^^tricitv.  ^H 

The  intercoluzunar  fascia  is  u  thin  membrane  derived  from  the  luarf^u  a^| 
jiillars  of  the  external  abdominal  ring  <laring  the  de;*cent  of  the  t<?stia  in  the  fcBtn 
which  is  prolonged  downward  around  the  surface  of  tlje  con!  and  testis.  It  is  Mpi 
rated  from  the  dartos  by  loose  areolar  tisHuc,  which  allows  of  connidemble  movemei 
of  the  latter  upon  it.  but  is  intimately  connecte<l  with  the  succeeding  layers.      ^m 

The  cremasteric  fascia  cimsists  of  scattered  bundles*  of  muKcuhir  fibres  ^^ 
magfar  inuat'Ie)  connecte<l  together  into  a  continuouM  covering  by  intermediate  are* 
lar  tissue.  The  muscular  fibres  are  derive*!  from  the  lower  border  <»f  the  int^ru 
obliuue  muscle  during  the  descent  of  the  testis  (p.  094).  ^M 

Tbe  &acia  propria  i^  a  thin  membranous  layer  which  loosely  investis  the  ■! 
face  of  the  cord.  It  is  a  continuation  dnwnwanl  of  the  infundibuliform  procees  o 
the  fascia  transversalis,  and  is  also  derivetl  during  the  descent  of  the  testis  i 
the  foetus. 

The  tunica  vagrinalis  is  describe<i  with  the  projwr  covering  of  the  testis, 
more  detailed  acconiii  of  the  other  coverings  of  the  testis  will   be   found   in 
description  of  the  Surgical  Anatomy  of  Inguinal   Hernia.) 

Vessels  and  Nerves. — The  arteru*ft  supplying  the  coverings  of  the  test 
— the  superficial  and  deep  external  pudic  ircmi  the  femoral,  the  superficial  peri 
branch  of  the  internal  pudic.  and  the  cremasteric  branch  from  the  epigastric.  T%< 
vKum  follow  the  course  of  tbe  con'es|K)ndiug  arteries.  The  It^mpbatic^  terminate 
in  the  inguiuiil  glands.  The  verves  are — the  ilio-inguinal  branch  of  the  lumbal 
p!e.vus,  the  two  superficial  perineal  branches  of  the  internal  pudic  nerve,  the  infe 
rior  pudendal  branch  of  the  small  sciatic  uerve,  and  the  genital  branch  of  th( 
genito-crural   nerve.  ^m 

The  Spermatic  Cord  extends  fi*oui  tite  internal  abdominal  ring«  wher«9^| 
structures  of  which  it  is  composed  converge,  to  the  back  part  of  the  tc«ticle.  11 
is  compt»sed  of  arteries,  veins,  lymphatics,  nerves,  and  the  excretory  duct  of  th« 
testicle.  These  structures  are  c*»nnccted  together  by  areolar  tissue,  and  JTiveste*! 
by  the  fiiscise  bnmght  down  by  the  testicle  in  it^  descent.  In  the  abdominal  wall 
the  cord  passes  obliquely  along  the  inguinal  canal,  lying  at  first  beneath  the  Inter- 
nal oblique  and  uiK)n  the  fascia  tninsversalis ;  but  nearer  the  pubes  it  rests 
up>on  Poupart's  ligament,  having  the  aponeumsis  of  the  External  oblique  in  froEil 
of  it  and  tlie  c^mjoint^l  tendon  behind  it.  Ft  then  esca[)es  at  the  external 
ring  and  descends  nearly  vertically  into  the  scrotum.  The  loft  cord  is  ratiier 
longer  tlian  the  right,  consetjucntly  the  left  testis  hangs  somewhat  lower  than 
it«  fellow. 

The  urtt'rieg  of  the  eord  arc — the  spermatic,  from  the  aorta;  the  artery  of  I 
vas  dcfeivns,  from  the  superior  vesirnl :  Jind  the  cremasteric,  from  the  deep  epi 
trie  artery. 

The  spermatic  artery  supplie^t  the  testicle.  On  approaching  the  glaiol  it  _ 
off  some  branches  which  supply  the  epididymis,  and  others  which  perforate 
tunica  alhuginea  behind  and  spread  out  on  ita  inner  surface,  or  pass  through 
fibrous  .septum  in  its  interior  to  be  tlistributed  on  the  membranouB  septa  beli 
the  lobes. 

The  artery  of  tbe  vas  deferens  is  a  long  slender  vessel  which  acconipaniet^ 
vas  deferens,  ramifying  upon  tbe  coal>i  <d'  tlmt  duct  and  anastomosing  with 
spermatic  anery  near  the  testis. 

The  cremaiiteric  branch  from  tlie  epigastric  supplies  the  Cremaster  nrascl^i 
other  coverings  of  the  cord. 

Tbe  $ptrfH(ttii*  t'eittM  leave  the  back   [lari  tif  the  testis,  and,  rweiving   bmn 
from  the  epiditlymis,  unite  to  form  a  plexus  {pampiniform  plfxuit)  w-hich 
the  chief  mass  of  the  oord.    They  pass  up  in  front  of  the  vas  ih-ferens,  and  unit 
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form  a  i4in)i;1c  trunk,  which  terminates  on  the  nght  nirle  in  th<*  inferior  veuu  covti^  on 
the  left  ttide  in  the  left  renal  vein. 

The  IffmphUif'n  iire  of  large  sixe,  accompany  the  I)Io<m1- vessels,  and  terminnte  in 
the  liimhar  glands. 

The  nen^eu  are  the  spermatic  plexus  from  the  sj-mpathetic.  Thi^  plexMH  is 
derived  fnmi  the  renal  and  aortic  plexuses,  joined  by  filamentH  from  the  hypo- 
gastric plexus  which  acconifHiDy  the  artery  of  the  vas  deferens. 


V\u.  iHK 


Ariery 


Testes, 

The  Testes  are  PUHpended  in  the  scrotum  by  tlie  B|>enuatic  cords.  Each  gland 
in  of  an  oval  form,  compressed  laterally  and  having  an  oblique  position  in  the  scro- 
tum ;  the  upper  extremity  being  directed  forward 
and  a  little  outward ;  the  lower,  backward  and  a 
little  inwani ;  the  anterior  convex  border  looks  for- 
ward and  downward;  the  pot*terior  or  straight  bor* 
der,  to  which  the  cord  is  attached,  backward  and 
upward. 

The  anterior  an<l  laienil  surfaces,  as  well  as  both 
extremities  of  the  organ,  are  convex,  free,  smooth, 
and  invested  by  the  tunica  vaginalis.  The  fiosterior 
border,  to  which  the  coni  is  attached,  receives  only 
a  partiiil  investment  from  that  membrane.  Lying 
upon  the  outer  edge  of  this  border  is  a  long,  narrow, 
flattened  body,  nametl,  fn>iu  its  rclatiiui  to  the  testis, 
the  i>pidi4lyniis  {oedu/i(K^  testis).  It  consists  of  a 
central  [wrtioii.  or  /Wy  ;  an  up|>er  enlarged  extrem- 
ity, tljc /;/*>/'««  niajor^  or  head  ;  and  a  lower  pointed 
extiX'mity,  the  tail,  or  globus  minor.  The  globus 
major  is  intimately  connecte<l  with  tlie  upper  end 
of  the  testicle  l»y  means  of  its  eflerent  ducts :  and 
the  gb)bus  minor  is  connected  with  its  lower  end  by 
cellular  tissue  and  a  reflection  of  the  tunica  vaginalis. 
The  outer  surface  and  upper  and  lower  ends  of  the 
epididymis  are  free  and  covered  by  serous  mcm- 
bnine :  the  body  is  also  completely  invested  by  it.  exceyiting  iilong  its  inner  border, 
where  it  is  connected  to  the  back  of  the  testis  by  a  fold  of  the  serous  membrane. 
Attacheil  to  the  upper  end  of  the  testis  or  to  the  epididymis  are  one  or  more  small 
petlunculate<l  bodies.  One  of  them  is  pretty  constantly  found  between  the  globus 
major  of  the  epididymis  and  the  testicle,  and  is  believed  to  be  the  remains  of  the 
up|)er  extremity  of  the  Miillerian  duct  (p.  13.0).  They  are  termed  the  hydatids  of 
Morgagni.  When  the  testicle  is  removed  from  tlic  body  the  position  of  the  vas 
deferens  on  the  )K>sterior  and  inner  side  of  the  epididymis  marks  the  side  to  which 
the  gland  Iuls  belonged. 

Size  and  Weight. — The  average  dimensions  of  this  gland  are  from  on*-  and  a 
half  to  two  incbe);^  in  length,  one  inch  in  breadth,  and  an  inch  and  a  quarter  in  the 
antero-posterior  diameter;  and  the  weight  varies  from  six  to  eight  drachms,  the  left 
testicle  being  a  little  the  larger. 

The  testis  is  invested  by  throe  tunics — the  tunica  vaginalis,  tunica  albuginea, 
and  tunica  vu.-jcuIos!!. 

The  Tunica  Vaffiaalis  is  the  serous  covering  of  the  testis.  Il  is  a  pouch  of 
serous  membrane  derive<l  from  the  ]>eritoneum  during  the  descent  of  the  testis  in 
the  foetus  frf)m  the  abdomen  into  the  scrotum.  After  its  descent  that  portion  of 
the  ]K)uch  which  exlen«ls  from  the  internal  ring  to  near  the  upper  part  of  the  gland 
becomes  oblitenUed,  the  lower  portion  remaining  its  a  shut  sac  which  invests  the 
outer  surface  of  the  testis,  and  is  reflected  on  to  the  internal  surface  of  the  scrotum ; 
hence  it  may  be  described  as  consisting  of  a  visceral  and  {>arietal  portion. 


The  T«s«f»  in  f^M.lbv  tutiira  VH^ituUia 
baring  bocn  lafd  opcD. 
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The  viHret'tii  portioh  (tunirtt  vayhuiJU  prupriit)  covera  the  outer 
testis  as  well  as  the  epididymiH,  connecting  the  hitter  to  the  testis  hy  raear^ 
distinct  fold.     From  the  poj^terior  horder  of  the  gland  it  is  n»flet!te<i  on  lo 
nal  surfiice  of  the  tRirotuui.  _ 

The  piin'etni  portion  of  the  serous  nienibnine  (tanim  viujinaUn  tt^fi^'xa)  is 
extensive  than  the  visceral  |K>rrion,  extending  upward  for  fiouie  distaneo  in  fro 
on  the  inner  side  of  the  cord  and  reaehing  below  the  testis.  Tho  inner  aui^ 
the  tiiiiieu  vaginalis  is  free,  Etinooth.  and  covered  hy  a  simple  opitholial  layer  ^ 
tcned  cells.  The  interval  hetween  the  visceral  and  parietnl  layers  of  thi*  men 
con.**titutes  the  cavity  of  the  tuuica  vaginalis. 

The  ohliteratod  portion  of  the  pouch  may  generally  be  seen  jw  u  fibnH 
thread  lying  in  the  lofwe  areolar  tissue  around  tlie  spenuatic  cord  ;  Jifnuietiii] 
may  he  traced  as  a  distinct  band  from  the  upper  end  of  the  inguinal  cnnn] 
is  connected  with  the  peritoneum,  down  to  the  tunica  vaginalis;  9oiueliiui 
ally  becomes  lost  on  the  spermatic  cord.  Ocen.sionally  no  trace  of  ii  ean  b< 
In  some  cuses  it  happens  that  the  pouch  of  peritiuieum  does  not  become  ohlil^ 
hut  the  sae  of  the  )>eritoneum  communicates  with  the  tunica  vaginaJis.  Thi 
give  rise  to  one  of  the  varieties  of  ingiiiniil  hernia  (j>.  998).  Or  in  other  cai 
pouch  may  contract,  hut  not  become  entirely  obliterated:  it  tLen  fonnft  a  i 
canal  leading  from  the  peritoneum  to  the  tunica  vaginali.s.* 

Tho  Ttinica  Albugrinea  is  the  fibrouK  covering  of  the  teAtiA.  It  is  » 
fihrousi  uieuilirane.  of  a  bluish-white  color,  comp<j8ed  of  bundles  of  white  \ 
tissn**,  which  interlace  in  every  direction.  It*  outer  surface  is  covereti  by  the 
vaginalis,  except  along  it.s  posterior  border,  at  the  punts  of  atlaehment  of  t] 
didymis;  hence  the  tunica  albnginea  is  usually  eo«sidere<l  aj*  a  tibro-serona; 
branc,  like  the  pericardium.  This  niemhnme  surrounds  the  ghiudular  ^trucK 
the  testicle,  and  at  its  posterior  boitler  is  reflected  into  the  interior  of  the 
fonning  ati  incomplete  verti<*al  septum  called  the  mediaatmHtn  truttU  (« 
Wflhtnofiitmint]. 

The  tiU'ilinHtinum  tftrtin  exten<ts  from  the  upjier  nearly  to  the  lower  hor 
the  gland,  and  is  wider  altove  than  below.  Fnuu  tlic  front  and  sidet*  oftbisa 
numerous  slender  fibrouw  cords  and  imperfect  septa  [truhrcithv)  are  given 
radiate  toward  the  8nrfa<*e  of  the  organ  and  are  attm^hed  to  the  inner  surf 
tunica  albuginca.  They  therefore  liivide  the  inienor  of  the  organ  ini*i 
of  incomplete  spaces,  wliich  are  somewhat  cone-shaped,  being  broad  at  their 
at  the  .surface  of  the  gland  and  becutuiiig  narrower  a*>  they  converge  to  the  u 
tinuni.  The  mediiKstinuni  su|>[Mjrt.s  t}»e  vessels  and  ductw  of  the  testis  in  thei 
siige  to  and  fnmi  the  substance  of  the  gbind. 

The  Tunica  Vaaoulosa  [pia  mater  t*'»ti»)  is  the  xTusculur  layer  of  the  tostit 
listing  of  a  plexus  of  blood-vessels  held  together  hy  a  deliwite  areolar  tiasu* 
covers  the  inner  surface  of  the  tunira  alhuginea  htmI  the  different  svptn  in  tin 
rior  of  the  gland,  and  !heref(u*e  fiu-ins  an  intt-rual  invfstracnt  to  all  the  n|Mii 
wbirh    the  glnud    is  coiuposed. 

Structure. — The  glandular  stnictin-i'  of  the  tejiLis  ennsista  of  numerous  U 
{lobuli  testis).  Their  number  in  a  single  testis  is  estimated  by  BerresH  at  t!5J 
by  Krause  at  4O0.  They  differ  in  size  acconling  to  their  position,  thojw  i 
middle  of  the  gland  being  larger  and  longer.  The  lobules  arc  conical  in  (th»p 
base  being  tlirectecl  toward  the  circurafcrenee  of  the  organ,  the  apex  towar 
mediastinum.  Each  lobule  is  eontaine<l  in  one  of  the  intervals  bclw<vn  the  fi 
cords  and  vascular  processes  Avhirh  extend  bt^tween  the  medi.astinum  te-^tif*  rt^ 
tunica  alhuginea,  and  consists  of  from  one  to  three  or  more  minute  convoluied  i 
the  tuhidi  »eminiferi.  The  tubes  may  be  separately  unravelled  by  enn^ful  difw 
under  water,  and  may  be  sei?n  lo  commence  either  by  free  cjBc»al  ends  or  by  al 

'  It  18  reoiirded  tlml  in  llie  }:K)st-tn(irletii  exuniirmlion  of  Sir  Anlley  fVmjter  tbim  nn' 
fofinti  r>n  bolli  sides  of  ilu*  body.     8ir  Astlpy  ('(K>per  «liites  that  when  n  sliidrnt   1 
inguinal  hernia;  probahly  this  was  of  the  mncLMiiinl  viinety,  Arid  the  onnnl  Imind  nun  u<^> 
the  reni!iin<)of  the  one  down  which  the  htTniii  tmvelled  f/>mrr/,vnl,  ii.,  IN!M.  p.  IITit. 
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uiotic  loops.  The  lot4iI  nunihor  of  tubos  it*  ronRidenni  by  Mnuro  to  be  iilumi  300, 
and  the  length  of  each  aboat  10  feet ;  by  Lauth  their  number  is  e«tiiimte<l  at  840, 
and  their  avora^ie  length  '2\  feet.  Their  diameter  varies  from  Tri^j-lh  to  y^^ih  of  an 
inrh.  The  tubuli  are  pale  in  color  in  early  life,  but  in  old  age  they  neijuire  u  deep 
yellow  tini:e  fntm  containing  much  fatty  matter.  They  consist  of  a  membrana  pro- 
pria, inside  which  are  several  layers  of  epithelia!  eclls.  the  seminal  criU.  The  mem- 
bntun  propria  is  a  hyaline  stnieture,  consisting  of  several  tueonbranoust  layers  con- 
taining oval  flattene<l  nuclei  at  regular  intervals  su|K'niu|:»osed  on  one  another.  The 
iieuiinal  cells  nr  lining  epithelium  differs  in  different  tubules.  In. some  tubes  thet 
imiy  be  seen  to  consist  of  an  outer  layer  next  the  membrana  jtropria.  and  two  or 
more  layers  of  inner  cells.  The  former  cells  are  more  or  less  polyhedral  in  shape, 
uniform  in  Kize,  and  contain  an  oval  or  spherical  inicluus:  the  latter  cells,  those 
comprising  the  inner  layere,  are  spherical  and  mt>re  loosely  connectetl  together.  The 
nucleus  of  roost  or  all  of  them  is  in  the  process  of  indirect  division  {kiV^okuiem's^ 
p.  42),  and  in  consequence  of  thi.-^  numerotia  small  spherical  daughter-cells  arc  to 
be  seen,  lying  nearest  to  the  bniien  ttu<l  closely  c<-tnnected  together.  These  small 
daughter-cells  are  named  Hpvnnotobltnitfi,  and  by  a  series  of  changes  become  con- 
verted into  spennatozoa.  In  other  tubes  the  gradual  tnin^ition  of  the  spermato- 
blaj4ts  into  spennatozoa  may  be  traced.  In  eouie  tubes  or  parts  of  tubes  the  daughter- 
cells  may  be  seen  to  have  assnme<i  n  pear  shape,  with  the  pointed  end,  in  which  the 
nucleus  is  to  be  found,  directed  toward  the  inner  seminal  cells,  while  the  broad  fwirt 
is  directed  into  the  lumen  of  the  tube.  In  other  jmrts  of  a  tube  tiie  broud  end  may 
be  seen  to  have  become  elongated  into  a  rod-shaped  body,  which  C4>nsiitules  the 
middle  piece  of  the  s|H»rmatozoa,  while  the  nucleus  forms  the  head.  Again,  in  other 
parts  of  the  tubes  these  young  spermatozoa  may  be  seen  collected  together  into  fan- 
shapc^l  grou|M*,  and  from  their  distal  end — that  is  to  say,  the  end  projecting  into  the 
lumen  of  the  tube — a  thin  long  filament,  called  the  tail,  is  growing  out.  In  the 
young  subject  the  seminal  cells  jfresent  somewhat  the  a])|K^rance  of  an  epithelial 
lining,  and  do  not  ahofpst  fill  the  tube,  as  in   the  adult  tt^ris. 

The  tubules  are  enclosed  in  a  delicate  plexus  of  (,'apillary  vessels^  and  are  held 
together  by  an  intcrtubular  connective  tissue  which  i>rertents  large  interstitial  splices 
lined  by  endothelium,  which  are  believe*!  to  be  the  rootlets  of  the  lymphatic  vessels 
of  the  testis. 

In  the  apices  of  the  Iribules  the  tubuli  become  le.Hs  convoluted,  assume  a  nearly 
stniight  course,  and  unite  together  to  form  from  twenty  to  thirty  large  duct8,  of 
about  j^th  of  an  inch  in  diameter,  and  these,  from  their  straight  cour&e,  are  called 
vana  rtchi. 

The  tutiia  recta  enter  the  fibrous  tissue  t»f  the  mediastinum,  and  pass  upward  and 
'  backward,  fonning,  in  their  accent,  a  close  network  of  anastomosing  tubes  which  are 
merely  channels  in  the  librous  stroma,  having  no  pro|»er  wails;  this  constitutes  the 
Tt'tf  tvHtiis.  At  the  upper  end  of  the  mediastinum  the  vessels  of  tlie  rete  testis  ter- 
minate in  from  twelve  to  fifteen  or  twenty  ducts,  the  'VMff  efferenth :  they  fterforate 
the  tunica  albuginea  and  carry  the  seminal  fluid  from  the  testis  to  the  epi<lidymi8. 
Their  course  is  at  first  straight;  they  tlien  become  enlarged  and  exceedingly  convo- 
luted, and  firnn  a  series  of  conical  niaxses,  the  tmni  va»tmln»i^  which  together  consti- 
tute the  globus  major  of  the  ej)ididyniis.  Each  cone  consists  of  a  single  convoluted 
duct  from  six  to  eight  inches  in  length,  the  diameter  of  which  grndually  decreases 
from  the  testis  to  the  epididymis.  Oppwite  ihe  bases  of  the  cones  the  efferent  ves- 
sels open  at  narrow  intervals  into  a  single  duct,  which  constitutes  by  its  complex 
convolutions  the  body  and  ghdjus  minor  nf  the  epiilidymis.  When  the  convolutions 
of  this  tube  are  unravelltKl  it  measures  upward  of  twenty  feet  in  length,  and  increases 
in  breadth  and  thickness  a.s  it  approaches  the  vas  deferens.  The  convoluticms  are 
held  together  by  fine  are<»lar  tissue  and  by  bands  of  fibrous  tissue.  A  long  narrow 
rube,  the  van  nntTranii  of  flallcr,  is  occasionally  found  connected  with  tlie  lower  part 
of  the  canal  of  the  epididymis  or  with  the  couiuicncement  of  tlie  vas  deferens.  It 
extends  up  into  the  cord  for  about  two  or  three  inche**.  where  it  tenninates  by  a  blind 
extremity,  which  ia  occasionally  bifurcated.     Its  length  varies  fVom  an  inch  antV  ^ 
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half  to  IbiirUHMi   iiirlies,  ilimI  simietiinus  it  becomes  dilated  toward   itB  -extrerait 
more  oouuuonly  it  retains  the  same  diameter  throughout.     Its  gtructure  is  simil 

to  that  of  tlie  vas  deferens.     Occaaioually  it  xt^ 
uncoiinecteii  with  the  epididymis. 

The  vai*a  recta  are  of  smaller  diameter  thai 
seminal  tiihes,  luid  have  very  ihin  f»iriete-s.  Th- 
u-s  well  as  the  chamieln  of  the  rete  testis  are  lined  I 
II  single  layer  of  llattened  epithelium.  The  va 
effereuiia  and  the  tiihe  of  the  ejkididyniis  have  waj 
of  cHjnsiderahle  thickness,  on  aecouut  of  thc^  prenyl 
in  them  of  muscular  tissue,  which  is  priuciptti 
aiTan^red  in  a  circular  nitinner.  These  tubes  a 
lined   bv  columnar  ciliated  epithelium. 

The'Vaa  Deferens  [Figs.  ti31»,  p.  l»r>6.  t>49,  ai 
*>82.  p.  IDii-],  the  excretory  duct  of  the  testis.  \&  tl 
continuation  of  the  epididymis.  Cotnmeticing  at  d 
lower  part  of  the  globus  minor,  it  uscendfi  along  tl 
posterior  and  inner  side  of  the  testis  and  epididymi 
and  along  the  biU'k  part  of  the  sperniiitii' cord,  throu^ 
tlie  spermatic  canal,  to  the  internal  ab<lominal  rinj 
Fnuu  the  ring  it  ilescends  into  the  jielvis,  crossing  ll 
external  iliac  vessels,  and  curves  round  the  outer  sic 
iif  the  deep  epigjistric  artery :  at  the  side  of  the  bLu 
licr  it  arches  hackwanl  and  downward  to  its  baa 
crossing  over  the  ubliteniied  hy|K»ga8tric  artery  an 
to  the  inner  side  of  the  ureter.  At  the  Luse  of  tb 
hladder  it  lies  between  that  viscus  and  the  rectum,  nil 
ning  ahmg  the  inner  border  (if  the  vesicula  seminalis.  In  this  situation  it  becouM 
enlarged  and  .'^acculnti'iL  and  then,  i)oconiing  narrower!  at  the  base  of  the  prostata 
unites  with  the  duct  of  the  vesicula  seminalis  to  form  the  ejaculat<jry  duct.  Th 
\iis  deferens  presents  a  hard  and  cord-like  sensation  to  the  fingers:  it  is  abuut  tw 
fiH.*t  in  length,  of  cylindrical  form,  and  about  a  line  and  a  (quarter  in  diameter.  Il 
walls  are  densL-,  nit-asriring  one-third  of  a  line,  and  its  canal  is  extremely  stual 
measuring  about  half  a  line. 

Structure. — The  vaa  deferens  consists  of  three  coal« :  1,  an  extemal  or  ccllub 


Vertical  Si>ctio»  of  tilt;  TcHtlt^Jo.  tu  Ah 
UiL'  Arranffcmont  of  Uie  nuirte. 


coat :  2,  a  muscular  coat,  which 


in 


tb 


e  greater  part  of  the  tube  consi^tx  of^ 
an   outer,  longitudinal   in   direction,  ai 


layers  of  unstriped  muscular  fibre — an  outer,  longitudinal  in  direction,  an^| 
inner,  circular:  but  in  addition  to  these  at  the  commencement  of  the  va*  deferen 
there  is  a  third  layer,  consisting  of  longitudinal  fibres  placed  internal  to  the  circula 
stratum,  between  it  and  the  mucous  uiruibrane;  •},  an  internal  or  niucous  coal 
which  is  pale  and  jirranged  in  longitudinal  folds;  it^  epithelial  covering  i«  oi 
columnar  variety. 

VESICULA    SEMINALES. 

The  Seminal  Vesiolea  are  two  lobulate<l  membmnoiis  pouches  placcnl 
the  base  of  the  bladder  an<l  the  rectum,  serving  as  reservoirs  for  the  semm, 
secreliiig  a  lluid  to  be  added  to  the  secretion  of  the  testicles.  Each  sac  is  somcvba 
pyramidal  in  form,  the  bn>ad  end  being  <iire{*teil  backward  and  the  narrow  end  bt 
ward  toward  the  prostate.  They  measure  about  two  and  a  half  inches*  in  Ici 
about  five  lines  in  brea*lth,  iind  twn  or  tlij-w*  line-s  in  thickness.  They  vary. 
ever,  in  size,  not  only  in  iliffertMit  individuals,  but  iilso  in  the  same  individi 
the  two  sidcfi.  Their  upper  nutface  is  in  contact  with  the  base  of  the  bl 
extending  from  near  the  termination  of  the  ureters  to  the  base  of  tiic 
gland.  Their  itmirr  surfarr  rests  upon  the  rectum.  fn_»m  which  they  are 
by  the  rectc^-vesical  fascia.  Their  i*>*stfri*fr  fj-frfwitU'tf  diverge  from  eJich  oi 
Their  inif*-rior  frtreHtifieu  are  pointed,  and  converge  toward  the  ha^o  of  the 
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tate  gland,  where  each  joins  with  the  ODrii^poniiinj;  vaw  ileferens  to  form  die  ejau- 
ulatoi-y  duct.  Alon^  the  inner  margin  »>f  each  vesicula  runs  the  enlurj^ed  and  con- 
voluted vail  deferens.  The  inner  bonier  of  the  vesicuhe  und  the  correi*ix>nding  v«» 
deferens  form  the  hitemi  houndary  of  a  triangular  space  limit*?*)  behind  by  the  recto- 
vesi(Td  peritoneal  fold  ;  the  portion  of  the  bladder  iuelmled  in  this  Hjmce  rcst-«  on 
the  reetum  and  corresponds  vith  the  trigonum  veMeie  in  its  int«'rior.  [If  the  finger 
in  the  reetum  reach  beyond  the  prostate,  the  vesieulae  ^eniinalen  und  the  trigonum 
may  be  defined  by  touch.] 

EiM'h  vesicula  consists  of  a  singU'  tuhe  coiled  u|nin  itsrif  and  giving  ofl'  si-vcnil 
irregular  cieoil  diverticula,  the  separate  coils.  n»  well  iis  the  diverticula,  being  con- 
nected together  by  fibrous  tissue.  When 
uncoiled  this  tube  is  about  (he  diameter  of 
a  quill,  and  varies  in  length  fi'oni  four  to 
six  inches;  it  terminates  posteriorly  in  a  cul- 
de-sjie ;  its  anterior  extremity  becomes  eon- 
stricteil  into  a  narrow  straiglit  duct,  which 
joins  on  its  inner  side  with  the  corresp(md- 
ing  VBS  deferens  and  forms  the  ejaculalory 
duct. 

The  Eyaculatory  DuctB,  two  in  number, 
one  on  each  side.  ai*e  formed  by  the  jimctinn 
of  the  duct  of  the  vcsicula  seminalis  with  the 
vas  deferens.  Each  duct  is  about  three-quar- 
ters of  an  incli  in  length  ;  it  coinmenet*s  at 
the  base  of  the  prostate,  and  runs  forward 
and  upward  in  a  (^nnal  in  xU  substance  and 
along  the  side  of  the  sinus  pocularia  to  ter- 
miimte  bv  a  separate  slit-like  orifice  close  to 
or  Just  within  the  margins  of  tlie  sinus.  The 
duets  diminish  in  size  and  converge  toward 
their  tcrnunjition. 

Struct\are. — The  vesicula?  Bominales  are 
eoni|msed  of  three  coats:  an  ej'trrnaf  or 
fibro-t'fUulaf\  deriveil  from  the  recto-vesical 

fascia :  a  vtiddh  or  muscuhtr  coat  which  is  thinner  than  in  the  vas  deferens;  the 
muscular  fibres  are  arranged  in  three  layers,  consisting  of  an  inner  and  outer  longi- 
tudinal stratum  and  an  intermediate  layer  of  circular  fibres;  and  an  interimf  or 
tmirouH  coot^  which  is  pale,  of  a  whitish-brown  color,  ami  pre*ients  a  delicate  reticidar 
structure,  like  that  seen  in  the  gall-bladder,  but  the  meshes  are  finer.  Tlie  epidie 
Hum  is  columnar. 

The  coata  of  the  ejaculatory  ducts  are  extremely  thiu ;  an  outer  fibix)U3  layer, 
which  is  almost  entirely  lost  after  their  entrance  into  the  prostate;  a  layer  of  mus- 
cular fibres,  <'onsisting  of  an  outer  thin  circular  und  !in  inner  longitudinal  layer:  and 
the  mucous  mend>rane,  forming  the  only  constituents  of  the  tubes. 

Vessel.^  and  Nerves. — The  orfrrirM  sujiplying  the  vesiculie  seniinales  are  de- 
rived from  the  inferior  vesical  und  middle  hetnitrrhnitlal.  The  rt'titg  and  lymphnticB 
accompanv  the  arteries.     The  ttrnu'g  are  derived  fnmi  tfie  pelvic  plexus. 

The  Semen  is  a  thick,  whitish  fluid  having  a  peculiar  odor.  It  consist**  of  a 
fluid,  the  h'ifvor  seminis^  and  solid  particles,  the  grrtn'ruif  ifrannles  and  epenrtittoioo. 

The  h'ffuor  »emhit9  is  transpaivnt,  colorless,  and  of  an  albuminous  com]K>sition, 
containing  particles  of  squanums  and  columnar  epithelium,  with  oil-globides  and 
granular  matter  flouting  in   it,   besides  the  above-mentioned  solitl  elements. 

The  tfi-niuinl  t/muuh'M  are  round,  finely-granular  corpuscles,  measuring  4  ^q  q th  of 
an  inch  in  diameter. 

The  ftprrwatozoa^  or  spermatic  filaments,  are  the  osscntial  agents  in  producing 
fecundation.  They  consist  of  a  flattened  oval  hf*/ftt  (the  nucleus  of  the  original  sper- 
matoblast), of  a  rod-sbaiKMl  middle  piece^  and  [of]  a  long  slender  caudal  filament  or 
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undulatory  motion  of  thn  tnil. 


DESCENT    OF    THE    TESTES. 

The  testes  at  uu  early  perioi]  of  ftetul  life  are  plai'e<I  at  tlie  buck  part 
Hbdomiuul  cavity,  bebiiKi  the  peritonoum,  in  front  and  a  Utile  l»elow  the  ki 
The  anterior  snrfaiv  imd  sido  are  invewtt'd  by  peritoneiiin  :  fbe  bbHtd-veftse 
eflVrunt  ductff  an*  foutieiitMl  with  tlieir  f)o:*terior  siiHaL't*:  and  attaebinl  to  \hv 
end  is  a  jieciiliar  stniotnre,  tlu*  ijaintrnaruhiiu  (t'tft/H,  wliich  is  said  to  asT^itit 
(Unseen  t. 

The  Qnbernaculum  Testis  [waH  drst  iloHcribed  and  naint^d  by  Job 
It  apjiears  at  the  third  month  of  intra-iiterine  life,  and]  Htlaiiis  its  full  de 
betwpim  the  fifth  and  sixth  uionthM :  it  is  a  conical-slmjfed  eord  attuohe^l 
the  hjwer  end  of  the*  epididymis  and  bulnw  to  the  bottom  of  the  ftcr(»tmu. 


>  tot' 

i 


ife 


li.  Lookwnod'  states  that  at  the  sixth  to  tlie  oij^lith  iiiontit  of  intra-uterine  life 
of  the  lower  fibrci*  extend  into  Scarpa's  triangle,  the  jH*rineum,  etc.,  and  nia 
explain  tlie  occassional  presence  of  the  testicle  in  these  regions.]  It  is  placed  \ 
the  peritoneum,  lying  upon  the  front  of  the  Psoas  muscle  and  complelelv  fillii 
iii{(Uina1  canal.     It  consists  of  a  eoft,  transparent  areolar  tissue  within,  which 

[Fto.  ($51!. 
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ninKnitiift  to  niu»tral«  tliv  Uesouut  uf  tb«  TuAlla  And  Itw  KoriiiatlMii  uf  the  Tiitihu  Viif  ku 
(dmwri  by  J.  T.  Ony)— fHeftlbj.J 

ajipears  ]i!irtlrtlly  hoHow.  surrounded  by  a  layer  of  Piripeil   intisctdar  Hbrrs,  i 

ascentls  upon  this  body  to  be  attached  to  the  testis.      According  to  Mr.  Curling 

gubcrnacninm  as  well  as  these  muscular  fibres  divides  below  into  three  pn>C€sw9 

P  This  inip<^r1«nt  paper  is  publi«hed  in  outline  in  the  Brii.  }ffd.  Journ^  March  5.  12,  •ml  Ift, 
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exteriiiil  and  tinmdeRt  process  is  connected  witli  Pou|)art*s  ligament  in  the  inguinal 
eannl ;  the  middle  procest*  descendi*  alonj:  the  inguinal  canal  to  the  bottom  of  the 
scrotum,  where  it  joinii  the  dartos;  the  internal  one  is  firmly  uttaehed  to  the  oj* 
pubis  and  nhesth  of  the  Rectus  muscle :  some  fibres,  moreover,  are  reflecte*!  from 
the  Internal  i)blic|ue  on  to  the  front  of  the  gubernucuhim.  Up  to  the  fifth  mouth 
the  testis  is  situated  in  the  lumbar  region,  covered  in  front  and  at  the  sides  hy 
peritoneum,  and  supported  in  its  position  by  a  fold  of  that  meinbraiie,  called  the 
me^otrhiittn ;  between  the  fiftli  und  sixth  months  the  testis  desceiids  ti_»  the  ilinc 
fossjt,  llie  gulterniiculum  at  the  same  time  becoming  shortened  :  during  the  seventh 
month  it  enters  the  internal  abdominal  ring,  a  small  pouch  of  j)eritoneum  {procvsttK-n 
vttt/tmtliJt)  precG<Hng  the  U'stis  in  its  course  (lirough  the  canal  [which  cAplains  how  a 
hydrocele  may  exist  with  an  undescended  testicle  (Allis)].  By  the  end  of  the  eighth 
monrh  the  testis  has  desceudetl  into  the  scrotum,  carrvinij  down  with  it  a  lenirthened 
pouch  of  peritoneum,  which  r<fmiiiunicates  by  its  up|K'r  extremity  with  the  jieritoneid 
cavity.  Just  Iteforc  birth  the  upper  part  of  the  pouch  usually  becomes  closed,  and 
this  obliteration  extcntL*  gradually  downward  to  within  n  sh(»rt  distance  of  the  testis. 
The  process  of  peritoneum  surrouiuling  the  testis,  which  is  now  entirely  cut  oft*  from 
the  peritoneal  eaviiy,  constitutes  the  tunirfi  vagimilis} 

Mr.  furling  believes  that  tlie  descent  of  the  testis  is  efft*cted  by  means  of  the 
muscular  fibres  of  the  gubcrnactdum ;  those  fibres  which  proceed  from  IViupart's 
ligament  and  the  OI)lii|nus  intennis  are  said  to  guide  the  organ  into  the  ifjguinai 
canal;  those  attached  to  the  pubes  draw  it  below  the  external  abdominal  ring;  and 
ihoso  attached  to  the  bottom  of  the  scrotum  complete  Its  descent.'  During  the 
descent  of  the  organ  these  muscular  fibres  become  gradually  evertefl,  forming  a 
muscular  layer  which  becomes  place*!  external  to  the  pi*ocess  of  the  peritoneum, 
surrounding  the  gland  and  spermatic  cord,  und  constitutes  the  Cremaster.  In  the 
female  a  small  cord,  corresponding  to  the  gubemaculum  in  the  male,  deseen^ls  to 
the  inguinal  region,  and  ultimately  forms  the  round  ligament  td*  the  uterus.  A 
pouch  <>f  peritoneum  accotupanies  it  along  the  inguinal  canal,  analogous  to  the  pro- 
cessus vaginalis  in  the  nuile:   it  is  wdled  the  rmml  of  Nuck. 

[The  Cremaster  is  wrongly  describcil  as  the  lower  fibres  of  the  Internal  oblique, 
on  wliich  tbf  testicle  catches  in  its  descent,  and  pulls  them  down.  As  a  matter  of 
fact,  some  of  these  loo]>ing  fibn*s  of  the  ('remaster  extend  upward  along  the  gnber- 
naculum  while  the  testis  is  in  the  abdomen,  and  long  before  the  testis  reaches  the 
inguinal  caiml  other  muscular  fibres  of  the  abdominal  wall  may  be  seen  looping 
<lownward  toward  the  scrotum.] 

'  The  oblitermlion  of  the  process  of  peritoneum  vrhicb  accompanies  Ihi*  cord,  iin»l  ift  henfe  calleiJ 
the /w«t'-«/rtr  jtrnrvna,  is  uften  iiicooiplete.  'For  an  account  of  the  variuas  couditioiie  ppo<hiLtii  bv 
iiuch  im-oiiiplete  oliliWrution.  whicli  nre  o(  great  iinportaiioe  in  (lie  pntliuluKicul  aiialoiuy  of  iuKiiiiial 
heniin.  the  slmient  is  referred  to  the  '*  Esaay  on  Hemia,"  hy  Mr.  Birkeit,  in  A  Sifatem  of  ^urgcfy, 
edited  by  T.  HDlrnvs.  vol.  iv.) 

'  Cleliind  <loniet(  that  the  ^iWriiflciilum  is  lh«  a^eiit  by  which  the  chaiijre  in  the  iMiKilion  of  the 
le«tiM  is  cHecteii.  i  Knr  iin  initTt-sting  rf^iinie  M  the  varimis  views  whirh  have  tiern  hrlri  with  re«ird 
to  (lie  cleboent  of  the  tettis,  see  MaJuinijoH  of  tke  Gvitertutculom  Tesiia,  by  C'leland,  Kiltnburgii,  IH^.) 
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THE  external  Orgrans  of  G-eneration  in  the  femiilo  are  the  mons  Veneris,  t 
labia  majora  uihI  iiiinoni,  the  clitoris^  the  meatus  urinariuH,  and  the  oritfioe 
liic  vagina.     The  term  "vulva"  or  ''pudendum,"  as  generally  applied,  incluf 
these  parts. 

The  mons  Veneris  is  the  rounded  eminenee  in  front  of  the  pubes  fonm 
collection  of  fatty  tissue  beneath   ihe  integument.      It  surmnunts   the    vulva  0 
beconaes  covered   with   bair  at   the  time  of  jmberty. 

The  Labia  majora[*]  are  two  prominent  hmptudinal  cutaneous  foldn  exu 

downward  from  tlie  mons  VcneriH  t*i  i 
&nu»rior  binmditry  r)f  the  i>crineuxn,  a. 
enclo.<ing  an  elliptical  fi^tiure,  the  chimin 
urino-ftexual  op>ening.  Each  labium 
foiTued  externally  of  integiiniont  cover 
with  hair:  internally,  of  miieoiis*  inei 
hnirie.  which  is  continuous  with  the  genii 
urinary  mucous  tract;  and,  between  t 
two,  of  a  considerable  (pmntity  of  nreol 
tissue,  fat,  and  a  tissue  resembling  t 
dartos  of  tlie  scrutum,  besides  vet^iie 
n<'rves,  and  jilantls.  The  labia  arc  thick 
in  front  than  behind,  and  joine<i  to^th 
atejieh  extremity,  fonnin*!  tbeanteriorai 
jHiHterior  commiasurei^.  The  interviil  Ic 
between  the  posterior  conmiis»ure  And  d 
mar;rin  of  the  anus  is  about  an  inch  i 
lenjrth,  and  constitutes  llie  [terineunj.  Juj 
within  the  |K»Kterior  conimisf^ure  i^  a  ^oia 
trunsversc  fold,  Xhefra^fiuhtm  pMih^mlic, 
fourchettc.  which  is  commonly  rupturi**!  i 
the  first  parturitiou^and  the»pttee  brtmri 
it  and  the  commissure  is  wdletl  ibe /'*>** 
hiiiwiftirU.  The  lal^ia  are  anahjguus  i 
the  scrotum  in  flie  male. 

Tiie  Labia  miDora[*]  <  ir  NymphfB  »r 
two  small  folds  of  mucous  meuibnme  Mt 
uated  within  the  labia  majora.  extendini 
from  the  clitoris  ohlii^uely  ilownwani  aiM 
trntward  for  about  an  inch  and  ai  half  or 
each  side  of  the  orifice  of  the  vajrinu,  oi 
the  siiles  of  which  they  are  lost.  Thej 
are  continuous  externally  with  the  hibii 
majora,  internally  with  the  inner  surfao 
of  the  vapna.  As  they  converge  towan 
the  clitoris  in  front  each  labium  divido 
into  two  folds,  which  sun'ound  the  jirlans  cUloridis,  the  superior  folds  unitin;*  to  fom 
the  pneputium  clit^tridb*,  the  inferior  folds  bein^  att;iched  to  the  glnns  aud  fomunj 
the  fnenum.  The  nympbte  are  comjiosetl  of  murruis  membrane,  covereil  by  a  ihil 
epithelial  layer.  They  contain  n  plexus  of  vessels  in  their  interior,  and  arc  pro 
[*  in  tJic  sinjcuJar  number  "  labium  majua  "  and  "  tninuo.'*! 
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vided  with  numerous  large  mucous  crypte  which  secret*?  nhun<iance  of  sebaceoum 
matter. 

The  OUtorifl  ia  an  erectile  structure  nnalogous  to  the  corpora  cavernosa  of  the 
penis.  [It  tiiffers  from  the  penis  in  having  nn  corpus  sjiongiosuin  and  no  urethra.] 
It.  is  .situiitcd  beneath  the  antenor  eoinmissuiv,  partially  hidden  between  the  ante- 
rior extreiuities  of  the  hibia  minora.  It  ii*  an  eiongal«Ml  or»raji,  eouuccted  to  the 
rami  of  the  pubes  and  isehia  on  each  side  by  a  crus;  the  body  is  :*hort  and  con- 
cealed beneath  the  labia ;  the  free  extremity,  or  glans  cUloridis,  is  a  small  rounded 
tubercle  consisting  of  spongy  erectile  tissue  and  hifrhly  sensitive.  The  clitoris  con- 
sists of  two  corpora  cavernosa,  composed  of  erectile  tissue  enclosed  in  a  dense  layer 
of  fibrous  membrane,  united  together  along  their  inner  surfaces  by  an  incomplete 
fibrous  pectiniform  septum.     It  is  provid(*d,  like  the  penis,  with  a  snsftensorj  ligii- 

Fio.  655. 


jr-***--  -/ 


Section  nf  Kem*le  PelTb.  nhowlng  position  of  Viawra.*    ICimpare  Ibe  l>fcUi;r  Hrnre,  Kig.  686,  p.  W78.] 

nient  and  with  two  small  muscles,  the  Erectores  clitoridis,  which  are  inserted  into 
the  crura  of  the  coi-jjora  cavernosa. 

Between  the  clitoris  and  the  entrance  of  the  vagina  is  a  triangular  smooth  stir- 
face  bounded  on  each  side  by  the  njTupha?:  this  is  the  vestibule. 

The  orifice  of  the  urethra  (meatus  urinariua)  is  situated  at  the  back  part  of 
the  vestibule,  about  an  inch  below  ilic  clitoris  and  near  tlie  margin  of  the  vagina. 
9urroiin<]ed  by  a  prominent  elevatiijii  of  the  mucous  membrane.  Below  the  meulus 
urinariiis  is  the  orifice  of  the  vagina,  an  elliptiwil  aperture,  more  or  Icps  closed  in 
the  virgin   by  a  membranous  fold,  the  A/////*';/. 

The  Hymen  is  a  thin  .semilunar  fold  of  .mucous  membrane  stretched  across  the 

*  The  utudent  must  bear  in  min'l,  thai  ilirmirh  in  ihis  (Hai;;mni  the  vagma  is  repre«entei1  nn  n 
widely-open  tiilM;  or  canal  (or  the  snke  of  clfarneflri,  it  is  not  »(i  in  it;^  nnririnl  i*«)mliti(>ii,  htii  that.  n» 
aUteii  in  tlie  text,  ltt>  waltu  are  unliuarily  in  (miiUu-i  with  eaeh  other.     The  same  remark  a^iplie^  u* 
the  urethra  in  Fig.  6:i9,  p.  ttofl. 
61 


97S 


FEMALE    ORGANS    OF   OENERATIOS. 


i 


lower  part  of  the  orifice  of  the  vagina,  its  conciive  margin  being  tumM 

toward    the    pu  hes.       Stnc 
[[•lo.  65<t.  ^|jjj^  ijieiubraiie   forms 

Niptuiii  iicross  the  ori 
vagiriii  —  a  DOEi<lition 
ini perforate  livmoii-  Oc 
ally  it  forms  a  tMrcular  si 
pLM'foraled  iu  the  ocntrc 
rountl  opening  ;  eometini 
crihriforin,  or  its  free  \ 
forms  a  merahranoui*  friiijii 
may  be  cntirdy  ahnftit,  1 
also  pc'»"wist  after  copuhitiot 
hynifti  cann<»t,  con-^tefpiea 
considered  iw  a  test  of  vir 
lx»  rupture  or  the  rudim 
condition  of  the  mtnnbnai 
referred  to  gives  ri«ie^| 
small  rounded  elevations 
surroimil  the  opening  of  1 
gina^  the  crtrumnUt  nttfrtij 
Qlands  of  BaxtholiiM 
each  side  of  the  coninien< 
of  the  vagina  in  a  round 
long  body,  of  n  reddi 
color  and  i>f  ihe  size 
henii.  analogous  to 
gland  in  the  male. 
the  gland  of  BarthoUx 
ghmd  opens  by  mean?  of  j 
single  duet  upon  tin-  inner  side  uf  the  nyniphie.  external  to  the  hvmen.  [Oci 
ally  these  heooiiit'  iuHaiaed  i>r  obstructed  and  eanse  retention-cysts  or  ahsresw 

Extending  from  the  clitoris,  along  either  side  nf  the  ve^'tihule  and  IvJng 
behind  the  nymplur,  are  two  large  oblong  masses,  about  an  inch  iu  lengi 
ing  of  a  plexus  of  veins  enclosed  in  a  thin  layer  of  fibrous  roembrai 
bodies  are  narrow  in  front,  rounded  below,  and  are  connected  with  the  ci 
clitoris  and  rami  of  the  pubes :  they  are  termed  by  Kobelt  the  hulhi  vtmtibui 
be  (.-(inKiders  them  analogous  to  the  hidb  of  the  corpus  spongiosum  in  ^H 
Immediately  in  front  of  these  bodie?*  is  a  smaller  venous  plexus  (*<inrinunii^B 
bulbi  vestibuli  behind  and  the  glans  cliioridis  tn  front;  it  is  ralle<l  by  KnUt 
pars  intermedia^  and  is  considered  by  him  as  analogous  !o  that  {xirl  of 
of  the  corpus  spongiosum  which  immediately  succeeds  the  bulb. 
[For  the  anatomy  of  the  perineum  in  the  female,  see  p.  1015.] 


Antcm-iwtrrlor  (wiidtliil)  Sijcilon  of  the  Pelvic  Ofvhhb  of  r  Vir- 
gin :  1,  vuHltm;  'i.  muru*;  ^,  iKi^tiTlnr  Up;  4,  anterior  lip;  h, 
ttiiiii:  iV  porlriiMiui ;  7.  •i>nipli>>is  piitjifi;  ft.  (imhrintrd  eitn-mity 
fif  tlie  FiiUopUn  tiilM>;  KkWw  i*rai.>iy  hlii<UkT-  uuto  il*  v  hlmj»c, 
atitl  n\>^'  OiHt  Oi«  wall**  of  till-  iitcriiH,  vaclnri,  iin'ihra,  nnd  blad- 
der nrv  Ui  i.'^iiiintH  (•^(■I'pt  wb«u  <ll»U'ii4U*(i  by  tb^ir  itppn)pr!Hlu 
cuiiltfiiU  in.  Berry  Harti.j 
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The  Bladder. 

The  Bladder  [Figs.  (».')!»  and  *i'>7]  is  situated  nt  the  anterior  pari  nf  fftfr-f 
It  is  in  relation  in  fnmt  with  the  pubic  bones ;  brkind  with  the  ulenis.  some  c 
lutions  of  the  small  intestine  being  interposed:  its  ba»e  lie<?  in  contici  wiih  lb« 
of  the  uterus  and  with  the  anterior  wall  of  the  vagina.  The  bladder  w  Mid 
larger  in  the  female  than  in  the  male  (though  this  is  denitnl  by  Henle).  and  i.-! 
broad  in  its  transverse  diameter.  [Observe  its  Y  shape  ^^hen  empty,  and  thai 
distended  it  would  rise  above  the  pube.s,  and  the  peritoueimi  aljM)  be  '  " 
the  pubes,  aa  in  Fig.  G55.] 

The  Urethra. 
The  Urethra  is  a  narrow  membranoua  cauah  about  an  inch  and  a  ha] 
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extending  from  the  neck  of  the  Madder  to  the  meatus  urinarius.  It  is  placed  beneath 
tlie  ^ympfiynis  pubis.  imbed<lcd  in  the  anterior  wall  of  the  vagina,  and  itfi  direction 
is  ohlifjiiely  downward  i»nd  forward,  its  coiirfie  being  slightly  curved,  the  eon^'avity 
directed  forward  and  upward.  ItH  diameter  when  iindilated  is  about  a  (|uarter  of  an 
inch.  The  urethra  perforates  the  triangular  ligament  precisely  as  in  the  male,  and 
is  surrounded  by  the  muscular  fibres  of  the  C.'oinpresj*or  uretbne. 

Structure. — The  urethra  consifiit**  of  three  coats:  muscular,  erectile,  and  mncons. 

The  f/tuncuitir  coat  is  continuous  with  that  of  t!ie  bladder;  it  extends  the  whole 
length  of  the  tube  and  consists*  of  a  circular  stratum  nf  muscular  fibres.  In  addi- 
tion to  this,  between  the  two  layers  of  the  triangular  ligament  the  female  urethra  is 
surrounded  by  the  ronstrictor  u^cthr^e,  as  in  the  mule. 

A  thin  layer  of  sjMmgy  erectile  tissue,  containing  a  plexus  of  large  veins  inter- 
mixed with  bundles  of  unslripcd  muscular  fibre,  lies  immediately  beneath  the 
mucous  coat. 

The  muron$  coat  is  pale,  continuous  externally  with  that  of  the  vulva,  and  inter- 
nally with  that  of  the  bladder.  It  is  thrown  into  longitudinal  folds,  one  (d*  which, 
phiced  alo!ig  the  fioor  of  the  canal,  resenddes  tlie  verumontanum  in  the  male  urethra. 
Ii  is  lined  by  laminated  epithelium,  which  becomes  transitional  near  the  bhuhler.  Its 
external  orifice-  is  surroundetl  by  a  few  mucous  follicles. 

The  urethra,  from  not  being  surroundetl  by  dense  resisting  structures,  ai>  in  the 
male,  admits  of  considerable  dilatation,  which  enables  the  surgeon  to  remove  with 
Giinsiderable  facility  calculi  or  other  foreigii  bodies  from  the  cavity  of  the  bladder. 

The  Rectum. 

The  Rectum  is  more  capacious  and  less  curved  in  the  female  than  in  iJie  male. 

The  Jimt  portion  extends  from  the  left  sacro-iliac  syiuphy.His  to  the  middle  td'  the 
sacrum.     Its  connections  are  similar  to  those  in  the  male. 

The  second  portion  extends  to  the  tip  of  the  coccyx.  It  is  covered  in  front  by 
the  j»eritoneum  for  a  short  distance  at  its  U]»pcr  part:  it  is  in  relation  with  the  pos- 
terior wall  of  the  vaginii. 

The  third  porting  curves  backward  from  the  vagina  to  the  anus,  leaving  a  space 
which  corresponds  on  the  surface  of  the  body  to  the  perineum.  Its  extremity  is  sur- 
rounded by  the  Sphincter  muscles,  and  \xs  sides  are  supported  by  the  Levatoros  ani. 


The  Vagina. 

The  Vagina  [Fig.  f)5«»]  is  n  membranous  canal  extending  fmm  the  vulva  to  the  ute- 
ros.  It  is  situated  in  the  cavity  of  the  pelvis,  behind  the  bladder  and  in  front  of  the 
rectum.  Its  direction  is  curved  forward  and  downward,  following  at  first  the  line  of 
the  axis  of  the  cavity  of  the  pelvis,  and  afterward  that  of  the  outlet.  It  is  cylindrical 
in  shape,  flattened  from  before  backward,  and  its  walls  art'  ordinarily  in  contact  with 
each  other.  It?  length  is  about  four  inches  along  its  anterior  wall,  nnd  between  five 
and  six  inches  along  its  posterior  wall.  It  is  constricted  at  its  commencement,  and 
becomes  dilate*!  near  its  uterine  extremity;  it  surrounds  tlie  vaginal  portion  of  the 
cervix  uteri  a  short  distance  from  the  os,  its  attachment  extending  higher  up  on  the 
]>osterior  than  on  the  anterior  wall  of  the  uterus. 

Kelatioxs. — Its  anterior  Hurfact  is  in  relation  with  the  base  of  the  bladder 
and  with  the  urethra.  Its  poHfcn'or  surfare  is  connected  to  the  luiterior  wall  of  the 
rectum  for  the  lower  three-fourths  of  its  extent,  the  upper  fourth  being  sepanited 
from  that  tube  by  the  recto-uterine  fold  of  peritoneum,  which  fomis  a  cid-de-i*ac 
between  the  vagina  and  rectum.  Its  sides  give  attachment  sui>eriorlv  to  the  broad 
ligaments  and  inferiorly  to  the  Levatores  ani  muscles  and  rccto-vesical  fascia. 

Structure. — The  vagina  consists  of  an  internal  mucous  lining,  of  a  umscular 
coat,  and  of  an  extema!  layer  of  erectile  tissue. 

The  wuf'ous  no'itdfrtriit'  is  continuous  above  witli  that  lining  the  uterus,  and 
below  with  the  integument  covering  the  labia  ronjora.     Its  inner  surface  presents 
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along  the  anterior  and  posterior  walls  a  longitudinal  ridge  or  niph^  imllnl  x\\ 
umm  fif  th'  vagina^  and  nunierous  transv<'i*He  ridgcw  or  ru«!;ic  oxieiiding  tm 
from  the  rapli6  on  either  side.  Tliese  rug:«  are  divided  by  furrows  oi  va 
depth,  giving  to  the  mucous  membrane  the  appearance  of  being  studded  ovei 
conical  projections  or  papillaD;  they  are  most  numerous  near  the  orifice  of  the  vi 
especially  l)cfure  parturition.  The  epithelium  covering  ihe  uiucouii  memhranc 
the  squamuua  variety.     The  submucous  tissue  is  very  loose,  and  contains 

[Ki«,  R57. 


Transver»c  Section  of  the  Bo«Iy.  sljotylnic  rt'IaiirtitN  of  fiitulus  mutI  :  m.  pnt*i>>t;  k,  k,  byiM>s«.a(Hr  an« 
Crorit  (>f  llie  tiUildvr.  srvniiailf  Teiwvlt>  and  iivrvuH  Iti'lilnd  lh(>  nvAries;  b,  })l«fii1er;  i.  L,  niun>1  lie" 
r,  nnidns  nlerl ;  t.  t.  Fulltirtian  Iu1h«k;  f.  Ihnhrlate<l  extn'inHy  rif  Fnllo|iiiin  tulmi  V  ttOMii]  ll^»i 
Uterus:  o,<j,ovarlct4:  b,  rectum:  G.rlifht  ureter;  •..utcru-Micriiirit^iiincht*.  v.  Iftui  lumbAt  vcrccbn  (hi 
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large  reins,  which  by  their  anajntomosus  fonn  a  plexus,  together  with  »mi 
cular  fibres  derived  from  the  muscular  coat;  it  is  regarded  by  Gua«enbi 
erectile  tissue. 

The  mu8cui(ir  coat  constists  of  two  layers — an  external  longitudinal,  wl 
the  stronger,  and  an  internal  circular  layer.     The  lon.i^itudinal  fibri-s  arc  conti 
with  the  superficial  inuscuhir  fibre,*?  of  the  utenis.     The  strongest  fasciculi  are 
attached  to  the  recto-vesical  fascia  on  each  side.     The  two  layers  are  not  dist 
separable  from  each  other,  but  are  connected  by  oblitiue  decussating  fiisciculi 
pass  from  the  one  layer  to  the  other.     In  aihlition  to  this,  the  vagina  »t 
end  is  surrounded  by  a  band  of  striped  mus^cular  fibres,  the  aphiftrtrr  vaji 
p.  lOlo.) 

The  fri^etile  lusue  consists  of  a  layer  of  loose  connective  tissue  situated 
the  mucous  membniue  and  the  muscular  coat;  imbeddctl  in  it  is  a  plexus  of 
veins  and  numerous  bundles  of  unstriped  muscular  fibres  derive<l  frtun  the  cii 
muscular  layer.  The  arnuigement  of  the  veins  is  similar  to  that  found  in 
erectile  tissues.  ^m 

The  Uterus.  ^^ 

The  Uterus  [Figs.  C^i^<^  and  657]  is*  the  organ  of  gc'station,  receivin;:  tin-  i 
dated  ovum  in  its  cavity,  nHaining  and  supporting  it  during  tliodevelo|iiucnt  t 
foetus,  and  becoming  the  priiu:ipal  agent  in  its  expulsion  at  the  tina*  «d'  ji 

In  the  vinji/i  stnte  it  is  peiir-shapi'ib  flattened  from  before  backward,  

ated  in  iho  cavity  of  the  ])elvls  bt-twoon  the  bladder  atid  the  rectum  ;  it  is  trt 
in  its  p(Ksition  by  the  round  and  bnmd  ligaments  on  eiich  side,  and  projrrt.s  iiit 
upper  end  of  the  vagina  below.  Its  upper  end,  or  base,  is  dii-ected  upwnrd  «in 
ward;  its  lower  end,  or  a|wx,  downward  and  backward  in  the  line  of  the  aX 
the  inlet  of  the  pelvis.  It  therefore  forms  an  angle  with  the  vagina,  sinc« 
direction  of  the  vagina  corresponds  to  the   axis  of  the  cavity  nntl  out 
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pelvis.  The  uterus  measures  iibout  three  iitcbes  iu  length,  two  in  hrcadth  u.t  its 
upper  part,  und  an  inch  in  thickness,  and  it  weighs  from  an  ounce  to  an  ounce 
and  n  half. 

Tho/u«</iM  is  the  upper  broad  extremity  of  the  organ:  it  is  convex,  covered  by 
peritoneum,  and  place*!  on  a  lino  below  tho  level  of  i!ie  brim  of  the  pelvis. 

Tlie  hoiitf  gradually  narrowH  from  the  fundus  to  the  neck.  Its  anterior  surface 
is  flattened,  covered  by  peritoneum  in  the  upper  three-fourths  of  it.s  extent,  and 
separated  from  the  bladtler  by  some  convolutions  of  the  small  intestine:  the  lower 
fourth  is  connected  to  the  bladder.  Its  posterior  surface  is  convex,  covered  by 
|H'rit(jnt'um  throughout,  and  separated  from  the  rectum  by  some  convolutions  of  the 
inteslirie.  Its  lafi'ntl  jtKtn/imt  are  concave  and  ^ivv  attachment  to  the  Falh>pian 
tube  above,  the  round  li»^itmt'nt  below  and  in  front  of  this,  and  the  ligament  of  the 
ovarv  behind  and  betwetMi  bnth  of  these  structures. 

'1  he  *vn^*>  is  tho  lower  rounde<l  and  constricted  portion  of  the  uterus:  aittund 
its  cii-cumference  is  attached  the  upper  end  of  the  vagina,  which  extends  upward  a 
greater  distance  behind  tbnn  in  front. 

At  the  vaginal  extremity  of  the  uterus  is  a  transverse  aperture,  the  os  uteris 
bounded  by  two  lips,  the  nntcrior  of  which  is  thick,  the  p<»sterior  naiTow  und  long. 

Ligaments. — The  ligaments  of  the  uterus  are  eight  in  number :  two  anterior, 
two  posterior,  and  two  lateral  formed  of  peritoneum,  and  tlie  round  ligaments* 
(p.  988). 

'   The  two  nntcrlor  ligaments  (vesico-uterive)  are  two  semilunar  folds  which  pass 
between  the  neck  of  the  utenis  and  the  posterior  surface  of  the  bladder. 

The  two  posterior  Uguments  {recto-uterine)  pass  between  the  sides  of  the  uterus 
and  rectum.  The  fold  of  peritoneum  which  fonns  these  ligaments  is  rollected  from 
the  anterior  surface  of  the  second  portion  of  the  rectum  on  to  the  posterior  surface 
of  the  upper  part  of  the  vagina,  and  thence  f)asscs  up  on  to  the  posterior  wall  of 
the  uterus.  It  thus  forms  a  pouch  or  cul-de-sac  which  is  t<?nned  the  recto-vaginal 
poiieh  or  pouch  of  Dougfas. 

The  two  lateral  or  broad  Uganwnts  pass  fron»  the  sides  of  the  uterus  to  the  lateral 
walls  of  the  pelvis,  fonning  a  septum  across  the  pelvis  which  divides  that  cavity  into 
two  portions.  In  the  anterior  part  are  contained  the  bladder,  urethra,  and  vagina; 
in  the  posterior  part,  the  rectum. 

The  cavitif  of  the  uterus  is  small  in  comparison  with  the  size  of  the  organ:  that 
portion  of  the  cavity  which  correspontls  to  the  body  is  triangular,  having  its  base 
directed  upward  toward  the  fundus,  and  is  Hattenod  from  before  backward,  so  that 
its  walls  are  closely  appruximatcii.  At  each  suf»erior  angle  is  a  funnd-sbaped  cavity 
which  constitutes  the  remains  of  the  division  of  the  body  of  the  uteruM  into  two  cor- 
nua,  und  at  the  bottom  of  rach  cavity  is  the  minute  orifice  of  the  Fallopian  tube. 
At  the  inferior  angle  of  the  uterine  cjivity  is  a  small  constriclod  opening,  the  inter- 
nal orifice  (ostium  i$)fernnm\  which  leads  into  the  cavity  of  the  cervix.  The  cavity 
of  the  cervix  is  somewhat  fusiform,  ttat.tened  from  before  backward,  broader  at  the 
middle  tlian  at  either  extremity,  and  communicates  below  with  the  vagina.  Each 
wall  of  the  canal  presents  a  longitudinal  column,  from  which  jiroceed  a  number  of 
small  oblique  columns,  giving  the  appearance  of  branches  from  the  stem  of  a  tree, 
and  hence  the  name  arbor  vitce  uterina  applied  to  it.  These  folds  usually  become 
very  indi.stinct  after  the  first  labor. 

Structure. — The  uterus  is  composed  of  three  coatH — an  external  serous  coat,  tt 
middle  or  muscular  layer,  and  an  internal  mucous  coat. 

lih^  serous  eoitt  is  derived  from  the  peritoneum;  it  invests  the  fundus  and  the 
whole  of  the  posterior  surface  of  the  body  of  the  uterus,  but  only  the  upper  three- 
fourths  of  its  anterior  surfiice. 

The  muscular  coat  forms  tlie  chief  bulk  of  the  substance  of  the  uterus.  In  the 
unimpregnated  state  it  is  dense,  firm,  of  a  grayish  color,  and  cuts  almost  like 
cartilage.  It  is  thick  opposite  the  middle  of  the  body  and  fundus,  and  thin  ai 
the  oriificcs  of  the  Fallopian  tubes.  It  consists  of  bundles  of  unstripe<l  rau.scular 
fibres,  disposed  in  layers,  intermixed  with  areolar  tissue,  blood-vessels,  lymphatic  ve»- 
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t^eU,  uml  nerves.     In  the  imprfguatt^tl  state  the  muscular  tissue  becomes  rnoi 
ioently  developed,  and  is  disposed  in  three  hivers — exieriiJil,  middle,  and  intenij 

The  externa!  layer  is  placed  beneath  the  peritoneum,  disposed  an  a  thin  plaiu 
tho  anterior  and  posterior  8uri*acet*,  It  com^ists  of  fibres  which  paf?8  transver 
across  lliO  fundus,  and,  converging  at  each  superior  angle  of  the  uterus,  are  con 
ued  on  the  P'allopian  tubey,  the  round  ligament,  and  ligament  of  the  ovarv,  * 
passing  at  each  side  into  the  brond  ligament,  and  others  running  backward  ^m 
cervix  into  the  recto-uterine  ligaments. 

The  middle  layer  of  fibres  presents  no  regularity  in  its  arrangement,  being 
posed  longitudinally,  obliquely,  and  transversely. 

The  internal  or  <leep  layer  conBiHts  of  circular  fibres  arrangetl  in  the  form 
hollow  cones,  the  apices  of  which  surround  the  orificei*  of  the  Fallopian  tubi 
baae^s  intermingling  with  one  another  on  the  miihlle  tff  the  body  of  the  uten 
the  cervix  these  fibres  are  disposed  transversely,  constituiiug  the  80-cKlled 
and  external  sphincters  of  the  os  uteri. 

The  muco}i9  memhrane  is  thin,  smooth,  and  closely  adherent  to  the  subjao 
tissue.     It  is  continuous,  through  the  fimbriated  extremity  of  the  Fallopian  tub 
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TlieO^-»n*o.  UU'Tine.  ikn.i  Vaiclnml  VrUrieUHvnh  :  ^.ovnrlan  Rrlerv:  a' and  6'  f- ^"-  • 

round,  lifTAmcrit:  c,  branrh  to  the  ftindu*  uierl;  t',  braucbiw  u.  ovary;  */  bpi; 
anaiUMnoBlnR  with  r,  the  utorint?  art<^rv.  a  bmnrh  of/,  the.  iinterlor.llvlikii.n  •' 

iirtcriM     A  !«i>t'rml  branch  uf  the  ut.irinc  arttry  «.k«  (o  the  ocn*ix.  and.  wUU  ii. ^  ..(■(►^•>ji 

ronns  the  "{'IrculftrarU'r}-"  ai  the  iHthmu*.     Ncil«  the  frfe  siumtommis  and  t<)rtuoiuiie^«  of  aii  ih« 

*"  1  Btt^i  ^      '       ^^*^^  '**"  uteruK,  ovary,  and  tub«  by  ibf  bri>ad  liitumeut,    k,  aBygoa  ariery  of  ractn*  ^ 


with  the  peritoneum,  and  through  the  os  uteri  with  the  mucous  membrane 

vagina. 

In  the  body  of  the  uterus  it  is  smooth,  soft,  of  a  reddish  color,  lined     . 

nar  ciliate^l  epithHium,  and  presents,  when  viewed  with  a  lens,  tho  onfieeft  < 
numerous  tubular  follicles  arranged  perpendicularly  to  the  surface.     Thev 
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small  size  in  the  unimpregnated  iit«nia,  but  fthorlly  after  impregnation  thev  become 
enlarged,  elongated,  presenting  a  contorted  or  waved  appearanee  toward  their  rlojied 
extremitiea,  which  oeeiisionally  dilate  into  two  or  three  sacculated  pouches.  The 
circular  ori6ce»  of  these  glanda  may  be  seen  on  the  inner  surface  of  the  mueoua 
membrane,  many  <»f  which  during  the  early  period  of  pregnancy  are  suiTounded  bv 
a  wliitish  ring  fornieil  of  epithelium  which  lines  the  follicles.  In  the  impregnated 
uterus  the  epithelium  loses  its  ciliated  chanicter. 

In  the  cervix  the  mucous  membrane  between  the  ruga?  and  around  the  os  uteri 
is  provided  with  numerous  raucou«  follicles  and  glands.  The  small,  transparent. 
Vesicular  elevations  so  often  found  within  the  os  and  cervix  uteri  are  due  to  closure 
of  the  mouths  of  these  follicles  and  their  distension  with  their  proper  secretion. 
They  are  called  the  orula  of  Nitbvth.  The  mucous  membrane  covering  tlie  lower 
half  of  the  cervix  presents  numerous  papilla?,  and  the  ejuthelium  is  8tralifie*l.['] 

Vk.ssbu.s  and  Nekvks. — The  orterit-s  [Fig.  608]  of  the  uterus  are  the  uterine, 
frora  the  internal  iliac,  and  the  ovarian,  from  the  aorta.  They  ore  remarkable  for 
their  tortuous  course  in  the  substance  of  the  organ  and  for  their  fre<|uent  anasto- 
moses. The  veins  are  of  large  size,  and  correspond  with  the  arteries.  In  the  impreg- 
nated uterus  these  vessels  are  termed  the  uterinf  ftiftuatfi^  consisting  of  the  lining 
membnme  of  the  veins  adhering  to  the  walls  of  the  canals  channelled  through  the 
substance  of  the  uterus.  They  tenninate  in  the  uterine  plexuses.  The  lymphaticB 
are  of  large  rize  in  the  impregnated  uterus,  and  terminate  in  the  pelvic  and  lumbar 
glands.  The  nerves  are  derived  from  the  inferior  hy|K>gastric  and  ovarian  plexuses 
and  from  the  third  and  fourth  sacral  nerves. 

Tilt*  form,  Hize,  aud  eituation  of  the  uterus  vary  atdiOereiit  pcriode  of  life  aud  under  differ- 
eut  circumslain:?*. 

In  f/ie  fcefns  the  uterus  is  contninptl  in  thf?  abdominal  cavitv,  projecting  beyond  the  hrtin  of 
the  jwlvis.     The  corvix  i«  considerably  lar;:*^  than  the  body. 

Al  pitbtrtff  the  utoruHi  !»>  pyrilonn  in  nhape  nnd  weii;hH  from  oicht  to  ten  draehnin.  It  hofl 
doweenowi  into  Uio  prtlvi«,  the  Tundus  bein>£  juHt  below  the  level  of  the  brim  of  ttiis  cavity.  The 
ur]>or  viife  \a  distinct,  and  extendd  to  the  upper  [lart  of  the  cavity  of  the  organ, 

Oitriny  menstruation  tlie  or^an  ih  enhirged  und  more  vajsculur,  itM  ourfucea  rounder;  the  on 
pxt«rnum  U  rounded,  its  labia  swollen,  aoii  the  lining  membrane  of  the  tjody  thickened,  softer, 
and  of  a  darker  color.  According  10  •!.  Williamm,  at  oaeh  recurrence  of  menstruation  a  molec- 
ular disinteirration  and  softcnin^r  of  the  MUiwrHcial  pnrt  of  the  mucouri  membriine  tiikcH  place, 
which  Ipad.s  to  il«  complete  removal.  At  the  cewnation  of  the  mi'nr>tmiil  flow  a  rtipid  prolifera- 
tion of  tlie  eelli<  of  the  (le«'per  layerB  of  tlie  mucout*  uiembnme  tukes  piucef  and  a  fresh  uterine 
membrane  t»(  ijuii.'kly  formeil. 

Dnnn\j  prri/nnncy  the  nterm*  increases  so  aa  to  weiph  from  one  |K>und  and  a  half  to  three 
pounds.  It  becomes  enormously  pnlarpe<i,  and  projects  into  the  hynogaslric  and  lower  part  of 
the  umbilical  rcpons.  This  enlargement,  which  continnes  up  to  the  sixth  month  of  gftstution, 
18  partially  due  to  increased  development  of  nre-existing  and  n*;w-formed  muscular  tissue.  The 
round  ligaments  ore  enlarged,  and  the  broaa  ligaments  l)ecome  encroached  upon  by  the  uterus 
making  its  way  between  their  lamiuffi.  The  mucous  membrane  l>eitomes  more  vascular,  its 
mucous  follicles  and  glaiid»  enlarged;  the  rugse  and  folds  in  the  canal  of  the  cervix  btvouie 
obliterated ;  the  blood  and  lymphatic  vessels,  as  well  as  the  nerves,  according  to  the  rosoarches 
of  Or.  Lee,  greatly  enlarged. 

AJlrr  parturition  the  uterus  nearly  regains  its  usual  sire,  weighing  fVom  two  to  three  ounces, 
but  its  cavity  \»  larger  than  in  the  virgin  ^tute:  the  external  orifice  is  more  marked  and  Oissumes 
a  transverse  direction  :  it^  edges  present  a  Hssured  surface ;  its  vessels  are  tortuous,  and  its  mus- 
cular lavers  are  more  dcfinwl. 

hi  old  age  the  uterus  becomes  atrophied  and  paler  and  denser  in  texture ;  a  more  distinct 


['  Dr.  A.  W.  Johnstone  of  Danville.  Kentucky  f  Brit.  Otfmreot.  Joum.,  ii.  292),  has  made  tnme  rerv 
IniiHirtant  obser^alidiiN  on  the  mucoiut  membrane  of  llie  uienm.  He  cuUh  it  the  "mco&trual  organ,  * 
and  savft  that  it  is  **not  n  mumuK  tnemhn\tie,  hut  belnnen  In  the  s<>  rxilled  adenoid  tittsncit/'  nnd  that 
menstruation  is  for  it  exactly  whnt  the  lymph-fitreitm  is  to  the  lymph-glands  or  the  blood-current  to 
the  Hpleen.  I.ike  the  testifies,  tunsiU,  I'ever'H  putches.  the  thymuH  gland,  »nd  many  hair-follielea, 
its  fuTiHional  activity  duos  not  extend  ihnmghout  life.  The  mcnHtnial  organ  develn|is  at  puberty  and 
declines  nt  the  menopaiige,  its  t^tnicture  varying  reniiirkably  at  these  two  peri'^s  from  chat  of  its 
active  functioHiil  life.  At  encli  menstruation  the  epilbelinni  of  the  body  ot'  ihe  nteriiH  i;*  shed,  tints 
preparing  a  nidus  for  the  iniprcirnatcd  nvuni,  while  that  of  ihc  *H'rvix  and  tubes  is  not  shc<l,  and  an 
Impregnated  ovum  will  not  therefore  adhere  to  it.  In  salpinuitin.  etc..  if  the  mucous  membrane  is 
lost,  an  impregnaleil  ovum  may  adhere  and  prfkduce  tuUil  pregmmcy  (Tail).  J.  BInnd  Sutton's 
paper  on  "  Men*ttniatinn  in  Mnnkeyiit"  immediately  jirecedes  Dr.  John.*iloneVimportant  contribution, 
and  confirms  it  to  a  remarkable  degree.] 
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cHinstriction  separates  the  bodv  aqd  cvrrbt.     The  OHtium  internum,  aiicl,  oocasxonalU, 
orifice,  ollen  become  oblitertited  and  its  labia  almost  pntirel;*-  disuppvar. 
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Appendages  op  the  Uterus. 

The  appendages  of  tlie  uterus  aiv  the  Fallopian  tubes,  tbe  ovarua  and  UK 
nments,  and  the  round  !i;;aiijent^.  Thet*e  structures,  together  with  their  nt 
vessels  and  nerveH  lUid  some  scattered  muscular  fibre.s»  are  enclosed  betwe 
two  folds  of  peritoneum  which  constitute  the  broad  ligaments ;  they  are  plai 
the  following;  onler:  in  front  is  the  round  ligament;  the  Fallopian  tube  og 
the  free  margin  of  the  broad  ligament ;  the  ovary  and  its  ligament  are  behiil 
below  the  latter. 

The  Fallopian  Tubes,  or  Oviducts,  convey  the  ova  from  the  ov 
cavity  of  tbe  uterus.  They  are  two  in  number,  one  cm  each  side,  sitni 
free  margin  of  tbe  liroad  ligament,  extending  from  each  su|n.'nur  angle  ol 
to  the  sides  of  the  pelvis.  FiUcli  tube  is  aliout  four  IncheH  in  length;  itstl 
exceedingly  minute,  and  comuicncot*  at  tbe  superior  angle  of  the  uterus  by  »  i 
orifice,  the  ostium  tnUmtttti,  which  will  hardly  admit  a  fine  bristle;  it  con 
narrow  along  the  inner  lialf  of  the  tube,  and  tlcn  gradually  widens  into  9JM 
shaped  extremity  which  becomes  contracted  at  its  termination.  Thi^oritio^f 
the  onttttin  afnhimhnth\  and  coniuiunicales  with  the  peritoneal  cavity.  It.**  to 
arc  surr«>undcd  l>y  a  series  of  fringe-like  processes,  tcnued /////Aw*,  and  one  ol 
processes  is  connected  with  tbe  outer  end  of  tbe  ovary.  To  ibis  piirt  of  the  tu 
nn>me  fifiihru/tni  fxtmnitt/  is  applied  ;  it  is  also  called  morftun  diaholi,  from  the 
liar  manner  in  which  it  embraces  the  suiface  of  the  ovary  during  sexual  excite 
In  connection  with  the  fimbriie  of  the  Fa]lo[)ian  tube  or  with  the  broad  lis 
close  to  them  there  is  frc(|uenTly  a  small  vesicle  or  hi/datid^  floating  on  a  lon^ 
of  peritoneum. 

Structure. — The  Fallopian  tube  consists  of  three  coats — a  serous,  muf 
mucous. 

The  exU'tnit!  or  serous  coat  is  derived  from  the  peritoneum. 

The  middle  or  mttscular  coftt  consists  of  an  external  longitudinal  at» 
nal  circular  layer  of  muscular  fibres  continuous  with  those  of  tbe  uterus. 

The  frttentfil  or  murous  ront  is  continuous  with  the  raucous  lining  of 
and  at  the  free  extremity  <d'  the  tube  with  tbe  ])critoncum.  It  is  thrown  into 
tudinal  folds  in  the  outer  part  of  the  tube,  wliich  indicate  its  udaptation  for 
tion,  and  is  covered  by  a  colunniar  ciliated  epithelium.  This  form  of  epithel 
also  foun<l  on  the  inner  surface  of  the  fimbriie.  while  on  the  outer  or  serous  ^v 
of  these  processes  the  epithelium  gradually  merges  into  the  pavement  epithcli 
the  peritoneum.  ^H 

[Tiie  Fallopian  tubes  of  late  have  been  »hown  to  be  the  frequent  seat^l 
mation  (salpingitis),  fnllowed  by  local  dropsy  (hytlnisalpinx),  or  accumulnttc 
pus  (pyosalpinx)^  or  of  blood  (bemato-salpinx).    Laparotomy  ol\en  has  to 
to  for  tbe  relief  of  such  diseases.] 

The  Ovaries  {trtstm  mnUchreit^  Galen)  are  analogous  to  the  testes  in 
They  are  ovid-shai>ed  bodies  of  an  elongated  ionw^  fiattenod  frum  above  down 
silMuted  one  on  each  side  of  the  uterus  in  the  posterior  part  of  tbe  t 
bebintl  and  below  tbe   Fallopian   tubes.      Each  ovary  is  connected   1 
margin  to  the  bnia*!  ligaments  ;  by  il^  inner  extremity  to  the  uterus  by  a  \ 
ligament,  the  ligament  of  llie  ovary;  nnd  by  its  outer  end  to  the  fimbriati 
ity  of  the  Fallopian  tube  by  a  short  ligamentous  cord.    The  oviirii«s  are  o^ 
color  and  present  either  a  siiiooth  or  puckered  uneven  surface.    Tbev  arc 
an  inch  and  a  half  in  length,  tbree-quarlers  of  an  inch  in  width,  nnd  alx 
of  an  inch  thick,  and  weigh  from  one  to  two  drachms.     Tbe  Hurfjiri'^  andpW 
convex  border  arc  free,  tbe  anterior  straight  border  being  attached  to  tW 
ligament.  ^ 

Professor  His  has  described  the  position  of  tbe  ovary  with  i 
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ftlmost  vertical  and  the  Fnllopiaii  tube  as  running  along  its  upper  extremity,  and 
tben  taking  a  sudden  turn  downward  over  the  outer  bonier  of  the  ovary  to  below 
the  level  of  its  lower  extremity.     From  this  point  the  fimbriae  are  directed  upward, 

[Fio.  tJ59. 


Puflterior  View  of  Vturiuu  Appenf1aK^*s:  1.  ntcrufi:  '.*.  FnUopiitii  liilw;  ft,  fliiibriaitNl  vxtrcmlty  nnd  openliix  uf  tbv 
KuUopiun  tulie;  4,tpouphuron:  ^,  ovary;  6.  liicAiuiriit:  ^.lltruiutrnl  of  Ilic  uvary  :  B,  liifuaUlbiiiu-pvivlc  (brooil) 
Ligamcui  iUeule).    Compuni  Fig.  lio,  p.  rJtl,  nud  Fig.  <id7,  p.  uw.) 

nml  the  ovary  re.sts  upon  them.  Froui  tin?  dei»cription  it  would  appear  that  the  ripe 
ova,  when  liberated  from  the  ovary,  would  drop  at  once  into  the  tube. 

Structure. — The  ovary  eorsist.s  of  a  niiinber  of  (inuiHnn  ve^iele-s  imbedded  in 
the  mcMhcs  of  a  .strimui  or  framework,  and  invested  by  a  serous  covering  derived 
from  the  peritoneum. 

Serous  Coverim/. — Though  the  investing  membrane  of  the  ovary  is  derived  from 
the  peritoneum,  it  differs  essentially  from  that  stnietiire.  iiiii?iiuuch  as  its  epithelium 
consistfi  of  a  single  layer  of  columnar  cells,  instead  of  the  flattened  endothelial  cells 
of  other  parti*;   this  haa  been  tenued  the  ycrmimd  epithelmm  of  Wahleyer^  and 


Fio.  6M. 
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gives  to  the  surface  of  the  ovary  a  dull  graj  aspect  instead  of  the  shining  smooth- 
ness of  serous  membranes  generally. 

Stroma. — The  stroma  is  a  peculiar  sofb  tissue  abundantly  supplied  with  blo<rd- 
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vessels,  consistiug  for  the  moPt  part  of  8pindle-shape<l  cells,  with  a 
of  ordinary  coniicrtive  lissue.     Those  celU  have  been  regarded  by  some  aimti 
as  unstriped  iimMcle-eidK  which,  indeed,  they  moat  re-sexnldr  (liis);  by  othei 
nective-tiasue  cells  (WaJdeycr.  Ilenle,  uud  KoUiker).     On  the  surfaev  of  ' 
this  tissue  is  much  condensed,  and  forms  a  layer  composed  of  slion  connect 
fibres,  with  fusiform  cells  bcrwoen  them.     This  wils  formerly  re;j;urded  as  a  di 
fibrous  covering,  and  wils  termed  the  tunica  albuifitwa,  but  is  nothing  m( 
condensed  layer  of  the  stroma  td*  the  ovary. 

Graafian  Vesicles. — Upon  making  a  section  of  an  ovary  numerous  round 
parent  vesicles  of  various  sizes  are  to  be  seen ;  they  are  the  Graafian  vet 
ovisacs  containing  the  ova.    Immediately  bencnith  the  superficial  covering' 

of  struma,  in  which  are  a  Inrgj 
Kirt.  661.  of  minute  vcjijcles  of  uniform 

tJtt  "fan  hich  in  diametor. 
the  Graafian  vehicles  in  their  o 
condition,  and  the  layer  wfavre  dv 
found  has  been  termed  the  et^ 
layer.     Thoy  are  especially  qi 
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Section  of  i\\K  oviiry  iui.r  ^^-uron):  I.  cuter  coverinK; 
I',  attached  bi«rJer;  %  cenirul  M,n>miii  \  pcrlpberul 
strt^>nm;  4,  blattd-veMulit;  r>,  Grnatiiin  follickit  [n  lhv\v 
earlteitt  *t»g«*;  fi.  7.  8,  more  ndvanc*?*!  ftiUicles;  ft,  aa 
almost  mature  rolUck> .  i*'.  r<>]licle  Truin  wbU:h  the  ovum 
has  eacapt'd  ;  lu,  LMirptu  luteum. 
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ID  the  ovary  of  the  young  child.  After  puberty  and  during  the  whole  of 
bearing  period  large  and  mature  (or  almost  mature)  Grajvfian  vesicles  are  iil5«D  ^ 
in  the  cortical  layer  in  STimll  numhers.  and  also  '■•cor[>ora  lutea,"  the  reniaii 
vesicles  which  have  burst  and  are  undergoing  atrophy  ami  absorption.  Br 
this  superficial  stratum  other  larger  and  more  mature  Gnuifiau  vesicles  are 
imbc(hlcd  in  the  ovarian  stroma.  These  increase  in  size  a<  they  recede  froi 
surface  toward  a  highly  vai<cular  stroma  in  the  centre  of  ihe  organ,  termei 
metlullary  substance  (zona  v:iscuIosa,  Waldeyer).  This  stroma  forms  the  Xm\ 
the  hiliim  by  which  the  ovary  is  attachetl  and  through  which  the  b!ood-r 
enter;   it  does  not  contain  any  Omafian  vesicles. 

The  Graafian  vesiflf^  consist  of  an  external  fibro-vascuUr  coat  conni 
the  surrounding  stroma  of  the  ovary  bv  a  network  of  bU>od-veft.'M3ls.  and  arT 
coat,  named  oi'/crt/j«M/€*,  which  is  lined  by  a  layer  of  nucU-ated  cells,  called  the 
hratta  granuloHt.  The  fluid  contained  in  the  interior  of  the  vesicles  is  tran!*ii 
and  albuminous,  and  in  it  is  suspended!  the  ovum.  In  that  pur!  of  the  mature  <3 
ian  vesicle  wlueh  is  nearest  the  surface  of  the  ovary  the  cells  of  the  meml 
granulosa  are  collected  into  a  mass  which  projects  into  the  oavity  of  the  vc 
This  is  termed  the  discus  proh't^erus,  and  in  this  the  ovum  is  imbedded.' 

The  ova  are  forme<l  from  the  germ-epithelium  nn  the  surface  of  the  ovnrv 
cells  become  f^largpd  nnd  involuted,  fonning  little  depressions  on  the  surface  c 
ovary.  As  they  sink  deeper  into  ihe  tissue  they  hwome  enclosed  hv  thr  outgi 
of  procewes  from  the  stroma  of  the  ovary,  and,  becoming  surmuuded,  their  coi 
tion  with  the  surface  is  cut  off  and  the  germ-epithelium  forming  the  involuti 
containe<l  in  a  cavity,  the  future  Graafian  follicle.  The  germ-cell  or  ct-lls  now 
the  ovum;  the  cell-wall  fonns  the  vifellino  membrane;  the  nucleus,  the  gen 

'  For  a  (lescriplion  of  tlie  ovum  see  p.  99. 
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area ;  and  a  nudeuliiaf  whicli  »ouu  appeal's,  the  gurmiaul  apot.  A  rieax  homogeue- 
ous  protoplasm  is  fornietl  within  the  cell,  con»titutiug  tiie  yolk,  and  thuH  die  priuior- 
dial  ovum  is  developed.  According  to  Dr.  Fouliti,  the  cells  of  the  inemhmna  gnuiu- 
lona  are  formed  out  of  llie  nuclei  of  the  fibro-ceilnlar  stroma  of  the  ovary. ^ 

The  formation,  development,  and  maturation  of  the  Onrnfian  vesicles  ntid  ova 
eontirrue  uuinterrufitedly  from  infancy  to  the  end  of  the  fruitful  pcrioil  of  i¥(»nuui*s 
life.  Before  puberty  the  ovaries  are  >ma]l :  the  Graafian  vesicles  contained  in  them 
are  disposed  in  a  comparatively  thick  layer  in  the  cortical  substance;  here  they 
present  the  appearance  of  a  large  number  of  minute  closed  vesicles,  constituting 
the  early  condition  of  the  Graafian  vesicle ;  man}',  however,  never  attain  full  devel- 
o|)ment,  but  shrink  and  disappear,  their  ovii  being  incapable  of  impregnation.  At 
puberty  the  ovaries  enlarge,  are  more  vaj*cular.  the  Graafian  vesicles  are  developed 
m  greater  abundance,  and  their  ova  are  capable  of  fecundation. 

Discharge  of  the  Ovum. — The  Graafian  vesicles,  after  gradually  approaching 
the  surface  id' the  ovary.  Lurst:  the  ovum  and  fluid  contents  of  the  vesicles  are  lib- 
erateil,  and  escape  on  the  exterior  of  the  ovary,  pa:ssing  thence  into  the  Fallopian 
tube,  the  fimbriated  processes  of  which  are  supposed  to  grasp  the  ovnry,  the  aperture 
of  the  tube  being  applie<l  to  the  part  corresponding  to  the  matured  and  bursting 
vesicle.  In  the  human  subject  and  most  Mammalia  the  maturation  anrl  <lischarge  of 
the  ova  occur  at  regular  j>eriods  only,  and  are  in<licHted  in  the  Mammalia  by  the 
phenomena  of  heat  or  rut,  and  in  the  Luman  female  by  menstruation.  [See  footnote 
p.  t»83.]  Sexual  desire  is  more  intense  in  females  [of  the  lower  animals]  at  this 
period,  and  if  the  union  of  the  sexes  takes  place  the  ovum  may  be  fecundated. 

Corpus  Luteum. — Immediately  after  the  rupture  of  a  (iraafian  vesicle  and  the 
escape  of  its  ovum  the  vesicle  is  filled  witli  blood-tinged  Buid,  and  in  a  short  time 
the  circumference  of  the  vehicle  is  occupied  by  a  firm  >'ellow  substance  w  hich  is  prob- 
ably formed  from  plasma  exuded  fi"om  its  walls.  Dr.  Lee  believes  that  this  yellow 
matter  is  depositeii  outside  both  the  membranes  of  the  follicle  ;  Montgomery  regards 
it  as  placed  between  the  layers;  while  Kolliker  considers  it  as  a  thickening  of  the 
inner  layer  of  the  outer  coat  of  the  folliule.  The  e.vudation  is  at  first  of  a  dark- 
brown  or  brownish-red  color,  but  it  soon  becomes  paler  and  its  consistence  more 
dense. 

For  every  follicle  in  the  ovary  from  which  the  ovum  is  discharged  a  corpus  luteum 
will  bo  found.  But  the  characters  it  exhibit,s  and  the  changes  productnl  in  it  will  he 
determined  by  the  circumstance  of  the  ovum  being  impregnated  or  not. 

Although  there  is  little  doubt  that  corpora  lutea  exist  in  the  ovaries  after  the 
escape  of  ova  independently  of  coitus  or  impregnation,  it  appears  that  the  coi-pus 
luteum  of  jjregnancy  {tntf  corjnttt  luteuiu)  possesses  charat^ters  by  which  it  may  be 
distinguiiihed  from  one  formed  in  a  follicle  from  which  an  ovum  has  been  discharged 
without  subsequent  impregnation  {faUe  cor/nut  Ititrum). 

The  tnte  corpora  lutea  are  of  large  size — often  as  large  as  a  mulberry — of  a 
rounded  form,  and  project  from  the  surface  of  the  ovary,  the  summit  of  the  projec- 
tion presenting  a  triangnlar  depression  or  cicatrix  where  the  peritoneniu  appears  to 
Lave  been  torn.  They  contain  a  small  cavity  in  iheir  centre  during  the  early  period 
of  their  formation,  which  becomes  contracted  anil  exhibits  a  stellate  cicatrix  tluring 
the  later  stages  of  pregnancy,  nieir  vascularity,  lobulated  or  puckered  appearance, 
firm  consistence,  and  yellow  color  are  also  characteristic  marks  of  true  corpora 
lutea. 

Faint'  corpora  lutea  are  of  small  size,  do  not  project  from  the  surface  of  the  ovary, 
are  angular  in  form,  seldom  present  any  cicatrix,  contain  no  cavity  in  their  centre; 
the  material  composing  them  is  not  lobulated,  its  consistence  is  usually  soft,  often 
resembling  coagulated  blood;  the  yellow  matter  exists  in  the  form  of  a  ver^'  thin 
layer,  or  more  commonly  is  entirely  wanting.  False  corpora,  lutea  most  fre<|uenlly 
result  from  the  effusion  into  the  cavities  of  the  Gniafian  vesicles  of  senim  or  blooa, 
which  subsequently  undergoes  various  changes  and  is  ultimately  removed.  Dr.  Lee 
states  that  in  the  false  corpora  lutea  the  yellow  substance  is  contained  within  or 
'  Proeeedmga  of  thf  Roy<fl  Society  of  Edinburgh^  April,  1875. 
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attached  to  the  inner  surface  of  the  Graafian  vesicle,  and  does  not  8nmini 
the  case  in  the  true  corptini  lureu. 

In  the  fietus  the  ovaries,  like  the  teHtet*.  are  situated  in  the  lumbar 
tlie  kidneys.  Thev  nmy  be  distinguished  from  those  bodies  at  an  carlv  peri< 
their  elongated  an<1  Haltencd  form,  and  by  their  position,  which  is  at  nr^^j 
and  then  nearly  transverse.     They  gmdiifilly  descend  into  the  pelvis.     ^| 

Lying  above  the  ovary  in  the  broad  ligament  between  it  ntid  the  Falhipmt 
18  the  organ  of  IloserunUUer,  called  also  the  parovarium  or  epoophnron.  This 
remnant  of  a  foetal  structure,  the  development  of  wliicb  has  been  described 
former  pge  (|i.  136).  [See  also  Fig.  <>.Si»,  p.  itHo.]  In  the  adult  it  conaist) 
few  riosfd  convoluted  tubes  lined  with  epithelium,  some  of  them  atrophied,  ui 
usually  distinguishable  from  the  rest  by  ending  in  a  bulbous  or  hydatid  «w« 
The  parovarium  is  connected  at  its  uterine  extremity  with  tlie  remains  c 
VVoltiian  duct — the  duct  of  (jartner. 

The  Lifirainent  of  the  Ovary  is  a  rounded  cord  which  extends  from  each  m 
angle  of  the  uterus  to  the  inner  extremity  of  the  ovary  ;  it  consists  of  fibrous 
and  a  few  muscular  fibres  derived  from  tlie  ulenis. 

The  Hound  Ligramente  are  two  rounded  cords,  between  four  and  five  ind 
length,  situated  between  the  layers  of  the  broad  ligament,  in  front  of  ancl  held 
Fallopian  tube.  Commencing  on  eiu-.h  side  at  the  superior  angle  of  the  utenii 
ligament  passes  forward  aud  outward  through  the  internal  abdominal  ring,  al»r 
inguinal  canal  to  the  labia  majora,  in  which  it  becomes  lost.  The  round  hg; 
consists  of  areolar  tissue,  vessels,  and  nerves,  besides  a  dense  bundle  of  fibrous 
and  muscular  fibres  prolonged  from  the  ulenis.  enclosed  in  a  dnplicafui 
toneum,  which  in  the  fi.vtus  is  pi-olonged  iu  the  form  of  a  tubular  process 
distance  into  the  inguinal  canal.  This  process  is  called  the  tumal  of  N 
genenilly  obliterated  in  the  adult,  but  sometimes  remains  pervious  even  in 
life.  It  is  analogous  to  the  peritoneal  pouch  which  accompanies  the  descent  < 
testis. 

Vessels  and  Nkrvrs. — The  arteries  of  the  ovariea  and  Fallopian  tubee  a; 
ovarian,  fr-ora  the  aorta.  They  anastomose  with  the  termination  of  the  u 
arteries,  and  enter  the  attached  border  of  the  ovary.  The  veinn  follow  the  oou 
the  ai^teries :  they  form  a  plexus  near  the  ovary,  the  juimpiniffirm  pi^^^^^ 
nervva  are  derived  from  the  inferior  fay|Mig*Lstric  or  pelvic  plexus  and  wi 
ovarian  plexus,  the  Fallopian  tube  receiving  a  branch  from  one  of  the  u 
nerves. 
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The  Mammse,  or  breasts,  are  accessory  glands  of  the  generative 
secrete  tbe  milk.  They  exist  in  the  male  as  well  as  in  the  female,  but  in  the  f! 
only  in  the  rudimentary  slate,  unless  their  growth  is  cxeite<l  by  pwuliar  ci^ 
Stances.  [Very  rarely  in  the  male,  but  very  frequently  in  the  feranle,  lliey  ai 
seat  of  carcinomatous  and  other  tumors.]  In  the  female  they  are  two  lurgt* 
spherical  eminences  si!\iated  tf)ward  the  latend  aspect  of  the  peetond  n'gioii,  \ 
sponding  to  the  intervals  between  tlic  third  ami  sixth  or  seventh  ribs,  and  i-xtei 
from  the  side  of  the  sternum  to  the  axilla.  [Occasionally,  but  vi*r}'  rarely,  ? 
numerary  breasts  exist.]  Their  weight  and  dimensions  differ  at  different  perio 
life  and  in  different  individuals.  Before  puberty  they  are  of  small  t^ize.  but  m 
as  the  generative  organs  bcrome  more  completely  developed.  They  increase  d 
pregnancy,  and  especially  after  delivery,  nn'l  become  atrophied  in  old  age.  Th 
mamma  is  genendly  a  little  larger  titan  the  rifrht.  Their  base  is  nearly  cin 
flattened  or  slijrhtly  concave,  and  has  its  kmg  diameter  directed  npwartl  ami  oDi 
toward  the  axilla;  they  are  separated  from  the  Pectoral  muscles  by  a  thin  lay 
superficial  fascia.  The  outer  surface  of  the  mamnm  is  convex,  and  presimti 
below  the  centre  a  small  conical  prominence  the  tiipple  {nuimmUla).  The  surfa 
the  nipple  is  dark-colored  and  surrounried  by  nn  areola  having  a  colored  lint 
the  virgin  the  aroola  is  of  a  delicate  rosy  hue ;  about  tlie  second  month  of  impr 
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tion  it  enlarges  and  acquire  a  darker  tinge.,  which  increases  as  pregnancy  advances, 
becominjj  in  some  cases  of  a  dark-brown  or  even  black  color.  This  color  diminishes 
as  sotm  as  lactation  is  over,  but  is  never  entirely  lost  through  life.  These  changes 
in  the  color  of  the  areola  are  of  extreme  importance  in  forming  a  conclusion  in  a 
case  of  suspected  fii-st  pregnancy. 

The  Nipple  is  a  cylindrical  or  conical  eminence  capable  of  undergoing  a  sort  of 
erection  from  mechanical  excitement — a  chan<je  mainly  due  to  the  contraction  of  its 
muscular  fibres.  It  is  of  a  pink  or  brownish  hue,  its  surface  wrinkled  and  provided 
witii  paj>illa\  and  it  is  perforated  by  numerous  orifices,  the  apertures  of  the  lactifer- 
ous ducts.  Near  tlie  base  of  the  nipple  an<l  upon  the  surface  of  tlie  areola  are 
numerous  sebaceous  glan*ls,  which  become  much  eidarged  during  lactation,  and 
present  the  appearance  of  small  tubercles  beneath  the  skin.  These  glands  secrete 
a  peculiar  fatty  substance  which  serves  as  a  protection  to  the  integument  of  the 
nipple  in  the  act  of  sucking.  The  nipple  consists  of  numerous  vessels,  intermixed 
with  plain  muscular  fibres  which  arc  ])rincipally  arranged  in  a  circular  manner 
around  the  base,  some  few  fibres  radiating  from  base  to  apex. 

Structure. — The  mamma  consists  of  gland-tissue,  of  fibrous  tissue  connecting 
its  lol>es,  and  of  fatty  tissue  in  the  intervals  between  the  lobes.  The  nuiunnary 
gland  wlien  freed  from  cellular  tissue  anil  fat  is  of  a  ]»ale  reddish  coli»r,  firm  in  tex- 
ture, circular  in  form,  flattened  from  before  backward,  thicker  in  the  centre  than  at 
the  circumference,  and  presenting  several  inequalities  ou  its  surface,  esjiecially  in 
front.  It  consists  of  numerous  lobes,  and  these  are  composed  of  lobules  connected 
together  by  areolar  tissue,  blood-vessels,  and  ducts.  The  smallest  lobules  consist 
of  a  cluster  of  rounded  vesicles  which  open  into  tiie  smallest  branches  of  tlie  lac- 
tiferous ducts;  these  ducts,  ujiiting,  form  larger  ducts,  which  terminate  in  a  single 
canal,  corresponding  ■with  one  of  the  chief  subdivisions  of  the  glanvl.  The  number 
of  excretory  ducts  varies  from  fifteen  to  twenty:  they  are  termed  the  tubuli  iuctiferi 
or  qahictopkori.  They  converge  toward  the  areola,  beneath  which  they  form  dila- 
tations or  ampttlltp,  which  serve  as  reservoirs  for  the  milk,  and  at  the  base  of  the 
nipi>le  become  contracted  and  pursue  a  straight  course  to  its  summit,  perforating  it 
by  separate  orifices  considerably  narrower  than  the  ducts  themselves.  The  ducts 
arc  composed  of  areolar  tissue,  with  longitudinal  and  transverse  elastic  fibres  and 
longitudinal  muscular  fibres;  their  mucous  lining  is  continuous  at  the  point  of  the 
nipjde  with  the  integument.  The  epitlielium  of  the  mammary  glan<i  <lifl*ers  accord- 
ing to  tlie  state  of  activity  of  the  organ.  In  tlie  resting  gland — that  is  to  sjiy,  in 
the  gland  of  a  woman  who  is  not  pregiumt  or  suckling — the  alveoli  arc  very  small 
and  solid,  being  filled  with  a  mass  of  gmnular  polyhedral  cells.  During  pregnancy 
the  alveoli  enlarge  and  the  cells  undergo  rapid  multiplimtion.  At  the  comiuoncc- 
mcnl  of  lactation  the  cells  in  the  centre  of  the  alveolus  undergo  fatty  degeneration, 
and  are  eliminatwl  in  the  first  milk  as  colostntm  corpuscles.  The  peripheral  cells 
of  the  alveolus  remain,  and  form  a  single  layer  of  granular,  short,  columnar  cells, 
with  a  spherical  nucleus,  lining  the  limiting  membrami  propria.  These  cells  during 
the  state  of  activity  of  the  gland  arc  rapiibic  of  forming  in  their  interior  oil-glob- 
ules, which  are  then  ejected  into  the  lumen  of  the  alveolus  aud  constitute  the  milk- 
globules. 

The_/?7>roM«  tiif^ue  invests  the  entire  surface  of  the  breast,  and  sends  down  septa 
between  its  lobes,  connectin^r  them  to;;ether. 

The  fftffi/  ti'xitttr  surrounds  the  surface  of  tlie  gland,  and  iM*cupies  the  iiitcrvals 
betwwn  its  lobes  and  lobules.  It  usually  exists  in  considerablt*  abundance,  and 
detenuines  the  form  and  size  of  the  gland.  There  is  no  fat  immediately  beneath 
the  aretda  and  nipple. 

Vessels  and  Serves. — The  mi-erics  supplying  the  mammic  are  derived  fr<un 
the  thoracic  branches  of  the  axillary,  the  iutercostals,  and  the  internal  luaninuir}*. 
The  twins  describe  an  anastomotic  circle  round  the  base  of  the  nipple,  called  by 
llaller  the  drcuhts  rowsuti.  From  this  large  branches  transmit  the  blood  to  the 
circumference  of  the  gland,  and  end  in  tlie  axillary  and  internal  mammary  veins. 
The  h/mphatiffi^  for  the  most  part,  nin  along  the  lower  border  of  the  Pectoralia 
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major  to  the  axillary  glands.  [These  are  especially  important  from  the  freqc 
occurrence  of  carcinoma  in  the  breast.]  Some  few  from  the  inner  side  of 
breast  perforate  the  intercostal  spaces  and  empty  themselves  into  the  ante 
mediastinal  glands.  The  nerves  are  derived  from  the  anterior  and  lateral  cutane 
nerves  of  the  thorax. 
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The  Surgical  Anatoniv  of  Inguinal   Hernia. 

DiitsertifH  (Fig.  (^fi3). — For  di»*t«N'tio!i  uf  th-*  part**  <'0!HH'rin*«l  in  in^iinnl  liprnia  u  mule  suhjcct 
free  from  fat  should  always  be  aclcctwi.  The  IkhU*  shoiihi  lie  pluecil  in  th**  sunine  iwwidon,  ihi* 
ulidnDien  and  pelvis  raiii>etl  by  moan?  of  blocks  place*)  beneath  them,  and  the  lo'wer  extremities 
rotatod  outward,  so  ah  to  make  the  piirti*  as  tense  a^  [Mj^^iibh'.  If  the  alMlominal  wuIIk  are  flaeeid, 
the  e^vity  of  the  abdomen  »ihou)d  Ite  inflated  by  an  ujKTtiire  thmui^h  t\w  umbilieuci.  An  ineifiiion 
slioub!  >io  made  aJong  the  middle  line  from  the  unihiliL'Us  to  the  pubei^,  and  continued  along  the 
front  of  the  wrotnni,  iind  a  seotmd  ineisinn  from  the  anterior  superior  npine  of  the  ilium  to  just 
betow  tlu>  innbilii*u8.  These  incisions  should  ilivide  (he  intepimcnt.  and  the  trian^'uIar-sha|HHl 
flap  incbiHcfl  l»etween  them  ^hu^ld  Ije  reflected  downward  and  outward,  when  the  ^nperHciul 
fa»;ia  will  1>e  exjHiHcd.  • 

The  Superficial  Fascia  in  this  region  consists  of  two  layei-w,  i>etween  vliiob  are 
found  the  Mipcrficial  vt'ssels  and  nerves  and  the  inguinal  Ivniphatic  glands. 

The  superjiritil  hi/fr  la  thick,  areolar  in  texture,  containinjr  adipose  tissue  in  its 
TYieshes,  the  f|nantity  of  which  varies  in  difierent  suhjert.-*.  Below,  it  passet*  over 
Puupart's  liiriinirfit.  and  is  continuous  with  the  outer  hiycr  of  the  superficial  fa>5cia 
of  llie  tlii^h.  Tliis  fuscia  is  coutinue<l  as  a  tubular  prtdongjitiou  nround  the  outer 
8urfnce  of  the  cord  and  testis.  In  this  situation  it  changes  its  chanteter;  it  becomes 
thin,  destitute  of  adipose  tissue,  and  of  a  |>a]e  reddish  color,  and  assists  in  forming 
the  dartos.  From  the  scrotum  it  umy  he  trace<l  backward  to  be  continuous  with 
the  superficial  fiuscia  of  the  perinetim.  This  layer  should  be  removed,  by  dividing 
it  across  in  the  same  direction  as  the  external  incisions  and  reflecting  it  downward 
and  otitwani,  wlien  the  following  vessels  and  nerves  will  be  exposed  :  The  superficial 
epig:istric,  superficial  circumflex  iliac,  and  stiperficial  external  pudic  A'cssels,  the  ter- 
minal filaments  of  the  hy|>ogastne  branch  of  the  ilio-hypogastric  nerve,  and  the 
upper  chain  of  iiitruinal  lymphatic  glands. 

The  ttitpi'i-Jicidl  f/>t)/tistnr  artery  crosses  Poujiart's  ligament,  and  ascends  ob- 
liquely toward  the  umbilicus,  lying  midway  between  the  spine  of  the  ilium  and  the 
pubes.  It  .sup]ilies  the  integument  and  anastomoses  with  the  deep  epigastric.  This 
vessel  is  a  branch  of  the  common  femoral  artery,  and  passes  through  the  saphenous 
opening  of  the  fascia  lat^i.  Its  accompanying  vein  empties  itself  into  the  internal 
sjiphenous  after  having  pierced  the  cribriform  fascia. 

The  snpvrficinl  cirvumflex  iliac  artery  passes  outward  toward  the  crest  of  the 
iliinn,  generally  lying  below  the  level  of  Pouparts  ligament,  ami  scntling  only  a 
few   brunches  upward  to  the  abdomen. 

The  fsitpi'rjiciftl  exUrnal  pudtc  artery  passes  transversely  inward  across  the  sper- 
matic cord,  and  supplies  the  integument  of  the  hypogastric  region  and  of  the  peuis 
and  scrotum.  This  vessel  is  usually  divided  in  the  first  incision  made  in  the  opera- 
lion  for  inguinal  hernia,  and  occasionally  requires  the  application  of  n  liijaiure. 

The  veins  accompanying  these  superficial  vessels  are  usually  much  larger  than 
the  arteries:  they  tenninate  in  the  internal  saphenous  vein. 

Lytnphutit'  vrnfU'ls  are  found,  taking  the  same  course  as  the  bbW-vessels:  they 
returu  the  lymph  from  the  superficial  structures  in  the  lower  part  of  the  iibdomen, 
the  scrotum,  penis,  mucous  membrane  of  the  urethra,  perinwil  and  gluteal  regions, 
anil  terminate  in  a  small  chain  of  lymphatic  glands,  three  or  four  in  number,  which 
lie  on  a  level  Avitb  Poujmrt's  ligament. 

Nkrves, — The  hypogastric  branch  of  the  ilio-hypog:i>*tric  nerve  perforates  the 
ap^meurosis  of  the  extornrti  oblique  above  and  to  the  outer  side  of  the  extermil  ring, 
ami  is  distributed  to  the  integument  covering  the  hyjwgastric  region.  The  ilio- 
inguinal nerve  may  also  be  seen  emerging  at  the  external  abdominal  ring  and  piiss- 
ing  down  to  supply  the  skin  of  the  scrotum  find  inner  side  of  the  thigh. 

The  deep  layer  of  mrperfirial  faji/'in  should  be  divideil  across  in  the  same  direc- 
tion as  the  external  incisions,  separated  from  the  aiMJUcurosis  of  the  External  oblique, 
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to  which  it  is  connected  by  delicate  artx)lHr  tisj^ue,  and  n»flect©d  dowtiwani 
ward.  It  is  thin,  aponeurotic  in  alructure,  and  of  eoasiderablt*  ttren^l 
intimfttely  ndherent  in  the  middle  line  to  the  linea  alba,  and  below  to 
length  of  Poupart'8  Lgament  and  the  upper  part  of  the  fiuscia  lata.  It  foruw  a 
tubular  prolongation  roun^l  the  outer  surface  of  the  cord,  and  is  continuoiiB  wit 
dartoH  of  the  Hcrotuni.  Fmui  the  back  of  the  scrotum  it  may  hi-  trac^»d  inl4 
perineum,  where  it  is  continuous  with  the  deep  layer  of  the  superficial  fascia  in 
rej;ion,  which  is  attached  behind  to  the  triangular  ligament  and  on  each  side  % 
ramus  of  the  pubes  and  ischium.  The  connections  of  thi.-*  fascia  serve 
the  course  taken  by  tlie  urine  in  extravaiiation  of  that  lluid  from  ruptt 
urethra:  parsing  forward  fnuu  the  perineum  into  the  scrotum,  it  ascends 
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abdomen,  but  is  prcvontod  extending  into  the  thighs  by  the  atrachment  of  Uie 
to  the  ramu:j  of  the  pubcs  ond  ischium  on  each  side,  and  to  l\>upart*a  ligamci 
front,  and  is  prevented  from  prt.ssing  on  to  the  buttock  by  the  i^otsterior  conniJc 
of  the  perineal  fascia. 

The  aponeurosia  of  the  Sxtemal  oblique  muscle  is  exposed  on  the  reu 
of  this  fascia.  It  is  a  thin,  strong,  membranous  aponeurosis,  tlio  fibrcR  of  wUd 
directed  obliquely  downward  »u<t  inward.  It  is  attaciied  to  the  anterior  «rap 
spinous  process  of  the  ilium,  the  spine  of  the  pubes,  the  linea  ilio-pectiDea. 
sis  pubis,  and  linea  alba.  That  portion  of  tlie  aponeurosis  which  extends 
anterior  superior  spine  of  the  ilium  to  the  spine  of  the  pubos  is  termed 
UgatneiU  or  the  crural  arch  [Fig.  tiTl.  p.  lODtj].     Fi*om  ita  attachment  to 
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of  the  pubes  a  portion  of  the  aponeurosis  is  reflected  Uownwurd  aitd  outward  to  be 
inseited  into  the  pectineal  line:  this  is  termed  Gimhernnfn  iigament. 

The  External  Abdominal  Ring:. — Just  above  and  to  the  outer  side  of  the  crest 
of  tbi^  pubes  an  iiit^Tval  is  seen  in  the  aponeurosis  of  the  Kxtemal  oblique,  called 
the  ei'ti'rnal  abdominal  rui<f.  Thit^  aperture  is  obU<4ue  in  direction,  somewhat  trian- 
gular in  fiu-m,  and  eorre^p^^nds  with  the  course  of  the  fibres  of  the  aponeurosis.  It 
usually  measure,^  from  ba^e  to  ajwx  about  an  incli,  and  transversely  about  half  an 
ineh.  It  is  bounded  below  by  the  crest  of  the  os  pubis ;  above  by  a  series  of  curved 
fibres,  the  intemuUirnniir^  which  pjiss  across  the  upper  angle  of  the  ring,  so  as  to 
increase  ita  strength;  and  on  eiilier  side  by  the  free  bothers  of  the  aponeurosis, 
which  are  called  the  columnft  or  pHlars  of  thr*  ring. 

The  cMernal  pillar,  which  at  the  same  time  is  inferior  from  the  oblicjuity  of  its 
direction,  is  the  stronger;  it  is  formed  by  that  portion  of  Foupart's  ligament  which 
is  inserted  into  the  spine  of  tlie  pubcs ;  it  is  curved  round  the  spermatic  cord  so  as 
to  form  a  kin»l  of  groove,  upon  which  the  cord  rests. 

The  ind'nutl  or  uttperior  pilhtr  is  a  broad,  thin,  flat  band  which  interlaces  with 
its  fellow  on  the  opposite  side  in  front  of  the  symphysis  pubb.  that  of  the  right  side 
being  superficial. 

The  external  abdominal  ring  gives  passage  to  the  spermatic  cord  in  the  male  and 
round  ligament  in  tho  female;  it  is  much  larger  in  men  than  in  women,  on  account 
of  the  large  size  of  the  spermatic  cord,  and  hence  the  great  frequency  of  inguinal 
hernia  in  men.  [It  is  calletl  a  *'ring,"  because  after  a  hernial  protrusion  occurs  it 
rcAllv  becomes  circular,  though  not  of  that  shape  before.] 

The  interrolumiifir  filtrpH  are  a  series  of  curved  tendinous  fibres  which  arch  acntss 
the  lower  part  of  the  aponeurosis  of  the  Extenial  oblique.  They  have  received  their 
name  from  stretching  across  between  the  two  pillars  [or  columns]  of  the  external 
ring;  they  increase  the  strength  of  the  membrane  which  bounds  the  upper  part  of 
this  aperture,  and  prevent  the  divergence  of  the  pillars  from  one  another.  They 
are  thickest  below,  where  they  are  connected  to  the  outer  third  of  Poupart's  liga- 
ment, and  are  inserted  into  the  linea  alba.  describiDg  a  curve  with  the  convexity 
downward.  Thev  are  much  thicker  and  stronger  at  the  outer  anjrlo  of  the  external 
ring  than  internally,  and  are  more  strongly  developed  in  the  male  than  in  the  female. 
These  fibres  are  continuous  with  a  thin  fascia  whr!sh  is  closely  connected  to  the  mar- 
gins of  the  external  ring,  and  h.as  receiv***!  the  name  of  the  intfreolumnar  or  vj-tcr- 
•mtl  spemiafic  futtrifi ;  it  fonus  a  tubular  prnbrngation  around  the  outer  surfare  of 
the  coi'd  and  testis  and  encloses  them  in  a  distinct  sheath.  The  sac  of  an  inguinal 
hernia  in  passing  through  the  external  al»dominal  ring  receives  an  investment  from 
the  intercolumnar  fastMa. 

[To  examine  the  external  ring,  place  the  finger  on  the  middle  of  the  scrotum 
and  push  it  upward  into  the  ring,  carrying  before  it  the  pouch  of  scrotum  so  formed. 
This  examination  the  student  should  make  whenever  jwssible,  both  in  persons  who 
have  no  hernia,  to  gel  an  idea  of  the  normal  condition  of  the  ring  and  cord,  and  in 
those  who  have  a  hernia,  in  order  to  recognize  the  changes  in  this  condition.  In 
the  female  the  examination  of  the  ring  is  much  less  satisfactory.] 

The  finger  should  be  introduced  a  short  distance  into  the  external  ring,  and  then, 
if  the  limb  is  extended  and  rotated  outward,  the  aponeurosis  of  the  External  oblique, 
together  with  the  iliac  portion  of  the  fascia  lata,  will  be  felt  to  become  tense,  and 
the  external  ring  much  contnicted ;  if,  on  the  contniry,  the  limb  is  flexed  upon  the 
pelvis  and  rotattvl  inward,  this  apoiuMirosis  will  become  lax.  and  the  external  ring 
sufficiently  enlarpe<l  to  admit  the  finger  with  compai*ative  ease;  hence  the  patient 
should  always  be  put  in  the  latter  position  when  the  taxis  is  applied  for  the  reduc- 
tion of  an  inguinal  hernia,  in  order  that  the  abdominal  walls  may  be  »is  nmch 
relaxed  as  possible. 

The  aponeurosis  of  the  Kxtemal  ob1i<jue  should  be  removed  bj  dividing  it  across  in  the  same 
direction  as  the  external  incision?,  and  reflwtinR  it  downward  and  nutwani ;  great  care  is  re«|iii- 
rite  in  wparutinp  it  from  tli«  apoaeuro^is  ol'  th*»  musyle  beneath.  The  lower  part  uf  the  Internal 
oblique  arnJ  the  OremasCer  are  then  exposed,  together  with  the  inguinal  canal,  which  contains  the 
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siternmtic  vonl  {y\\^.  004).     The  niodn  of  inaortiun  of  Poupart'et  and  Uiiabernat'fl  lij 
the  pubea  ahould  also  be  oxumiiuHl. 

Poupart*8  ligament,  or  the  femoral  arch,  extends  from  the  anterior  8i 
spine  of  the  iliuin  to  the  spine  of  the   pulnvs.     It  i.-^  also  uttacho<l  to  the 

neal    line   to    the    extent   of   ahc 
I^'**'  '^^^^  inch,  ftirminjz  <jiinbernat's  ligamoi 

general  direction  is  curved  towa 
thigh,  where  it  is  continiiotiB  wi 
fjiseia  lata,  \i»  out(*r  lialf  is  nt 
iiljliijue  in  its  direction,  iiud  cont 
witli  the  iliac  fascia.  lu  innr 
gradually  widens  at  its  titiachiu 
the  puhea,  is  more  horizontal  in 
tion.  and  lieA  beneath  the  8[>ennati 
y  [In  every  case  of  hernia  or  other 
^i  in. this  region  the  only  safe  vrav  W 
mine  its  real  situation  is  to  Jix  ih 
attachments  of  the  two  encLs  of  Po 
ligament  by  touch.  Its  line  shoal 
be  marked  by  an  aniline  (*'  Lndel 
pencil.  The  eye  is  very  ft| 
ceived  by  the  furrow  of  the 
by  flexure  at  the  hi[i-joint. 
is  a  little  below  I'dupart'ii  li^^usHM 
is  apt  to  mislead  us  as  to  whoth^fl 
is  femoral  or  inguinal.  Oncnl 
line  of  Poupart's  ligament  is  ara 
fixed,  aa  above,  a  hernia  that  t 
above  that  line  roust  be  inguiui 
one  below  it  mint  bo  femoral.] 
Gimbemat's  lig-ament  [Ki^ 
and  072,  p.  1006]  is  that  jK>rtion 
aponeurosis  of  the  E  x  lernal  obliqui 
is  inserted  into  the  pectineal  line 
thin,  membranous  in  stnicture,  triangular  in  shape,  the  ba.se  tlirecte*!  outwa 
a|*ex  corresponding  to  the  Hpii»e  of  the  pubes.  Its  anterior  margin  is  com 
with  Puujiart's  ligament,  and  its  posterior  margin  attachwl  to  the  pectineal  li) 
The  triaufirular  ligament  is  a  band  of  tendinous  tihi-es,  of  a  tri»ti.--ii1 41 
which  ia  attachetl  by  its  apex  to  the  reflected  portion  of  Poupart's  1 
the  pectineal  line.  It  passe,'<  inward  beneath  the  spermatic  cord,  and  rx|.:ii!'i- 
fiomewhat  fan-shaped  fascia.  lying  behind  the  inner  pillar  of  the  external  abd 
ring  and  in  front  of  the  conjoined  tendon,  and  interljK-^  with  Uie  ligament 
other  side  at  the  linea  iilba. 

Tlie  Internal  oblique  muBcle  lias  been  described  (p.  414).  The 
now  exposed  is  jwirtly  muscular  and  partly  tendinous  in  structure. 
which  arise  from  the  outer  half  of  Poupart's  ligament  are  thin,  pale  in 
dowiiwiird.  and  tenuinate  in  an  aponeurosis  which  passes  in  front  (»f  th< 
Pyramidrtlis  muscles.  t<t  be  inserted  into  tlie  crest  of  the  os  pubis  and  [H-ctinc 
to  the  extent  of  half  an  inch,  in  common  with  that  of  the  Tmnsver^alia  t 
forming  by  their  junction  the  ''coujoine<l  tendon."  This  tendon  is  placed 
Gimbernat's  ligament  and  the  external  abdominal  ring,  being  sepi%rated  frnu 
by  the  triangular  ligament,  and  serves  to  strengthen  what  would  otherwi^  be 
weak  point  in  the  abdominal  wall.  When  a  direct  inguinal  hernia  pru^ses  thnn 
external  ring  the  conjoined  tendon  usually  forms  one  of  its  coverings. 

The  Cremaster  is  a  thin  muscular  layer  composed  of  a  number 
which  arise  from  the  middle  of  Poupart's  ligament  at  the  inner  side  of 
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oblique,  being  connected  with  tliat  muscle  iiiul  also  occasionally  with  the  Transver- 
salis.  It  pa.sj*ei*  along  the  outer  side  of  the  spermatic  cord,  descends  with  it  through 
the  external  ring  upon  the  front  and  sifios  of  the  cord,  and  forms  a  series  of  loops 
which  difl'er  in  thickness  and  length  in  different  subjecrts.  Those  at  the  upper  part 
of  the  cord  are  exceedingly  short,  but  they  become  in  succession  longer  nntl  longer, 
the  longest  reachinjr  down  as  low  as  the  testicle,  where  a  few  are  inserted  into  the 
tunica  vaginalis.  Tliese  loops  are  united  together  by  areolar  tissue,  and  form  a  tliin 
covering  over  the  cord,  i\w  fancia  cretntiaterica.  The  fibres  ascend  along  the  inner 
side  of  the  w»rd,  and  are  inserted  by  a  small  ]M>iDted  tendon  into  the  crc'it  of  the  os 
pubis  and  front  of  the  sheath  of  the  Rectus  muscle.  It  is  supplied  by  the  genital 
bmnch  of  the  genito-crural  nerve.  [Part  of  tliis  muscle  is  unsiriped  nuiscular  fibre, 
but  |>art  consists  of  striped  vohintjiry  fibres.  Many  persons  can  voluntarily  contract 
the  muscle  and  elevate  the  testicle  almost  to  the  external  ring.  It  responds  also  to 
tnechanic»l  irritation  of  the  skin  of  the  upper  and  inner  thigh  by  drawing  the  finger 
or  a  pencil,  etc  quickly  across  it,  thiis  forming  the  *'Creniaster  reflex,"  analogous  to 
the  patellar  and  other  similar  reflexes.  (See  also  p.  746.)] 

It  will  be  ohserveiJ  that  the  origin  and  insctrtictn  of  tlie  ( Vema.ster  are  precisely 
similar  to  those  of  the  lower  fibres  of  the  Internal  ohlu|Ue.  This  fact  affords  an 
easy  explanation  of  the  manner  in  which  the  testicle  and  cord  ai"e  invested  by  this 
muscle.  At  an  early  period  of  f<«'tal  life  the  testis  is  place»l  at  the  lower  and  back 
part  of  the  abdominal  cavity,  but  during  its  descent  toward  the  scrotum,  Avhich  takes 
place  before  birtli.  it  pjis.ses  beneath  the  arched  border  of  tlic  Internal  oblique.  In 
its  passage  beneath  this  muscle  some  fibres  are  derived  from  its  lower  part,  which 
accompany  the  testicle  and  cord  into  the  scrotum.  [See  p.  975  for  the  correct  view 
of  the  Cremaster  in  relation  to  the  descent  of  the  testicle.] 

It  occasionally  happens  that  the  loops  of  the  Cremaster  surround  the  cord,  some 
lying  behind  as  well  as  in  front.     It 

is  pi-obuble  that  under  tliese  circum-  ^^^'  ^^' 

stances  the  testis  in  its  descent  passed 
through  instead  of  beneath  the  fibres 
of  the  Internal  oblique. 

In  the  descent  of  an  oblique  in- 
guinal hernia,  which  takes  the  same 
coui'se  as  the  spermatic  cord,  the 
Cremaster  muscle  forms  one  of  its 
coverings.  This  muscle  becomes 
largely  developed  in  case  of  hydro- 
cele and  large  old  scrotal  hernia?. 
No  such  rau.scle  exists  in  the  female, 
but  an  analogous  structure  is  devel- 
oped in  those  cases  where  an  oblique 
inguinal  hernia  descends  beneath 
the  margin  of  the  Internal  oblique. 

The  iDtemal  oblique  Hhoald  bo  ile- 
taoiieil  from  Foupnrfs  li^unent,  wepa- 
ruteil  from  the  TriinsvoiNalis  to  tlu^  name 
extent  a«  in  tht*  pr^vinuH  inoi»<iona.  and 
r(»f1pot<»H  inward  on  to  the  shtmth  of  ihe 
lU'ctua  (Fiir.  ^65).  Th*>  oinumtliVK  iliac 
vpjwel8.  which  liu  between  the*»e  two  mus- 
cle!*, f'orui  a  raluat)le  gaide  to  their  sepa- 
ration. 

The  Transversalis  muBcIe  has 
been  previously  described  (p.  415). 
Tts  lower  portion  is  partly  fleshy 
and  partly  tendinous  in  structure; 
this  portion  arises  frrun  the  outer  third  of  Pouprt's  ligament,  and,  arching  down- 
ward and  inward  over  the  cord,  terminates  in  an  aponeurosis  which  is  inserted  into 


IzMmtoal  Hernia,  Khuwiiiff  the  TransvenwlU  Musclu,  Uie 
TmnflVcrsaU«  FakIa,  hikI  the  InternAl  AMomlnnl  King. 
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tho  linca  alba,  the  crest  of  the  pubes,  and  the  pectineal  line  to  the  extent  of  ai 
forming,  together  with  tlie  Internal  oblique^  the  conjoined  tendon.      Betwt 
lower  border  of  this  muscle  and  Pouj)arl's  ligament  a  »puce  is  left  in  wj 
the  fascia  ti*ansversalis. 

The  Ingruinal  or  Spermatic  Canal  contains  the  spermatic  cord  in  thr  nH 
the  round  )i;j!;aiiii.'iit  in  tlie  female.  It  is  un  oblii|UL'  cunal  about  an  inch  nod 
in  len»;lh,  directed  downward  and  inward,  and  plaeeil  parallel  with  and  a 
Poupart's  ligament.  It  comniences  above  at  the  internal  ab(hmiiiial  rinj 
the  point  where  the  cord  enters  the  spermatic  canaK  and  terminate*  b 
external  ring.  It  ir  bounded  in  front  by  the  integument  ami  anperficia! 
the  aponeurosis  of  the  External  oblique  throujrhout  iti*  whole  length, 
Internal  oblique  for  it8  outer  third;  behind^  by  the  triangular  Ii;.':inient.  tli 
joined  tendon  of  the  Internal  oblique  and  Transversalis.  ii*an*versidi^  fji*c 
the  9ubpcrit«nettl  fat  and  peritoneum;  above,  by  the  arebed  fibres  of  the  Ii 
oblique  and  Trans  versa!  is;  below^  by  the  union  of  the  fajicia  transventali 
Pou^mrt's  ligament.  That  form  of  protrusion  in  which  the  inte.'ttino  folio 
course  of  the  spermatic  cord  along  the  spermatic  canal  is  called  obUt^ 
kemia. 

The  PBiecia  Transversalis  is  a  thin  aponeurotic  membrane  which   li«8'' 
the  inner  »uifu.ce  uf  tho  Tnuisvei-sidift  muhele  and  the  peritoneum.     It  forms  \ 
the  general  layer  of  fiLscia  which  lines  the  interior  of  the  abilominul  an<l  ])elvi 
ties,  and  is  directly  continuous  with  the  iliac  and  pelvic  fjiseine. 

In  the  inguinal  region  tlic  transvci-salis  fasciii  is  thick  and  dense  in  sinictu 
joinoil  by  fibres  from  the  aponeurosis  of  the  Transversalis.  but  it  becomes  ih 
celhilar  as  it  aseends  to  the  I>iaphragm.  Below,  it  has  the  following  atracbi 
External  to  the  femoral  vessels  it  is  connected  to  the  posterior  margin  of  Po 
ligament,  and  is  there  continuous  with  the  iliac  fascia:  internal  to  tho  vwtw.*! 
tbin,and  attached  to  the  pubcs  and  pectineiU  line  behind  the  conjoinc<l  tondo 
which  it  is  united;  and,  corresponding  to  the  points  where  the  femoral  vcssri 
into  the  thigh,  this  fascia  descends  in  front  of  them,  forming  tJie  .'interior  wall 
fcnMtral  sheath. 

The  Internal  Abdominal  "BSng  is  situated  in  the  transversalis  faada,  n 
between  the  anterior  superior  spine  of  the  ilium  and  the  symphysis  pahis,  and 
half  an  inch  above  Poupart's  ligament.  It  is  of  an  oval  form,  the  extremities 
oval  directotl  upward  and  downward,  varies  in  sixe  in  diflerent  subjects,  and  in 
larger  in  the  male  than  in  the  female.  It  is  bounde<l  above  and  ext.  ■ 
arched  fibres  of  the  Transversalis  muscle,  below  and  internally  by  the  .  .  _  i  -m 
sels.  It  transmits  the  sporiijatic  cord  in  the  main  and  the  round  ligamo^ 
female,  and  from  its  circumference  a  thin,  funnel-shaped  membrane,  (he  tift 
lifomi  fiuciay  is  continued  round  the  cord  and  testis,  enclosing  them  iu  a  d 
pouch.  When  the  sac  of  an  oblique  inguinal  hernia  pu-sses  through  the  in 
ring,  the  infundibulifiu'm  jirocess  of  the  transversalis  fiuseia  forms  one  of  its  covt 

Between  the  fiuscia  tran^versidis  and  the  peritoneum  is  a  ((uaiiiity  of  ItHise  i 
tissue.  In  some  subjects  it  is  of  considenible  thickness  and  loaded  with  adifX 
sue.  Opposite  the  internal  ring  it  is  continued  round  the  surface  of  the  copJ, 
ing  a  loose  sheath  for  it. 

The  epi{fantrii'  itrtrri/  bears  a  very  import^mt  relation  to  the  internal  sbdt 
ring.     This  vessel  lies  between  the  transversalis  fascia  and  peritoneum,  and 
obliquely  upward  and  inward  from  its  origin  from  the  external  iliac  to  ibe  ii 
of  the  sheath  of  the  Rectus  muscle.      In  this  rourse  it  lies  nloni:;  the  lower  innl 
margin  of  the  internal  ring  and  beneath  the  commencement  of  the  spemialii 
vas  deferens  curving  round  it  as  It  pas-ses  from  the  ring  into  the  pelvis. 

The  Peritoneum,  corresponding  to  the  inner  surface  of  the  internal  rinj 
a  well-marked  depression,  the  depth  of  which  varies  in  different  subjects. 
fibrous  band  is  continued  from  it  along  the  front  of  the  cord  for  n  vari  " 
and  becomes  ultimately  h»st.      This  is  the  reraaitis  of  the  pouch  of  pen 
in  the  foetus  accompanies  the  cord  and  testis  into  the  scrotum,  the  oblitcrat 
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which  commences  3oon  after  birrh.  In  some  ca^es  the  fibrous  band  can  odIt  be 
traced  a  short  distance,  but  occasionally  it  may  be  followed  as  a  fine  coni  as  far  aa 
the  upper  end  of  the  tunica  vaginalis.  Sometimes  the  tube  of  peritoneum  is  only  closed 
at  intervals  and  ]»reseuts  a  sacculated  appearance,  or  a  single  pouch  may  extend 
along  the  whole  length  of  the  cord,  which  may  be  closed  above,  or  tlie  pouch  may 
be  directly  continuous  with  the  peritoneum   by  an  opening  at  its  ujiper  part. 

[General  Remarks  upon  Hernia.] 

[HeiTiiEe  in  different  parts  of  the  body  (with  the  exception  of  ventral  and  diaphragm- 
atic hemne)  arc  rendered  possible  by  the  necessity  for  openings  in  the  abdominal 
walls,  generally  for  the  passage  of  certain  structures  out  <if  or  into  the  abdominal 
cavity — e.  g,  the  spermatic  cord,  the  femoral,  umbilical,  and  other  vessels.  Inter- 
nal to  all  such  openings  is  the  peritoneum  (Fig.  tit)0,  \\  and  externally  are  the  sujwr- 
ficial  fascia  and  skin  (Fig.  tJ6t).  6  and  (>).  We  have  tnen  three  coverings — viz.  |x*r- 
itoueum,  superticial  fascia,  aitd  skin,  common  to  all  the  usual  varieties  of  hernia; 
and,  as  every  hernia  luis  six  coverings,  there  remain  but  three  coverings  peculiar  to 
each  individual  kind  of  hernia. 

In  the  passage  of  the  structures  above  refeiTed  to  through  the  abdominal  wull 
there  must  be  a  canal^  with  an  rntennii  opening  (Fig.  tiOG,  "2)  and  an  external  open- 
ing (Fig.  ^Q^,  4).  Each  of  these  oj>eniiig8  in  the  normal  eoiuiition  is  cloBed  by  a 
fascia  or  other  tissue.  These  two  fasciae,  therefore,  being  pushwl  before  a  hernia* 
will  form  two  of  the  peculiar  coverings  of  each  hernia.  The  third  pccidiar  covering 
is  found  always  in  the  canal  (Fig.  6tiG,  3).  The  following  figure  and  table  will  be 
found  very  useful  in  remembering  these  various  openings  and  coverings: 
• 

[Fio.  066. 

DunRAM  09  THK  fOVRRISOfl  OP  HERNIA. 

Coverings  cuamun  lo  all  Hernia,-. 


Peritoneum. 


sur>er[iri.il 
KAselm.    Sklo. 


Coverlngn  jivculiar  to  t;ttOh  HemlA. 


Table  of  the  Peculiar  Coverings  of  Hemice, 


Vartetrof 

UcrnU. 

2. 

Internal  Opening. 

Canal 

4. 

External  Opening. 

t  Obuqoe 

IHUUIHAI. 

i   DlRKTT 
InOl'lKAi. 

S.  Pkmoejii, 

rtnlcmal  aUlomlnal  ring 
\     i'VmiA  by  Ibe 
t  Jr^undilwUxrfiucia, 

Almonnnl  opening 

cltt^fU  by  Ihe 
lyrtnmrmiiM  /oMria. 

f  Fcinoralrlnp 
J     (.-h^t-.l  t.v  ihe 
(,Sfph*»i  eruniJe  {or  femoralt). 

In^lnftl  ranai. 
tYrmtuler  mumie. 

Abnormal  canal. 
Cbnfoinftt  tcntUm. 

Femoral. 

FmvtxU  Kheath  orfoKfa  propria. 

£xt<Ttml  abdomUial  ring 

clrrtti'd  l.y  Oie 
JntrriittlumHar /oMCic. 

Kxiemal  abdominal  rbif 

cloxrd  by  Uie 
Intercotvm  nar/aaria. 

Sjh;"               :■!  ning 

INGXnNAIi   HERNIA. 

Ingninal  Hernia  is  that  form  of  protrusion  which  makes  its  wa^^  through  the 
abdomen  in  the  in^niinftl  region. 

There  are  two  principal  varieties  of  inguinal  hernia — external  or  oblique,  and 
internal  or  direct. 
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ExUrnal  or  oblique  inguinal  herni/t^  the  more  frequent  of  the  two,  tak^^l 
oblique  course  as  the  spermatic  cord.  It  is  called  external^  from  the  neck  of 
being  on  the  outer  or  ilitie  side  of  the  epigastric  artery. 

Intenwl  or  direct  inguinal  hernia  does  not  follow  the  same  course  as  th 
but  protrudes  through  the  abdominal  wall  ou  the  inner  or  pubic  aide  of  thi 
artery. 


Obuqub  Ingutnax.  Hernia. 


1 


In  oblique  ingruinal  hernia  the  intestine  escapes  from  the  abdominal  ci 
the  internal  ring,  pushing  before  it  a  pouch  of  peritoneum  which  forms  the 
Bac  (Fig.  U(J7,  a).     As  it  euteii*  the  inguinal  canul  it  receives  aa  invedtmi 


^1 

•erifoi 


V4rlcitr»or0bMqne  Ininiinal  HerniA:  a,  common  acroul  hernia.  »boTrlnff  itie  ntlMkxi  of  Ui* 
VAglnnlifi.    B,  iMuevnilnl  lit'min,  tbv  wc  tjvtiiK  ountJuuuua  wilb  ilie  ItmlcH  vti|fitMU».    c,  hil 
sbuwinjc  ihH  relvtkin  uf  the  wc  to  the  tunics  vaglnaU*,  tbv  lattvr  bclug  pn>loiigi*d  lu  from  of  ' 

subserous  areolar  tissue,  and  is  enclosed  in  the  infundibuliform  process  of  tBH 
versalis  fascia.  In  passing  along  tlie  inguinal  canal  it  displace.**  upward  the 
fibres  of  the  Triinsverfialis  and  Internal  obli(|ue  muscles,  and  is  surrounded 
fibres  of  the  Creniawter.  It  then  passes  along  the  front  of  the  cord,  and  cHcapt 
the  inguinal  canal  at  the  external  ring,  receiving  investments  from  the  interool 
fascia  and  also  the  superficial  fascia  and  tlie  integument.  Lastly,  it  may  d 
into  the  scrotum. 

The  coverings  of  this  form  of  hernia,  after  it  has  passed  through  th) 
ring,  are,  from  without  inward,  the  integument,  superficial  faiicia.  interctduu 
Cremafiter  muscle,  infundibuliform  fascia,  subserous  areolar  tissue,  and  peril 

This  fonn  of  hernia  lies  in  front  of  the  vessels  of  the  spermatic  cord,  and  i 
extends  below  the  testis,  on  account  of  the  intimate  adhesion  of  the  coverings 
cord  to  the  tunica  vaginalis. 

The  seat  of  stricturt'  in  oblique  inguinal  hernia  is  either  at  the  external  r 
the  inguinal  canal,  caused  by  the  fibres  of  the  Internal  oblique  or  Transversa 
at  the  internal  ring,  most  frequently  in  tlie  latter  situation.  If  it  is  siti 
external  ring,  the  division  of  a  few  fibres  at  one  point  of  its  circumfe 
that  is  necessjiry  for  the  replacement  of  the  hernia.  If  in  the  inguinal 
the  internal  ring,  it  may  be  necessary  to  divide  the  aponeurosis  of  iJi 
oblifjue  so  as  to  lay  open  the  inguinal  canal.  In  dividing  the  stricture  tl 
of  the  incision  should  be  upward. 

When  the  intestine  p]u«*es  along  the  inguinal  canal,  and.  escaping  from  tht 
nal  ring,  passes  into  the  scrotum,  it  is  crtlie<l  romphte  ohli(fU^  inguinal  ar 
nia.     If  the  intestine  does  not  escape  from  the  external  ring,  but  is  ret 
inguinal  canul,  it  is  called  incompkte  inguinal  htrnia  or  huhonorrU, 
these  cases  the  coverings  which  invest  it  will  depend  upon  the  extent 
descends  in  the  inguinal  canaL 


DIRECT  INGUINAL   HERNIA. 


999 


There  axu  two  other  vaneties  of  obli4|ue  inguinal  hernia — the  congenital  and 

infiiiitile. 

Cotkijemtal  hernia  (Fig.  667,  b)  is  liable  to  occur  in  those  cases  where  the  pouch 
of  peritoneum  which  accompanies  the  cord  and  testis  in  its  descent  in  the  fcetus 
remains  unclosed  and  coiumunicates  directly  with  the  peritoneum.  The  intestine 
desceuds  ulung  this  pouch  into  the  cavity  of  the  tunica  vaginalis  and  lies  in  contact 
with  the  testis.  This  form  of  hernia  has  no  proper  sac,  being  contained  within  the 
tunica  vaginalis. 

In  infantile  henna  (encysted)  (Fig.  t^67,  c)  the  pouch  of  peritoneum  forming  the 
tunica  vaginalis  becomes  obliterated  at  \t&  upper  part,  generally  at  or  near  the 
external  abdominal  ring;  below  this  the  pouch  does  not  become  closc*d,  but  forms 
a  large  cavity  in  wbidi  tiie  testicle  is  contained.  The  hernial  sac  descends  along 
the  inguinal  canal,  and  enters  the  scrotum  behind  the  tunica  vaginalis.  As  it 
descends  it  becomes  more  or  less  completely  invested  by  the  jwsterior  layer  of  the 
tunica,  vaginalis,  from  which  it  is  separate*!  by  a  little  kiose  areolar  tissue;  so  that 
in  operating  upon  this  variety  of  hernia  three  layers  of  peritoneum  would  require 
division,  the  first  and  second  being  the  layers  of  the  tunica  vaginalis,  the  thini  the 
anterior  layer  of  the  hernial  sac. 


DiRBCT  Inquinal  Hebnia. 

In  direct  inguinal  hernia  the  protnision  makes  its  way  through  some  part  of  the 
abdominal  wall  internal  to  the  epigastric  artery,  and  [wisses  directly  through  the 
abdominal  parietes  and  external  ring.  At  the  lower  part  of  the  abdominal  wall  is 
a  triangular  space  (NtHSclbach's  triangh)  bounde<l  externally  by  the  deep  epigastric 
erteiy,  internally  by  the  margin  of  the  Rectus  muscle,  below  by  Poupart's  ligament 
[Fig.  072,  p.  lOOGJ.  The  conjoined  tendon  is  stretcho*.l  across  the  inner  two-thirda 
of  this  space^  the  remaining  [>ortion  of  the  space  being  filled  in  by  the  transversalis 
fascia. 

In  some  cases  the  hernial  protrusion  escapes  from  the  abdomen  on  the  outer  side 
of  the  conjoined  tendon,  pushing  before  it  the  peritoneum,  the  subserous  anndar 
tissue,  and  the  trunsvcrsulis  fascia.  It  then  enters  the  inguinal  canal,  passing  along 
nearly  its  whole  length,  and  finally  emerges  from  the  external  ring,  receiving  an 
investment  from  the  intercolumnar  fascia.  The  coverings  of  this  form  of  hernia  are 
precisely  similar  to  those  investing  the  oblique  form.* 

In  other  cascs  the  intestine  is  either  forced  through  the  fibres  of  the  conjoined 
teudim,  or  the  tendon  is  gradually  distended  in  front  of  it  so  as  to  form  a  complete 
investment  for  it.  The  intestine  then  enters  the  lower  end  of  the  inguinal  canal^ 
escapes  at  the  external  ring  lying  on  the  inner  side  of  the  cord,  and  receives  addi- 
tional coverings  from  the  superficial  fascia  and  the  integuTnent.  This  form  of  berniit 
has  the  same  coverings  as  the  obliriue  variety,  excepting  that  the  conjoined  tendon 
is  substituted  for  the  Cremaster,  and  the  infundibulifomi  fascia  is  replaced  by  a  pitrt 
of  the  general  fascia  transversal  is. 

The  seat  of  stricture  in  both  varieties  of  direct  hernia  is  most  frequently  at  the 

'  The  difference  between  the  position  of  the  neck  of  the  sac  in  the»e  two  forms  of  direct  inguinal 
hernia  huA  been  rererre<l,  with  some  probability,  to  a  difltrcnce  in  the  relative  pottitinns  of  the  oblit- 
eraie*!  hy[K>ga«lric  ariery  and  ibe  epiKawtric  urtt-ry.  Tlie  prrijection  of  the  hypogitstric  arlery  luwanJ 
the  favityof  the  abdomen  produces  two  foMur  in  the  iter'Honeiim.  When  the  nMirweof  the  oblitemted 
hypogastric  arlcry  corrcsiH>nd»  pretty  nearly  with  that  of  the  epigastric — which  i»  regarded  aa  the 
normal  nrmngenient — the  botloai  of  the  vxicrnol  UmKO,  nf  the  [>eritoneum  oorrespondii  to  the  pcwiUon 
of  the  internal  alxlominul  ring,  and  a  hernia  which  diniendH  and  pushes  out  the  peritoneum  lining 
this  foflBH  is  an  oblique  hernia.  When,  on  the  other  hand,  the  oblitemted  hypogastric  artery  lies 
considerably  to  the  inner  side  of  (he  epica.stric,  it  divides  the  triangle  of  lleM^lbach  into  two  piirta. 
In  that  case  a  hernia  may  distend  and  push  out  the  peritoneum  fnrming  the  iMtttom  of  the  fcvtsa 
bininded  externally  by  the  epieafitric  arterv  and  internally  bv  tlie  ifliliieraie<l  hy|>ogaatnc  artery,  and 
by  so  doing  will  protrude  the  tiusnes  which  form  the  alNlnminnl  wall  between  (he  internal  ring  and 
the  conjoined  tendon.  It  will  be  a  direct  hernia,  since  the  neck  of  the  sac  lies  internal  to  the  eiii- 
gnKtric  artery;  but  \\»  coverings,  as  stated  in  the  text,  will  l>e  identi<'al  with  thoraof  the  oblitjue  form, 
with  the  iniiigni6cnnt  difference  that  the  tvivering  from  the  tmnsverbaliii  fascia  i»  taken  from  another 
portion  of  that  faacia,  and  not  from  tia  infuudibuliform  proceaB. 


■ 
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neck  of  the  sac  or  a,t  the  external  ring.     In  that  form  of  hernia  which  pen 

the  conjoinefJ  tendon  it  not  unfriMiuentTy  occnrs  at  the  crlges  of  the  fissure  tl 
which  the  gut  pu^^dus.  lu  dividing  the  stricluj-e  the  incision  should  in  all  ca 
directed  upward.* 

If  the  hernial  protrusion  |>a5ses  into  the  inguinal  canal,  but  doe:»  not 
fltun  the  externa]  altdoniinnl  ring,  it  fomis  what,  is  called  in/*ompiete  direct  I 
This  form  of  liernia  is  usually  of  small  size,  and  in  corpulent  persona  very  d 
of  detection. 

Direct  inguinal  hernia  is  of  nuich  less  frequent  occurrence  than  the  ol 
their  comparative  frequency  being,  according  to  Cloquet,  as  one  to  five. 
far  more  frequently  in  men  than  in  women,  on  account  of  the  larger 
external  ring  in  the  fonner  sex.  It  differs  from  the  oblique  in  it:*  s>um1h 
gloimliir  form,  dependent  most  probably  on  the  resistance  offered  to  it^  prngp 
the  trans vei*sal is  fascia  and  conjoined  tendon,  it  differs  aUo  in  its  p<isition, 
placed  over  the  pubea  ami  not  in  the  course  of  the  inguinal  canal.  The  epi| 
artery  runs  on  the  outor  or  iliac  8ide  of  the  neck  of  the  sac,  and  the  spermati 
along  '\\A  external  and  posterior  aide,  not  directly  behind  it,  aa  in  obliqi 
heniia. 


;ne  oi 
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Thft  iJtsrtoolion  of  tlio  parts  wiinprisoi)  in  the  anatomr  of  fcmonil  ht^ 
if  no5sil>le,  upon  a  feinalo  niihjivt  free  from  fat.     Th«  sutijet't  should  I 


'mia  should  bo 
lie  upon  its  bud 
is  fir^t  placed  under  the  pelviH.  the  thi;;h  evertotl,  and  tlif  knee  slightly  Ix'nt.  und  r«t& 
Uiid  poititiou.     An  incision  t*houlJ  Chen  be  luadt*  frum  thu  anti^riur  HUpt^rior  spiiiouM 
the  ikium  along  PoupartA  liiiauiont  to  the  Nyinphy};Ls  pubiH*.  a  Mccond  tnmiou  !*houl ' 
transversely  aorosH  ihi'  thi-rn  alniut  i<ix  inehes  beneath  the  procedinis -.  and  tho-'*e  ai 
nested   together  hy  a  vertn^al  ono  oarrled  along  the  inner  side  of  the  thigh.     Tl 
inolKiniiii  should  divide  merely  the  ime^mont;  this  is  to  ho  reflected  outward,  whea 
fiuiul  faMcitb  will  be  oxpwed. 

[Coniiult  (Icneral  Keinarlu  upon  Hernia,  and  Fig.  666,  p.  097.] 

The  superficial  fascia  at  tlie  upfter  piirt  of  the  thii^h  consists  of  ti^ 
between  which  are  found  the  cutaneous  voi^ficls  and  nerves  and  numerous  lyin 
giand.-i. 

The  ttiipfrfieurl  latfrr  is  a  thick  and  dense  fihri>celhilar  membrane,  in  the  t 
of  which  is  found  a  eousiderable  amount  of  adipose  tissue,  varying  in  qnani 
different  subjects ;  this  layer  may  be  traced  upward  over  PoM|>art*s  li«;ament 
continuous  with  the  9uperfici:il  fascia  of  the  abdomen:  whilst  beb>w  and  t 
inner  and  outer  sides  of  the  limb  it  is  continuous  with  the  su|>erficial  fascia 
iui:  the  rest  of  the  thiirh. 


m 


This  Uyer  Hhould  be  detochod  by  dividing;  it  iicrosa  in  the  name  ^direction 

inciHionjt;  \U  removal  will  be  facilitaitod  by  eomineneini!;  at  the  lower  and  inner  utf 
space,  detaching:  it  at  fin*t  from  the  front  of  the  internal  paidienouH  vein,  and  di*«?ctini 
from  the  anterior  rturfuet'  of  that  vfHHel  and  it«  branches;  it  enould  then  he  re!)'-'      ' 
the  same  manner  aj*  the  inte;{ument.     The  eutaneoiis  vessels  and  nerves  and  i>u]  ■ 
glands  are  then  expnseil,  lying  upon  the  d*H'p  layer  of  the  fiOprTficial   fiun^ia.      in' -  ■  » 
iDternal  fiaphenoua  vein  and  the  superfirial  epi(nu*trie.  superficial  circumtleic  ilinc.  and  »up 
external  pudic  vettricls,  as  well  au  uumerouii  lymphatit-fl  aAC<ndini;  with  tho  Miphenoo*  ^ 
the  saphenous  glaudi*. 

Tlie  internnl  suphcnnuH  vcht  is  ii  vesi*e!  of  considerable  size  whiel^H 
obliquely  upward  alont;  the  inner  side  of  the  tbigJi.  It  piuises  thronph  flB 
enous  opening  in  the  fascia  lata  to  terminate  in  the  femoral  vein.  Thii*  v« 
accompauieil  by  numen^us  lymphatics,  which  return  the  lymph  from  the 

'  In  all  cftscfl  of  inpiinni  hernia,  whether  oblique  or  direct,  it  ta  proper  to  divide 
directly  upwarl ;  the  reni*on  of  this  is  obvious,  for  by  niltinft  in  this  directirin  the  Incisi 
parallel  ^^  the  epiciHtric  artery — cither  extenuil  to  ii  in  the  ohiiqnc  variety,  at  iotemai 
direct  form  of  hcrtii:i  -and  thus  all  rbnm'e  nf  wnimilina  the  veswl  in  avoideil.     If  the 
inorlu  uiitwit'i],  ihe  nrtery  might  be  divided  if  the  hernia  wns  direct,  and  if  maile  h 
siaiid  an  equal  chonee  of  ii^ury  if  tlie  case  was  one  of  oblique  inguinal  hemin. 
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the  foot  and  inner  side  of  the  leg  and  thigh:  tlicy  terminate  in  the  glands  which 
surround  the  siipht»nouy  opeuiug.  Diverj;ciwg  from  the  sHine  point  are  the  sii|)er- 
fieinl  epigastric  vessels,  which  run  across  Poupurts  ligament  oblit|uely  upward  uud 
inward  to  the  lower  part  of  the  abdomen ;  the  superHcial  circumflex  iliac  resseh, 
which  pas8  obliquely  outward  along  Poupart's  ligament  to  the  crest  of  the  ilium ; 
and  the  superficial  external  pudic  ves5cla,  which  pass  inward  to  the  |>erinenm  and 
scrotum.  These  vessels  supply  the  subcutaneous  areolar  tissue  and  the  integument, 
and  arc  accompanied  by  numerous  lymphatic  vessels  which  return  the  lymph  from 
the  same  parts  to  the  inguinal  glands. 

I'he  superficial  h/mphfittr*  <flandg  arc  arranged  in  two  groups,  one  of  which  is 
dispf>sed  above  and  pamllcl  with  Poupart's  ligament,  and  the  other  below  the  lig- 
ament surrounding  the  termination  of  the  saphenous  vein, -wnd  following  (occasion- 
ally) the  course  of  that  vessel  a  short  distance  along  the  thigh.  The  u])per  chain 
receives  the  lymphatic  vessels  from  tlie  genital  organs,  lower  part  of  the  abdomen, 
perineum,  and  buttock ;  the  lower  chain  receives  the  lymphatic  vessels  from  the 
lower  extremity. 

The  nerves  supplying  the  integument  of  the  region  are  derived  from  the  ilio- 
inguinal, the  genito-crural,  and  anterior  crui'al.  The  ilio-inguinal  nerve  may  be 
found  on  the  inner  side  of  the  internal  saphenous  vein,  the  terminal  branch  of  the 
genito-cniral  nerve  outside  the  vein,  and  the  middle  and  external  cutaneous  nerves 
more  external. 

The  deep  layer  of  superficial  fascia  should  be  divided  in  the  same  direction  as 
the  external  incisions,  and  separated  from  the  fascia  lata;  this  is  easily  effected  to 
the  inner  side  of  the  saphenous  vein,  when  it  forma  a  distinct  though  very  thin 
membrane.  External  to  the  vein  it  can  scarcely  be  separated  jls  a  continuous 
layer.  It  is  placed  beneath  the  subcutaneous  vessels  luid  nerves  and  upon  the  sur- 
face of  the  fascia  lata.  It  is  intiraaielv  adherent  above  to  the  lower  margin  of 
Poupart's  ligament,  and  about  one  inch  l)elow  this  ligament  covers  the  saphenous 
opening  in  the  fascia  lata,  is  closely  united  to  its  circumference,  and  is  connected  to 
the  sliealh  of  the  femoral  vessels  corresponding  to  \Ia  under  surface.  The  portion 
of  fiLHcia  covering  this  a]>erlure  is  perfonited  by  the  internal  saphenous  vein,  and 
by  numerous  blood-  and  lymphatic  vessels ;  hence  it  has  been  termed  the  cnfiriform 
fascia,  the  openings  of  these  vessels  having  been  likened  to  the  holes  in  a  sieve. 
The  cribriform  fascia  adheres  ch)sely  both  to  the  superficial  fascia  and  the  fascia 
lata,  so  that  it  is  described  by  some  anatomists  as  a  part  of  the  fascia  lata,  but  is 
usually  considered  (as  in  this  work)  as  l>elonging  to  the  superficial  fascia.  It  is  not 
till  the  cribriform  fascia  has  been  cleared  away  that  the  .saphenous  opening  is  seen, 
so  that  this  opening  does  not  in  ordinary  cases  exist  natimdly,  but  is  the  result  of 
di.^section.  Sir.  t.'nllender,  however,  speaks  of  cases  in  which,  probably  as  the 
result  of  pres.sure  from  enlarged  inguinal  glands,  the  fascia  has  become  atrophied 
and  a  saphenous  opening  exists  independent  of  dissection.^  A  femoral  hernia  in 
passing  through  the  saphenous  opening  receives  the  cribriform  fascia  as  one  of  its 
coverings. 

The  deep  layer  of  superficial  fascia,  together  with  the  cribriform  fascia,  having 
been  removed,  the  fascia  lata,  is  exposed. 

The  Fascia  Lata,  already  described  (p.  465),  is  a  dense  fibrous  aponeurosis 
■which  fonns  a  unifonn  investment  for  the  whole  of  this  region  of  the  limb.  At 
the  upper  and  inner  part  of  the  thigh  a  large  oval-shaj>ed  aperture  is  observed  in  it, 
vhich  tninsmits  the  internal  saphenous  vein  and  other  smaller  vessels  and  is  called 
the  saplienoui*  opening.  In  order  the  more  correctly  to  con.sider  the  tnode  of  for- 
tnation  of  this  aperture,  the  fascia  lata  in  this  [Kirt  of  tire  thigh  is  described  as  con- 
sistine  of  two  portions,  an  iliac  portion  and  a  pubic  portion. 

The  iliac  portion  of  the  fascia  lata  is  situated  on  the  outer  side  of  the  sa|)henous 
opening,  covering  the  outer  surface  of  the  Sartorius,  the  Rectus,  the  Psoas,  and  the 
Iliacus  mnscles.     It  i«  attached  externally  to  the  crest  of  the  ilium,  and  its  anterior 

jrior  spine  to  the  whole  length  of  Poupart's  ligament  as  far  intenially  as  the 

*  Anatomy  of  Fanorat  Hupturt^  note  on  p.  18. 
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spine  of  the  piibes,  and  to  the  }>ectineal  line  in  conjunction  with  Gimh 
ment,  where  it  becomcH  continufnis  with  the  pubic  portion.  From  the  spimy 
pnhes  it  is  rellccted  downward  and  outward,  foruiing  au  arched  nmrgiii,  th< 
boundary  (superior  cornu)  of  the  saphenous  oi>euiug.  Thi»  is  soinetiiues  c»I] 
ffdviform  proccsft  of  the  fascia  lata  ('femoral  ligament  of  Hey);  it  overlies 
adherent  to  the  sheath  of  the  fenjoral  vessels  beueatb  ;  to  it^  edge  is  attju;!) 
cribriform  faiicia,  ami  it  i.s  continuous  below  with  the  pubic  portion  of  |ta 
lata   by  a  well-defined  curved  nuirpin.*  ^| 

The  puhic  portion  of  the  fascia  lata  is  situated  at  the  inner  side  of  the  sapl 
opening:  at  tlie  lower  margin  of  this  aperture  it  is  continuous  with  the 

Fio.  668. 


Femor*!  HernlK,  superflclal  dlwertlon. 

tion  :  traced  upward,  it  covers  the  surface  of  the  Pectinous,  Adductor 
Gntcilis  muMclen;  and.  p:is.Ming  behind  the  sheath  of  the  femoral  vcfwcls,  t*>  wl 
is  closely  united,  is  continuous  with  the  sheath  of  the  Psous  and  Iliacu.-a  m 
and  is  finally  lost  in  the  fibrous  capsule  of  the  hip-joint.  This  fascin  is  at 
above  to  the  pectineal  line  and  internally  to  the  margin  of  the  pubic  an*h.  J 
be  observed  from  tliis  description  that  the  iliac  portion  of  the  fascia  lata  pa 


'  Mr.  Gfty  (on  FnttftrtO  Huptur^^  p.  13)  flowrihra  the  iliac  ^lorlinn  of  ihe  fnArin  lata 
to  the  SApheuous  openinK,  then  bot'ominit  nhruntly  refleeteii  on  ith^lf.  Kn  as  to  furiu  I 
iniuT  or  lower  nt"  which  is  contiiuioii!)  with  rhc  thin  ioM'in.  repatclly  nliiiJe«l  t»  hr  .Sir 
spreail  out  Ijtnealli  it  ami  in  fninl  nf  the  sheath  of  the  vetwels.     Thia  deep  layer  of  the 

tniveraed  hy  a  hari'l  of  lii^amenloiiH  ixhrva  lyini*  imiiieiliutely  hehimi  (he  crural  [femui     

named  the  deep  crural  [or  femoral]  urch,'  which  Mr.  Gay  ideiiLifi«t  with  llejra  lt)nun«nt 
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front  of  the  femoral  vessels,  the  pubic  portion  behind  them ;  an  apparent  aperture 
consequently  exists  between  the  two,  through  which  the  internal  saphenous  joins 
the  femoral  vein. 

The  Saphenous  Opening:  is  an  oval-sliape«i  aperture  meaauring  about  an  inch 
and  a  hiilf  iu  length  and  hujf  un  inch  iu  width.     It  is  situated  at  the  upper  und 


Fig.  669. 


Fetnonil  Bemta,  sbowlng  CucU  IaU  adiI  Mphenoiu  opening. 

inner  part  of  the  thigh,  below  Poujmrt's  lignnient,  toward  the  inner  side,  and  is 
directed  obliquely  downward  and  outward.  [It  is  the  external  end  of  Uie  femoral 
canal,  and  so  is  analogouH  to  the  *' external  ring"  in  inguinal  hernia,  the  femoral 
ring  being  analogouH  to  the  "  internal  riii;;."] 

Itw  outer  wartpft  is  of  a  semilunar  fonn,  thin,  strong,  Fhai7»ly  defined,  and  lies  on 
a  plane  considerably  anterior  to  the  inner  margin.  If  this  edge  in  traced  upward,  it 
will  be  seen  to  form  a  curved  elongated  pit>cess  or  cornu  (the  superior  comu),  or  fal- 
riforni  process  of  Bums,  which  ascends  in  front  of  the  femoral  vessels,  and,  curving 
inward,  is  attached  to  Poupart's  ligament  and  to  the  spine  of  the  pubea  and  pectineal 
line,  where  it  is  continuous  with  the  pubic  jwrtion.'     If  traced  downward,  it  is  found 

'  It  ia  diffionlt  to  perceive  in  !he  recof^ised  description  of  ihese  lignmente  iHey's  and  BiirriB's) 
any  difTereiti-v  between  the  two,  nor  is  it  clear  what  slnicttire  Mr.  FTey  reiilly  inlentled  to  describe. 
Mr.  Gay  (on  Fi-mnrat  Hupturr,  p.  Iti^  pi vc*  very  w>ffent  rea«onH  for  thinking  thai  ibe  "deep  crnral 
arch"  wa8  the  Ftnirttire  which  Hey  had  in  view.  The  most  recent  writer  on  fetnoral  heniia  B|)eaks 
thiih  while  trealinjr  of  (hehe  jmrt.s:  '*  Tlie  whnlu  upjHT  eiljre  nf  the  iliac  fasi-ia  Inta  is  cfimnionly 
called  the  *  fnlcifitrm  prrvcess,'  whilst  its  deeper  fibres  rweive  the  imiiie  of  '  Burns's  li^ment.'  Hev'a 
femoral  It^ment  would  appear  to  «>nsigt  ot  distinct  fibres  connected  with  the  inner  fold  of  the  iliac 
fadoio,  which  extend  immediately  beneath  the  t«:nd«in  of  the  extei-nnl  oblique  to  the  subperitoneal 
faacia*'  (C'allender,  On  the  Amslmty  of  lh«  Pnrtu  rtmcentM  in  Fanorni  Ritpturr^  p.  19,  note).  This 
description  of  FIey*9  ligament  accords  closely  with  that  of  the  deep  femoral  arch,  for  the  subperito- 
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continuous  with  another  cufvcmI  margin,  the  concavity  of  which  is  directed 
and  inward:  this  is  the  inferior  cornn  of  the  saphenous  opening,  and   is 
wiih  the  pubic  portion  of  tlie  fjisnia  lata  covering  tiic  Pectineus   muscle. 

The  inner  boundarff  of  the  openinjr  is  on  a  phme  posterior  to  the  outer  nut 
and  behind  the  level  of  the  femonil  vej*seU ;  it  is  much  less  prominent  and 
than  the  outer,  from   being  stretche<l  over  the  subjacent  Pectineus    mui»ch 
through  the  saphenous  opening  that  a  femoral  hernia  passes  after  desceudij 
the  leniornl  canal. 

If  the  finger  be  introduced  into  the  saphenous  ojjcning  while  the  limb  is  move 
different  direction;*,  the  aperture  will  be  fnund  to  be  greatly  constricted  on  extent 
the  limb  or  rotuting  it  outward,  and  to  be  reluxetl  on  Hexing  the  limb  and  invcr 
it:  hence  ihe  necessity  for  placing  the  limb  in  the  latter  position  in  employing 
taxis  for  the  reduction  of  a  femoral  hernia. 

The  itioo  portion  of  the  ToM-'ia  lata,  but  not  \X»  ralciform  prooew.  should  now  he  rpmorre 
dctaL*hin>!  it  from  tht*  lower  margin  of  Pimpurt'»  ligaiin^nt,  carefully  dihtK*ctinf(  it  from  the 
jiii'^tMit  8trurtllr(r^,  nii<l  l.uriiiii|j;  it  inwanl,  vf\wv\  the  sheath  of  the  fcuiural  vessels  is  rip 
aesoendinir  Wcin'iith    Pouparts  ligament  (Fiji.  070). 


r  nut 
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Poupart's  Ligament,  or  the  Femoral  Arch  [see  remarks  on  this  li^i  „ 
p.  994.  The  adjective  ** crural"  in  relation  to  tl»e  anatomy  of  femoral  hcriki 
being  leas  nnd  Icsa  used  in  this  country:  **  femoral  "  is  happily  replacing  it.  I  b 
therefore  Hub.stituted  it  in  thia  American  edition  in  uujst  placas.  The  student,  h 
ever,  must  remember  the  use  td'  "■crural."  or  he  will  nusunden>tand  tniich  of 
literature  of  femoral  hernia],  is  the  lower  border  of  the  aijoneurosis  of  tlie  Exid 
obli(|ne  muscle,  which  stretches  across  from  the  anterior  superior  spin<^  of  tl 
to  the  spine  of  the  OS  puhirt  and  [HMttineal  line:  the  portion  corre«j>onding 
latter  in^i*tion  is  called  Gimbernafa  lu/amenL  The  direction  of  Pt>upart' 
tnont  is  curved  downward  toward  the  thigh,  its  outer  half  bcin^  oblicjue,  its^n 
hair  nearly  horizontal.  Nearly  the  whnle  of  the  sjiace  included  bet\%tM:»n  the  f 
oral  arch  and  innominate  bone  is  filled  in  by  the  parts  which  descend  from 
ahtlomen  into  ihe  thigh.  The  outer  half  of  the  space  ia  occupied  by  the  Ilia 
and  Psoas  muscles,  together  with  the  external  cutaneous  juid  anterior  cniral  ner 
The  pubic  half  of  the  space  is  occupied  by  the  femoral  ve>'sels  included  in  tl 
sheath,  a  small  oval-shaped  interval  existing  between  the  femond  vein  and  the  in 
wail  of  the  sheath,  which  is  occupied  merely  by  a  little  loose  areolar  ti^sne,  a 
occasionally  by  a  small  lymphatic  glaud:  this  is  the  femoral  ring,  through  wli 
the  ;;ut  descends  in  femoi-jil   hernia.  ^ 

Gimbemat's  Ldfirament  (Fig-*.  t>71  and  672)  is  that  part  of  the  aponom 
the  External  oI)li<jue  muscle  wliich  is  reflected  downward  and  outward  [froi 
pan's  liu^ament]  to  be  inserted  int*)  the  pectincsd  line  of  the  os  pubis,       it  is 
an  inch  in  lenjrth.  lart^er  in  the  male  th;in  in  the  female,  almost  horJKonral  in  dix 
tioD  in  the  erect  posture,  and  of  a  triau'rular  form,  the  buse  directeil  ourwni 
b<ue  or  outer  mar<rin  is  ctmcave,  thin,  and  sliarp,  lies  in  contact  with   the 
sheath,  and  is  blen<led  with  the  pubic  [Mirtion  of  the  fascia  laUi.     lis  apr^ 
Bponds  to  the  spine  of  the  pubcs.     Its  posttcrior  tmtrgin  is  attached  to  the 
line.     Its  anferinr  margin  is  continuous  with  Poupart's  lipiment. 

Pemoi^  Sheath. — If  Poupart's  litjaraent  be  divided,  the  femoral  shenth  inl^ 
demonstrated  ;is  a  continuation  d<>wn\vard  of  the  fasciie  that  line  the  abdomen,' i 
transversalis  fascia  pimsintj  down  in  front  of  the  femoral  vessels  and  the  iliac  fa^ 
descendin;;  behind  tht*m  :  these  fasciic  are  directly  continuous  on  the  iliac  side 
the  femoral  arter^',  but  a  small  space  exists  between  the  femond  vein  and  the  poi 
where  they  are  continuous  on  the  pubic  side  of  that  vessel,  which  coni^titutcft  t 
femoral  or  crural  cjinal.     The  femoral  sheaili  is  closely  adlieiTnt  to  the  central 

neal  fucin  is  Mr.  ('nllendoKH  name  for  ttio  fn5tr(A  ininsrerftaUii.     Mr.  Cnllonder  f^otm  on  to  tmri 
upper  hnnlerol"  tliis  iKnpht<nn<i»i  opening  thii*;  reit'iveH.  by  »n  iinfortiinnlf  mniplirntkm,  tl^l 
of  •fnU'ifnrrn  prtM'vss'  'femottil  liirnmem.'  'llurn^'o  nr  IK*v'»  liiranicni.'     Tht*  Turjoiis  ilivisi 
ilinc  OisHa  lata  d(>[tend  in  great   meusiirc  uprin  the  skill  of  the  dissector,  and  ure,  in  mv 
artificial." 
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vessels  ahoiit  an  inch  below  the  saphenouB  opening,  becoming  blended  with  the 
areolar  sheiith  of  the  vessels,  but  opposite  Poupart's  ligament  it  is  much  larger 
than  is  required  to  contain  them ;  hence  the  funnel-shaped  form  which  it  presents. 
The  outer  border  of  the  sheatli  is  perforated  by  the  genito-crural  nerve.  Itn  inner  ^ 
border  is  pierced  by  the  internHl  saphenous  vein  and  numerous  lymphatic  vessels. 
In  front  it  is  covered  by  the  iliac  poi*tion  of  the  fascia  lata,  and  behind  it  is  the 
pubic  portion  of  the  same  fascia. 

Deep  Femoral  Arch. — Passing  across  the  front  of  the  fen^oral  sheath.  aiiU 
closely  connected  with  it,  is  a  thickened  band  of  fibres,  called  the  deep  femoral 
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PemoTftl  HcruU,  Iliac  Portion  of  Fawia  UUa  rvmovi'<l  ami  Sb«atb  uf  Fmnuml  VeaaHUs  aud  Ffimoral  CaiuU 

arch.  It  is  apparently  a  thickening  of  the  fascia  transversalis.  joining  externally 
to  the  centre  of  Poupart'a  ligauieiit.  and  an-hing  across  the  front  of  the  femoral 
sheath  to  be  inserted  by  a  broad  attachment  into  the  pectineal  line  behind  the  con- 
joined tendon.  In  some  subjects  this  structure  is  not  very  prominently  marked, 
ami  not  unfrequently   it  is  altogether  -wanting. 

If  the  anterior  wall  of  the  nheath  is  removed,  the  femoral  artery  and  vein  are 
seen  lying  side  by  side,  a  thin  septum  separating  the  two  vessels,  while  another 
septum  may  be  seen  lying  just  internal  to  the  vein  and  cutting  off  a  small  space 
between  the  vein  and  the  inner  wall  of  the  sheath.  The  septa  are  stretched  between 
the  anterior  and  posterior  walls  of  the  sheath,  so  that  each  vessel  is  enclosed  in  a 
separate  compartment.  The  interval  left  between  the  vein  and  the  inner  wall  of 
the  sheath  is  not  filled  up  by  any  stnicture,  exce|»ting  a  little  loose  areolar  tissue,  a 
few  lymphatic  vessels,  and  occasionally  a  lymphatic  gland:  this  is  the  femoral  or 
crural  eanal^  through  which  the  intestine  descends  in  femoral  hei-nia. 
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Struciures  which  pass  bcnt^lli  the  Femunl  Arch  [vleweil  rruiii  in  (hintj. 

The  Femoral  Canal  is  the  narrow  interval  between  the  femoral  vein  and 
inntT  wall  uf  the  feiiioml  i^lieath.  It  exintrt  aa  a  ilistinct  canal  only  when  the  she 
has  been  separated  from  the  vein  by  dissection  or  by  the  procure  of  a  heoui 
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tumor.  TiH  l«igtli  is  from  a  quarter  to  half  an  inch,  and  it  extends  from  Gimhcr- 
natH  ligament  to  the  upper  part  of  the  saphenous  0|>eiiing. 

Its  miterior  wall  is  very  narrow,  and  formed  by  a  continuation  downward  of  the 
fascia  transversalis  under  Poupart's  ligament,  covered  by  the  falciform  process  of 
the  fascia  lata. 

Its  jtogterior  wall  is  formed  by  a  continnation  downward  of  the  iliac  fascia, 
covering  the  pubic  portion  of  the  fiiMcia  lata. 

Itj«  outer  wall  is  foi*med  by  the  fibrous  septum  separating  it  from  the  inner  side 
of  the  femoral  vein. 

It.s  mver  wall  is  formed  by  the  junction  of  the  processes  of  the  transversalis  and 
iliac  fasrim  (which  form  the  inner  side  of  the  femoral  nlieath)  and  lies  in  contact  at 
its  cnmiiieiicement  with  the  outer  edge  of  Gimbernat's  ligament. 

This  canal  has  two  orifices — an  upper  one,  the/i"w/>ra/  or  crural  ring^  closed  by 
the  st'pttim  crurale  [or  femoralej  ;  and  a  lower  one,  the  saphenous  opening^  closed  by 
the  criluiform  fnsria. 

The  Femoral  (or  Crural)  King-  (Figs.  671  and  672)  is  the  upper  opening  of  the 
fcmonil  oaiml  himI  leadn  \\\Xm  the  cavity  of  the  abdomen.*  It  is  bounded  in  front  by 
IVuipart's  ligaiucnt  and  the  deep  femoral  arch ;  behind  by  the  pubes.  covereil  by  the 
Pectinons  nuiscle  and  the  pubic  portion  of  the  fascia  lata  ;  internally  by  the  base 
of  fiimbernats  ligament,  the  conjoined  tendon,  the  tninsversalis  fascia,  and  the 
deep  femoral  arch  ;  externally  by  the  fibrous  septum  lying  on  the  inner  side  of  the 
femoral  vein.  The  femoral  ring  is  of  an  oval  form ;  iirt  long  diameter,  directed 
transversely,  measures  about  half  an  inch,  and  it  is  larger  in  the  female  than  in  the 
male  [on  account  of  the  greater  width  of  the  female  pelvis]:  which  is  one  of  the 
reasrms  of  the  greater  frequency  of  femoral   hernia  in  the  former  sc.x. 

Position  of  Parts  arontul  the  Ring, — The  itpennatic  cord  in  the  male  and  the 
round  ligament  in  the  female  lie  immediately  above  the  anterior  margin  of  the 
femoral  ring,  and  may  be  divided  in  an  opei*alion  for  femoral  hernia  if  tbe  incision 
for  the  relief  of  the  stricture  is  not  of  limited  extent.  In  the  female  this  is  of 
littli'  importance,  but  in  the  male  the  spermatic  artery  and  vaa  deferens  may  be 
divided. 

li\\^  femoral  vein  lies  on  the  outer  side  of  the  ring. 

The  epigastric  artery  in  its  passage  inward  from  the  external  iliac  artery  to  the 
umbilicus  passes  across  the  upper  and  outer  angle  of  the  femoral  ring,  and  is  conse- 
quently in  danger  of  l»eing  wounded  if  the  stricture  is  divided  in  a  direction  upward 
and  outward. 

Tlie  communicating  branch  between  the  epigastric  and  obturator  lies  in  front  of 
the  ring. 

The  circumference  of  the  ring  is  thus  seen  to  be  bounded  by  vessels  in  every 
part,  excepting  intenially  and  behind.  It  is  in  the  former  position  that  the  stric- 
ture is  divided  in  cases  of  strangulated  femoral  hernia. 

The  obturator  artery^  when  it  anses  by  a  common  trunk  with  the  epigastric — 
which  occurs  once  in  every  three  subjects  and  a  half — bears  a  very  important  rela- 
tion to  the  femoral  ring.  In  some  cases  it  descends  on  the  inner  side  of  the  exter- 
nal iliac  vein  to  the  obturator  foramen,  and  will  consequently  lie  on  the  outer  side 
of  the  femoral  ring,  where  there  is  no  danger  of  its  being  wounded  in  the  operation 
for  dividing  the  stricture  in  femoral  hernia.  (See  Fig.  401,  a,  p.  587.)  Occa- 
sionally, however,  the  obturator  artery  cnrves  ahmg  the  free  margin  of  Gimbernat's 
ligament  in  its  passage  to  the  obturator  foramen  :  it  would  consetjuenlly  skirt  along 
the  greater  part  of  the  circumference  of  the  femoral  canal,  and  could  hardly  avoid 
being  wounded  in  the  operation.  (See  Fig.  401,  B,  p.  587.)  [To  avoid  this  acci- 
dent the  edge  of  the  knife  should  be  dulled,  and  the  edge  of  Gimbernat's  ligament 
only  nicked  ami  then  torn.] 

Septum  Crurale  [or  Femorale]. — The  femoral  ring  is  closed  by  a  layer  of  con- 

'  This  ring,  Uke  the  femoml  ranni,  is  a  morhid  or  an  arlifitiHl  prndurt.  "  V^ch  femnral  hernia 
makes  fur  iibelf  I  for  neilher  outlet  exlste  in  the  natural  aimloniy  of  ihe  region)  a  crural  cnnal  and  a 
crurml  (femora])  ring"  [Callender,  op,  cii.,  p.  40). 
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densed  areolar  tissue,  called  by  J.  Cloquet  the  septum  cntraU.  This  sen 
barrier  to  the  protnisinn  of  a  hernia  thn)iigh  this  part.  Its  upper  surface  is  sli^ 
concave  and  supports  a  small  Ivmphatii.'  i^^liiud,  by  which  it  is  separated  from 
subserous  areolar  tissue  and  peritoneum.  Its  under  surface  is  turued  towartl 
femoral  canal.  Tlie  septum  crunde  is  perforated  by  numerous  apertures  fur 
pa!«»ar!e  of  lymphatic  vessels  connecting  the  deep  inguinal  glands  with  tho^  i 
rounding  the  external  iliac  artery.  f^k 

The  size  of  the  femoral  canals  tbo  degree  of  tension  of  its  orifioet**  ano^i 
quently  the  dej^ree  of  constriction  of  a  hernia,  vary  according  to  the  ]»sitioD  of 
limb.  If  the  leg  and  thigh  are  extended,  abducted,  or  everte<l,  the  femoral  ci 
and  its  orifice.^  are  rendered  tense  from  the  traction  on  these  part?  by  Poii|Kirt'« 
ament  ami  the  faseia  lata,  a*"  may  be  a^icertaine^l  by  passing  the  finger  along 
canal.  If.  on  the  contrary,  the  thigh  is  tlexed  upon  the  pelvis,  and  at  thi 
time  addiicted  and  rotated  inward,  the  femoral  canal  and  ix^  orifices  becoi 
siderably  relaxed ;  for  this  reason  the  limb  nhould  always  bo  placed  in  th< 
position  when  ihe  application  of  the  taxifi  is  made  in  attempting  the  rcihiction  « 
iemriral  hernia. 

The  septum  crnntle  is  separated  from  the  peritoneum  by  a  quantity  of  loose  a 
serous  areolar  tissue.      In  some  subjects  this  tissue  contains  a  eoiisiderable  amo 
of  adipose  substance,  which,  when  protruded  forward  in  front  of  the  sac  of  a 
hernia,  may  be  mi.staken  for  a  portion  of  omentum. 

Descent  of  the  Hernia. — From  the  preceding  description  it  follows  tl 
femoral  ring  must  be  a  weak  point  in  the  abdominal  wall :  hence  it  is  that  t»] 
violent  or  !ong-continue<l  pressure  is  made  upon  the  abdominul  viscera  a  portion 
intestine  may  be  forced  into  it,  conBtituting  a  femond  hernia  :  and  the  cbansa 
the  tissues  of  the  abdomen  which  are  produced  by  pregnancy,  together  witn 
larger  size  of  this  aperture  in  the  female,  serve  to  explain  the  frequency  ^^ 
form  of  hernia  in  women.  ^^ 

When  a  portiori  of  the  intestine  is  forced  through  the  femoral  ring,  it  mn 
before  it  a  pouch  of  peritoneum,  wliicb  forms  what  is  called  the  hcrtiiaf  ttat^ ; 
rectMves  an  iuvestiUL-nt  from  the  subserous  areolar  tissue  and  from  the  soptuni  crura 
and  descends  vertically  along  the  femoral  canal  in  the  inner  com]iartrnerit  of  I 
sheath  of  the  femoral  vessels  as  far  as  tho  saphenous  opening;  at  this  |H>inC 
changes  its  course,  being  prevented  from  extending  farther  down  the  sheath  i 
account  of  the  narrowing  of  the  .sheath  and  its  close  contact  with  the  vcfwela,  mi 
also  from  the  close  attachineut  of  the  superficial  fascia  and  feiuoral  sheath  to  tj 
lower  part  of  the  circumference  of  the  saphenous  opening  ;  the  tumor  is  cout>e<]ueDt 
directed  forward,  pushing  beiore  it  the  cnbriform  fascia,  and  then  curv<*s  upwai 
on  to  the  falciform  process  of  the  fascia  lata  and  lower  part  of  the  tendon  of  tl 
External  oblique,  being  covered  by  the  superficial  fascia  and  integuraent.  Whi 
the  hernia  is  contained  in  \\i\}  femond  canal  it  is  usually  of  ^malt  size,  owing  to  tl 
resisting  nature  of  the  surrounding. parts;  but  when  it  has  esca|>ed  from  tb*»  sapl 
enons  opening  into  tlie  loose  areolar  li.ssue  of  the  groin  it  becomes  con- 
enlarged.  The  direction  taken  by  a  femoral  hernia  in  its  descent  is  at  fir- 
ward,  then  forward  aitd  upward ;  this  should  be  borne  in  mind,  as  in  the  applio 
tion  of  the  taxis  for  the  reduction  of  a  femoral  hernia  pressure  should  be  dii 
in  the  reverse  order. 

Coverings  of  the  Hernia. — The  coverings  of  a  femoral  hernia  from  wil 
outward  aiv  peritoneum,  suh.serous  areolar  tissue,  the  (scptiim  erurale  [femoral^ 
femoral   shwitli,  eribriforui   fascia,  superficial  fascia,  and   integument.' 

Varieties  of  Femoral  Hernia. — If  the  intestine  descends  along  the 

'  Sir  A.  Cooper  has  deserilied  an  inveatnient  for  femoral  hernia  under  the  name  of  " 
priu,"  lyinir  imruediiitely  external  to  th<»  peritnneat  bap,  but  freiiiienllv  wparalwi  frtim  it  br 
IcM  adipiiM  tiHiiie.  SiirBically,  it  is  ini|x>rtant  to  remember  the  existence  (at  any  rale,  the  ooranooi 
exiMenix'l  of  ihiw  layer,  nn  ufcnuiit  of  the  eni*  with  which  iin  inex]>«rienced  ot»eralor  mav  miMal 
the  faitf'in  for  the  peritoneal  mic.  nnd  the  contained  fat  for  nmentum.  A natt 'm icn 1 1  \%  diis  tee 
a|*T>eitrH  ideniimi  wiih  wliat  is  cftlle<l  in  the  text  "aiilKterotis  areolar  liteue,"  the  areolar  tiasue  bcii 
thickeued  and  caused  to  assume  a  luenibmnuus  uppeanuiee  by  the  preMure  uf  tiie  bemiab 
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canal  only  as  far  as  the  Baphenous  opening,  and  does  not  escape  from  this  aperture, 
it  is  called  irn^omjjlef*^  fetnnral  liernui.  The  Hnmll  size  of  the  protrusion  in  thiH  form 
of  hernia,  on  acwiunt  of  the  firm  and  resisting;  nature  of  the  ranal  in  which  it  is  con- 
tained, renders  it  an  exceedingly  dangerous  variety  of  the  diseat^e.  from  the  extreme 
difficulty  of  detecting  the  existenre  of  the  swellin;:,  especially  in  corpulent  ?^ubjects. 
The  coverings  of  an  incomplete  femoral  hernia  would  be,  from  without  inward,  integ- 
ument, superficial  fa>tcia,  fatciforin  process  of  fa.'^cia  lata,  femoral  nheath,  septum 
crurale  [femorale],  gubserous  areolar  ti&^iue,  and  peritoneum.  M'heu,  however,  the 
hernial  tumor  protrudes  tlirough  the  saphenous  oj>ening  and  directs  itj^elf  forward 
and  upward*  it  foniis  a  t'owplcte  femoral  hernia.  Occasionally  the  hernial  sac 
descends  on  the  iliac  side  of  the  femoral  vessels  or  in  front  of  these  vessels,  or 
even  sometimes  behind  them. 

The  Heat  of  stricture  of  a  femoral  hernia  varies :  it  may  he  in  the  peritoneum  at 
the  neck  of  the  hernial  sac;  in  the  grejiter  number  of  cases  it  would  appear  to  be  at 
the  point  of  junction  of  the  falciform  process  of  the  fascia  lata  with  the  lunated  edge 
of  Gimbemat's  ligament,  or  at  the  margin  of  the  saphenous  opening  in  the  thigh. 
The  stricture  should  in  every  case  be  divided  in  a  direction  upward  and  inwiird.  and 
the  extent  necessary  in  the  majority  of  cases  is  about  two  or  three  lines.  By  these 
means  all  vessels  or  other  structures  of  importance  in  relation  with  the  neck  of  the 
hernial  sac  will  be  avoided. 
u 
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Sursical  Anatomy  of  the  Perineum  and   Iscli 

rectal  Region.  ( 

DiJtsecdon, — Th«  Htudcnt  f)hnuM  select  a  well-developwl  muwjular  [male]  »ubje<?t  ffw 
fat,  an<l  tlit?  diHtvoctioii  tihould  ho  ooiiimoiioed  enrlv,  in  onler  tlint  tho  piirtH  mny  he  exiuaii 
an  niount  a  stflU*  as  poscihU*.  A  etaff  huvin>^  b».H-n  introduce*!  into  thn  bhuider,  ami  tlie  t 
placed  in  the  position  .slmwn  in  Kig.  i»73,  tlie  Rirotiim  xhoiild  tko  mJ^iHl  upward  an<l  retah 
that  position,  and  tin;  r(H:tuni  mo<lomtol_v  disbanded  with  tow  [the  unun  l>ein^  closed  by  «til 

The  space  which  is  now  exposed  corresponds  to  the  inferior  aperture  or  ootl 

the  pelvis.  Its  deep  boundaries  are,  in  frunt,  the  pubic  arch  and  mibpubic  ligai 
behind,  tlio  tip  of  the  coccyx ;  and  on  each  side,  the  ramus  of  the  pubes  and  LhcI 
the  tuberosity  of  the  ischium,  and  great  sacro-sciatio  ligauient.  The  space  inc 
by  these  boundaries  is  somewhat  lozenge-shaped,  and  is  limited  ou  the  sur&c«  < 
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body  by  the  scrotum  in  front,  by  the  buttocks  behind,  and  on  each  side  bv  the  ; 
side  of  the  thighs.  Il  nu'tisurt's,  from  before  backward,  about  three  an<}  a  on 
inchej*,  and  about  three  and  a  half  in  the  broadest  part  of  its  tmmfversic  dian 
between  the  ischial  tuberosities.  A  line  drawn  transversely  between  the  aal 
part  of  tlio  tuberosity  of  the  ischium  on  each  side  in  front  of  the  aniut  divider 
sjmcc  into  two  portions.  The  anterior  portion  rontuins  the  penis  and  un^tlirv, 
is  called  the  perinetim.  The  post<'rior  portion  uontuius  the  termination  of 
turn,  and  is  called  the  Uchio-rectal  region. 


ISCHIO-RBCTAL  ReGION. 

The  ischio-rectal  repion  coiresponds  to  the  ])ortion  of  the  outlet  of  the 
situated  iminedintely  behind  the  perineum:   it  contains  tbc  termination  of  tbit 
turn.     A  iieop  fossa  filled  with  fat  is  seen  on  eiUiL^r  side  of  the  intestine 
and  the  tuberoHity  of  the  is<'hium  :  this  is  called  the  iHrhio-reotnJ  foHttt, 

The  ischio-rectal  region  present^  in  the  middle  line  the  n|>ertnn*  of 
around  this  orifice  the  integument  is  thrown  into  numerous  folds,  which  are 
ated  on  distension  of  the  intestine.     The  integument  is  of  a  dark  color,  omtim 
with   the  mucx)us  membrane  of  the  rn^tum.  and  provide<i  with  numerous 
which   occasionally  irdhune  ami  suppurat**  and   may  be  inistakm  for  fistiih 
Toins  around  the  margin  of  the  anus  are  occasionally  much  dilated,  formiufi 
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ber  of  bard  pcmlent  masses  of  a  dark  bluiah  color,  covered  partly  by  mucous  mem- 
brane and  parilv  by  the  integument.  These  tumors  constitute  the  diseo^^  called 
external  piles. 

Disaecfiiyji. — Miike  an  incii^ion  throupli  the  intej^umunt  alone  th*?  median  Uno,  froiu  the  haiw 
of  tho  wrcdum  to  the  ontorior  vxtreiuily  of  th**  uuum  ;  carry  it  round  the  nisrgins  of  thij*  ii|wr- 
turo  to  it»  posterior  ffxtromity,  and  continue  it  liai:rkwaiti  uliout  an  inch  Vhind  thf  tin  of  tlie 
coccyx.  A  tranav<*ri»i*  inrifdon  should  now  ije  carried  aoro-w  the  base  of  the  M!rotuni  at  ui*t  ante- 
rior pxtroinity  of  the  precedinn;;  n  sw^tmd,  carried  in  the  Bainc  direction,  should  be  made  in  front 
of  the  anus  ;  and  a  third  at  the  |>o«tur?br  oxlremity  of  tlie  gut.  These  incisions  should  Ijc  («uIH- 
ctently  cxteuHive  to  enable  the  ditwoetor  to  raise  the  intcpiroent  from  tho  inner  side  of  the  thiiihs. 
The  flaps  of  skin  corresj)fin<iin^;  to  the  isi'-hio-rectal  region  (Figs.  673— OHO)  should  now  be  removed. 
In  diHseotiug  tho  iutegument  from  thi»  region  great  care  is  ret^uircd,  otllerwi^e  the  Corrugator 
cutis  ani  and  External  sphincter  will  be  removed,  as  they  are  intimately  adherent  to  tho  ekin. 

The  Buperflcial  ftiecia  is  expose*!  on  the  removal  of  the  skin  :  it  h  verj'  thick, 
areolar  in  texture,  and  contains  much  fat  in  its  meshes.  In  it  are  found  ramifying 
two  or  three  cutaneous  branches  of  the  smaH  sciatic  nerve;  these  turn  round  the 
inferior  border  of  the  Gluteus  maximus  and  are  distributed  to  the  integument  iu 
thi*  region. 

Comierator  Cutis  Ani. — Around  tlie  anus  is  a  (liin  stratum  of  involunt;iry 
muscle  which  mdiates  from  the  interior  of  tho  anus,  where  it  commences  in  the 
submucous  tissue,  to  the  skin  outside,  where  it  blends  with  the  subcutaneous  tissue. 
By  its  contraction  it  raises  the  skin  iiitu  ridges  radiating  from  the  margin  of  the 
anus. 

The  ExtemaJ  Sphincter  is  a  thin  flat  plane  of  muscular  fibres,  elliptical  in 
shape,  and  iatimattdy  adherent  to  the  integument  surroun<ling  the  mttrgin  of  the 
anus.  It  measures  about  three  or  four  inches  in  length  from  its  anterior  to  its  pos- 
terior extremity,  being  abnut  an  inch  in  breadth  opposite  the  anus.  It  arises  from 
the  tip  of  the  coccyx  by  a  niirrow  temiinous  band,  and  from  the  superficial  faseia 
in  front  of  that  bune,  and  is  inserted  into  the  tendinous  centre  of  the  perineum, 
joining  with  the  Transvcrsus  perinaii,  the  Levator  «ni.  and  the  Accelerator  urinse. 
Liku  iitber  sphincter  umncles,  it  consists  of  two  jdanes  of  muscular  fibres,  whieh 
surround  the  mar^rin  of  the  anus  and  join  in  a   commissure   before  and   behind. 

Relations. — By  its  superjieial  fturfnrr  with  the  integument ;  by  its  ilvtp  sur- 
far*'  it  13  in  contact  with  the  internal  Sphincter*  and  is  scjwirated  from  the  Leva- 
tor ani  by  loose  nreolar  tissue. 

The  Sphincter  ani  is  a  voluntary  muscle  supplied  by  the  hemorrhoidal  branch 
of  the  fourth  sacral  nerve.  This  muscle  is  divided  in  the  operation  for  fistula  in 
ano,  and  also  in  some  cases  fif  fissure  of  the  rectum,  especially  if  attended  uith 
much  pain  or  spasm.  The  object  of  its  division  is  to  keep  the  parts  at  rest  and  in 
contact  iluriui:  the  healing  process. 

The  Internal  Sphincter  is  a  muscular  ring  about  an  inch  in  breadth  ubich  sur- 
rounds the  lower  extremity  of  the  i*ectum.  Its  inferior  border  being  contiguous  to, 
but  quite  separate  from,  the  External  sphincter.  This  uiusrlo  is  about  two  lities  in 
thickness,  and  is  formed  by  an  aggregation  of  tlie  involuntary  circular  fibres  of 
the  intestine.  It  is  paler  in  color  and  Ie.ss  coarse  in  texture  than  the  External 
sphincter. 

The  Ischio-rectai  Fossa  is  situated  between  the  end  of  the  rectum  and  the 
tuberosity  of  the  ischium  on  each  .'^ide.  It  is  triaTigiilar  in  shape;  its  base, 
directed  to  the  surface  of  the  body,  is  formed  by  the  integument  of  the  ischio- 
rectal region  ;  its  apex^  directed  upward,  corresponds  to  the  point  of  division  of  the 
obturator  fjtscia  and  the  thin  membrane  given  off  from  it  which  covers  the  outer 
surface  of  the  Levator  ani  (anal  fascia).  Its  dimensions  arc  about  no  inch  in 
breadth  at  the  base  and  about  two  inches  in  depth,  being  deeper  behind  than  in 
front.  It  is  bounded  iniemaUy  by  the  Sphincter  ani,  Levator  ani,  and  Coccygcus 
muscles;  externalhf  by  the  tuberosity  of  the  ischium  and  the  obtunitor  fascia, 
which  covers  the  inner  surface  of  the  Obtunitor  intcrnus  muscle;  in  front  it  is  lim- 
ited by  the  line  of  junction  of  the  superficial  and  deep  perineal  fasciae;  and  Mnnd^ 
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by  the  margin  of  the  Gluteus  maximus  and  the  great  sacra-sciatic  ligaraent. 
spaoe  is  filled  with  a  large  ma^  of  adipose  tissue,  which  explains   the  freqi 
with  which  abscesses  in  the  neighborhood  of  the  rectum  burrow  to  a  cooside 
depth- 

If  the  subject  has  been  injected,  on  placing  the  finger  on  the  outer  wall  o( 
fossa  tiie  internal  pudic  artery  and  its  accompanying  veins  and  nerve  will  b< 
about  an  inch  and  a  half  above  the  margin  of  the  iAchiutic  tuberosity,  but  »ppn 
ing  nearer  the  surface  as  they  pa^^s  forward  along  the  inner  margin  of  the  ] 
ardi.  These  structures  are  enclosed  in  a  sheath  formed  by  the  obtunitor  fascia 
jmdic  nerve  lying  below  the  artery  (Fig.  402,  p,  588).  Crossing  the  «ipace  t 
vt-rsely  about  ita  centre  are  the  inferior  hemorrhoidal  vessels  and  nervei*.  brai 
of  the  internal  pudic ;  they  are  distributed  to  llie  integument  of  the  anas  and  t 
muscles  of  the  lower  end  of  the  rectum.  These  vessels  are  occasionally  of  1 
size,  and  may  give  rise  to  troublesome  hemorrhage  when  divided  in  the  opoi 
of  lithotomy  or  of  fistula  in  ano.  At  the  back  part  of  this  space  may  be  81 
brunch  of  the  fourth  sacral  nerve,  and  at  the  fore  part  of  the  space  a  cutax 
branch  of  the  perineal  nerve. 


Perineum. 


4 


The  perineal  space  is  of  a  triangular  form ;  its  deep  boundariea  are 
erally  by  the  rami  of  the  ptibes  and  ischia,  meeting  in  front  at  the   pubic" 
behind  by  an  imaginary  transverse  line  extending  between  the   tuberosities  oj 
ischia.     The  lateral  boundaries  are,  in  the  adult,  from  three  inches  to 

Fio.  674. 


The  PerliK'Uiii,  ilu-  Iiiu-i:iinu;iit  Mh\  Supfrriclnl  UiytT  of  Supcriloldl  Fiun-io  ivfliMJtM. 


and  a  half  in  length,  and  the  base  from  two  to  three  inches  and  a  half  in  bt«ttd 
the  average  extent  of  the  space  being  two  inches  and  three-quarters.     The  v« 
tions  in   the  diameter  of  this  space  are  of  extreme  interest  in  connection  with 
0]>eration  of  lithotomy  and  the  extraction  of  a  stone  &om  the  cavity  of  the  bUdd 
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In  tboKe  cases  where  the  tuberosities  of  the  ischla  are  near  together  it  wuuUl  be 
nece^^rv  to  make  the  incisiooB  in  the  lateral  opemtion  of  lithutomj  less  oblique 
than  if  tlie  tuberosities  were  wi<lely  separated,  and  the  perineal  t»(>ace,  consequently, 
wider.  The  ])erineum  is  subdivided  by  the  median  raph<*  into  two  equal  parts. 
Of  these,  the  left  is  the  one  in  which  the  operation  of  lateral  lithotomy  is  per- 
formed. 

In  the  middle  line  the  perineum  is  convex  and  corresponds  to  the  bulb  of  the 
urethra.  The  .^kin  covering  it  is  of  a  dark  color,  thin,  freely  movable  upon  the 
subjacent  parts,  and  covered  with  sharp  crisp  hairs,  which  sh<iubl  be  removed 
before  the  dissection  of  the  part  is  commenced.  In  front  of  the  auus  a  prominent 
line  commences,  the  niph^,  continuous  in  front  with  the  mph€  of  tlie  scrotum. 
The  flaps  of  integument  corresponding  to  this  space  liavinp  been  removed  in  the 
manner  shown  in  Fig.  676,  the  superficial   fa^^a  is  exposed. 

Fm.  675. 


Crf  « 


Tb«  duperficisl  UoKles  Bod  VeswU  of  the  runneum. 


The  euperflclal  fa.8oia  consbta  of  two  layers,  Ruperficial  and  deep,  as  in  other 

regions  of  the  body. 

The  stnperficial  layer  is  thick,  loose,  areolar  in  texture,  and  contains  much 
adipose  tissue  in  its  meshes,  the  amount  of  which  varies  in  different  subjects.  In 
front  it  is  continuous  with  the  dartos  of  the  scrotum  ;  behind  it  is  continuous  with 
the  subcutaneous  areolar  tissue  siirroiindiTig  the  anus;  and  on  either  side  with  the 
same  fascia  on  the  inner  side  of  the  thighs.  This  hiyer  .should  be  carefully  removed 
after  it  has  been  examined,  when  the  deep  layer  will  be  e.xpo.sed. 

The  deep  layer  of  mtperfictal  fan-ia  (superficial  perineal  fascia)  is  thin,  aponeur- 
otic in  structure,  and  of  considerable  strength,  serving  to  bind  down  the  muscles 
of  the  root  of  the  penis.  It  is  continuous  in  front  with  the  dartos  of  the  scrotum  ; 
on  either  side  it  is  firmly  attached  to  the  niiir;jins  of  the  rami  of  the  pubes  and 
isehium,  external  to  the  cms  penis  and  as  far  lock  as  the  tuberosity  of  the  ischium; 
posteriorly  it  curves  down  behind  the  Tmnsversus  perinnei  muscles  to  join  the  lower 
margin  of  the  deep  perineal  fascia.     This  fascia  not  only  covers  the  muscles  in  this 
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region,  but  sends  down  a  vertical  septum  from  it.s  under  surface  which  sej 
back  part  of  the  subjacent  space  into  two,  being  incomplete  in  front. 

In  i-upture  of  the  anterior  portion  of  the  urethra  accompanied  by  extrarB 
of  urine  the  Huid  makts  its  way  forward,  beneath  this  fascia,  into  the  areolar 
of  the  scrotum,  penis,  and  anterior  and  latci*ai  portions  of  the  abdomen  ;  it  ] 
extends  into  the  areolar  tissue  on  the  inner  side  of  the  thighs  or  backward  ai 
the  aniiH.  This  limitation  of  the  extruva-sated  fluid  to  the  parts  above  nan 
easy  of  explanation  when  the  attachments  of  the  deep  layer  of  the  superficial 
arc  coni*idered.  When  this  fjLscia  is  removed  the  muscles  connected  with  the 
and  urethra  Avill  be  exposed ;  these  are,  in  the  middle  line,  the  Accelerator  u 
on  each  side  the  Krector  pi^nis,  and  behind  the  Tninsversus  pcrinsci. 

The  Accelerator  urinee  {Ejaculator  sembiis  or  bidho-cavenwsun)  is  placed  i 
middle  line  of  the  perineum,  immediately  in  front  of  the  anus.  It  cousistUj 
symmetrica.!  halves  united  along  the  me<lian  line  by  a  tendinous  raph^.  ^M 
from  the  central  teiuhm  of  the  perineum  and  from  the  median  raph^  ^^ 
From  this  point  its  fibres  diverge  like  the  plumes  of  a  pen;  the  niont  posterior 
a  thin  layer  which  is  lost  on  the  anterior  ^surface  of  the  triangular  li^a-ment 
middle  fibres  encircle  the  bulb  and  adjacent  parts  of  the  coqms  .sp<jngi<.>suin 
join  with  the  fibres  of  the  opposite  side,  on  the  upper  part  of  the  corpus  n 
osum,  in  a  strong  aponeurosis;  the  anterior  fibres,  the  longest  and  most  difl 
spread  out  over  the  sides  of  the  corpus  cavernosuin,  to  be  inserteil  partly  inu 
body  anterior  to  the  Erector  penis,  occasionally  extending  to  the  os  pubifi,  i 
termiuiiting  in  a  tendinous  expansion  which  covers  the  dorsal  vessels  of  the  I 
The  latter  fibres  are  best  seen  by  dividing  the  muscle  longitudinally  and  c^B 
it  outward  from  the  surface  of  the  urethnu  ^H 

ACTIOX. — This  muscle  serves  to  empty  the  canal  of  the  urethra  after  the  bl 
ba-s  expelled  its  content^s ;  during  the  greater  part  of  the  act  of  micturition  its 
are  relaxed,  and  it  only  comes  into  action  at  the  end  of  the  proceaa.  The  n 
fibres  are  supposed  by  Krause  to  assist  in  the  erection  of  the  coqma*  spou^i 
by  compressing  the  erectile  tissue  of  the  bulb.  The  anterior  fibres,  accordi 
Tyrrcl,  also  contribute  to  the  erection  of  the  penis,  a.s  they  are  inserted  inU 
continuous  with  the  fascia  of  the  penis,  compressing  the  dorsal  vein  di 
contraction  of  the  muscle. 

The  Erector  Penis  covers  the  unattached  part  of  the  eras  penis. 
elungiited  miiMle.  broader  in  the  middle  than  at  either  extremity,  and  situat 
either  side  of  the  lateral  boundary  of  the  perineum.  It  arises  by  tendinoti^ 
fleshy  fibres  from  the  inner  .surface  of  the  tuberosity  of  the  ischiuu.  behiji< 
crns  penis,  from  the  surface  of  the  crus  and  from  the  adjacent  portion  of  the  r 
of  the  pubes.  From  these  points  Heshy  fibres  succeed,  ending  in  an  aponei 
which  is  inserted  into  the  sides  and  under  surface  of  the  crus  penis.  This  n 
compresses  the  crus  penis  and  retards  the  return  of  the  blood  through  the  i 
and  thus  serves  to  maintain  the  organ  erect. 

The  Transversua  Perinaei  is  a  narrow  musctdar  slip  which  passes  more  oi 
transversely  across  the  back  part  of  the  perineal  apace.  It  ari.ses  bv  n  small  t« 
from  the  inner  and  fore  side  of  the  tuberosity  of  the  ischium,  and,  parsing  ohVu 
forward  and  inward,  is  inserted  into  the  central  tendinous  point  of  the  ix^riti 
joining  in  this  situation  with  the  mu.«cle  of  the  opjxtsite  side,  the  Sphinclt^j 
behind,  and  the  Accelerator  urime   in   front. 

Between  the  muscles  just  examintsl  ji  triangular  space  exists,  bonndetl  h 
by  the  Accelerator  urime,  externally  by  the  Erector  penis,  and  behind  by  tl 
versos  perinrei.     The  floor  of  this  space  is  formed  bv  the  triangular  lipimi 
urethra  (deep  perineal  fascia),  and  runninii  from  behind  forward  in  it  are  the 
ficial  perineal  vessels  and  nerves,  the  transverse  perineal   artery  coursing  aloni 
posterior  boundary  of  the  space  on  the  Transversus  |>erin:ei  muscle. 

In  the  lateral  operation  of  lithotomy  the  knife  is  carried  obliqnelv  acroi 
back  part  of  this  space  downward  and  outward  into  the  ischio-rectal  fo^a,  div 
the  Transversus  perintei  muscle  and  artery,  the  posterior  fibres  of  the  Aodc 
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urinse,  the  superficial  perineal  veesels  and  nerve,  and  more  posteriorly  tLe  inferior 
hemorrhoidal  vessels. 

The  superficial  and  transverse  perineal  arteries  arc  d&scrihed  at  p.  589,  and  tlte 
superficial  perineal  and  inferior  pudendal  nerves  at  pp.  778  and  780. 

The  muscles  of  the  perineum  in  the  female  are  the — 

Sphincter  ani. 
Levator  ani. 
Coccygeua. 


r  Sphincter  vaginie  (Bulbo-cavemosus). 
Superficial  Muaelet,  <  Erector  cliloridis. 

(  Tran8versufl  perinsei. 


(  Deep  Transversus  periniei. 
[Deep  Miuele9.  *  •  A  Constrictor  ragin%. 

(  Depressor  urethne  (Jarjavay's  muscle).] 

The  Sphincter  Vagrinse  or  Bulbo-oavemoeus  is  placed  on  each  side  of  the 
orifice  of  tlic  vagina,  and  is  analogous  to  the  Accelerator  urime  iu  the  male.     It  is 
attached  posteriorly  to  the  cen- 
tra!  tendon   of   the    ;>erineum,  [Fio,  676. 
where  it  blends  with  the  Sphinc-  ^ 
ter  ani.    Its  fibres  p!i«s  forward 
on  each  side  of  the  vagina  to 
be    inserted    into    the    corpora 
cavernosa  of  the  clitoris,  a  fas- 
ciculus crossing  over  the  body 
of  the  organ  so  as  to  compress 
the  dorsal  vein. 

The  Erector  Clitoridis  re- 
Bembles  the  Eret^tor  penis  in 
the  male,  but  is  smaller  than  it, 
arising  from  the  tuberosity  of 
the  ischium  and  being  inserted 
on  each  side  of  the  cms. 

The  Transversus  Perinsei 
IS  inserted  into  the  side  of  the 
Sphincter  vagina,  and  the  Lev- 
ator ani  into  the  side  of  the 
vagina  and  rectum.  The  other 
muscles  are  precisely  similar  to 
those  in  the  male. 

[The  Deep  Transversus 
Perineei  arises  from  the  ramus 
of  the  ischium,  and  paw*es  to  the  central   point  of   the  perineum. 

The  Constrictor  Va^rinsB  consists  of  a  few  fibres  which  arise  from  the  centnil 
tendon  of  tlie  perineinu  and  encircle  the  vaginal  opening.     It  is  joined  by 

The  Depressor  Urethree  (Jarjavay's  muscle),  which  aritJes  fr<im  the  ramus  of 
the  ischium  close  to  the  deep  Tmnsverse  muscle,  and  sometimes  united  with  it.  It 
runs  upward  and  inward  to  join  the  fibres  of  the  Constrictor,  and  also  to  join  it« 
fellow-muscle  over  the  urethra. 

The  stuilent  will  have  great  difficulty  in  dissecting  these  deep  muscU*»,  even  in 
favorable  subjects  and  when  dissected  early.  But  every  student  should  dissect  care- 
fully the  perineum  in  the  female,  as  well  as  the  male,  in  order  at  least  to  get  a  cor- 
rect general  idea  of  its  anatomy.] 

Tho  Aci'olfriit4>r  urinw  and  Kroctor  penis  muscles  should  now  Ih»  removeij,  whon  the  deep  |M»ri- 
neal  fascia  will  he  oxposod.  RtroU-hine  aoro»M  the  front  pnrt  of  tho  oiitlot  of  the  pctvis.  The 
uivlhro  iH  wH>n  pcrrorutinp  ibi>  (.-entPMunt  1>ehirid  the  hulb,  nnd  on  mtht'r  8ide  \t  the  orus  penis, 
connecting  the  corpui*  cuvernosmu  witn  the  ramus  of  the  ischium  and  pubcs. 

The  deep  perineal  fascia  (trianfjular  ligament  [Figs.  679,  681,  6821)  is  a  dense 
membranous  lamiiui  which  closes  the  front  part  of  the  outlet  of  the  pelvis.     It  is 


The  MuBole*  of  tbc  Feiimlc  Periiitium.  suiwrfloUl  on  rinhl,  mid 
de»*p  nn  left  «lder  I,  clltnrit;  1'.  Erector  clltorlrlU:  8,  Jurjnvay** 
luunt'W  iPvpreswir  urvUinvt;  4,  bulb  of  vaizlnH;  ft.  Tmnsvcretu 
rKTlna-l  (rfrtt'ctfli ;  i.,  BuIUo-caverno«i5  (Jl^phinckT  vnffltiK); 
4.  <'«niitrlctor  vngln»' :  H,  kIhikI  uf  ItarUiolin  :  f,  LH.'t'|iTronsvtTiuf 
(K-niKi-i ;  111,  SuiMTtlrlnl  TnmsVtiMi*  f»erinitS ;  11,  jKiMtcrior  luyer 
of  iriniiRUlar  )lintment:  12,  BpbitiHer  ant;  13,  trianfular  Uf^- 
iDiMU;  M,  Levatur  uni:  \\  Urbia-|K'rlntfal  ligament  (Nivagc  and 
LuM.'bka).] 
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triangular  in  shape,  about  an  inch  and  a  half  in  depth,  attiw^he*!  above,  by  ^ 
to  the  under  surtjvec  of  the  svmplivHis  puhis  and  subpubic  ligament*  and  on  i 
aide  to  ihe  rami  of  the  ischium  and  pubos  benealii  the  crura  penis-  Its  inCi 
nmrwiu,  or  base,  is  <lirected  toward  liie  rectum  and  connected  to  the  central  tea 
0U8  point  of  the  perineum.     It  id  continuous  with  the  deep  layer  of  the  su] 
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Pudloarlr-ry. 

nranch  iw  I,«vttlor  an!. 

Inferior  iK'niMrrlnJUlnl  Artery. 

Trmiflvenrt'  Kriury. 

Great  labial  (sin^rfldrtl  pertneal)  ariery. 

DodmI  artery  of  cUiurlit. 

Arlt-ry  of  h\i\h. 

Artery  lo  cm.-*  clltorldla. 

Infcriur  bomurrlioIflAl  aervc 

Pu<li«'  iierx'e 

Mu-MMiItir  hniTirh. 

Irii<.'rnnl  >upvrficial  peiincfti  nerve. 

ExtiTnal  Miperllclat  perineal  nurve. 

Irajunciion  wiili— 

InK'rior  piideiKlal  nerve. 

Small  »<MatIr  nerve. 

18,  rKtmal  iiurvu  uf  cliUiriii. 


ly.  nio-lrifnilnal  nerra. 
A.  Antu. 
C.  riiiiTii.. 
M,  MeAtu.t  iiriiiariuH 
L,  Grett  facro^b^iatlc  Uffament. 
V,  Vaijlna, 
O,  Cm-cyx. 

T,  T\ll>e^u^jly  or  Iscbluiu 
a.  Cliiteus  m'ftxftuuft. 
r.  Levator  mil. 

d.  SutK'rtlcinI  tninRverse  muiicle. 
c,  Oomprr:--^Mr  t'till.j. 
p.  Er.'i  I  .)]!■. 

A.  Trin  I  •.ut'ovit). 

f.  ni<  ■  .tiMHllnn^ua. 

j,  .\ilrln.ltir  imit:mi». 
k.  Gracilis  (Dr.  Savagu'ii  Satutmiitm^.'] 


faacia  behind  the  Transversus  perinwi  muscle,  and  with  a  thin  fascia  which 
the  cutancoiiH  surface  of  the  Levator  ani  muscle  (anal  fa.sci.1). 

The  trian;:uhir  li»rament  in  the  fenmle  is  not  so  strong  as  in   the  male. 
attached  to  the  pubic  arch,  its  apex  beinjj  connected  with  the  symphysis  pubis, 
is  dividcfl  in  the  mi»ldle  line  by  the  aperture  of  the  va^^ina.  with  the  extomf 
of  which  it  becomes  bionded,  and  in  front  of  this  ia  |>orforated  by  the  urethi 
posterior  border  is  continmma,  a.s  in  the  male,  with  the  deep  layer  of  the  eo] 
faecia  around  the  Trani?vcrnuM  pcrinrei  muscle. 

The  deep  perineal  fascia  is  perforated  by  the  urethra  about  an   inch  h\ 
symphysis  pubis.     The  aperture  is  circular  in  form  and  about  tbn^  or  four  line 
diameter.     Above  this  is  the  aperTiire  for  tlie  dorsal  vein  of  the  penis,  and  out 
the  latter  the  pudic  nerve  and  artery  pierce  it. 

The  deep  perineal  fascia  consists  of  two  layers,  anterior  and  posterior;  tl 
separated  above,  but  united  below. 

The  anterior  hii/t^r  is  continued  forward  around  the  anterior  part  of  tl 
branous  i»ort.ion  of  the  urethra,  becinnin^  lost  upon  the  bulb. 

The  posterior  latfn'  is  derived  froui  the  obturator  fascia;^  it  ia  continued  bi 
ward  ai-onnd  the  posterior  part  of  tlie  membranous  portion  of  the  urethrs  and 
outer  surface  of  the  prostate  gland. 

'  "On  the  Anatnmv  of  tlip  PoAtcrior  Ldiyer  of  the  Triangular  Liganient,"  see  a 
Carrington,  in  Ouifi  ituiipUai  JtcpotiM. 
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If  the  aotcrior  layer  of  this  fascia  is  detached  on  either  side,  the  following  j>art8 
are  seen  between  it  and  the  i>ostenor  layer:  The  subpubic  ligament  above,  close  to 
the  pubes,  the  dorsjil  vein  of  the 


penis,  the  niein[>ra.nous  portion  of 
th e  urethra,  and  th e  Onni prestmr 
urethra?  muscle:  CWper's  glands* 
and  thoir  ducts;  the  pudic  vessels 
and  dorsal  nerve  of  the  penis ;  the 
artery  and  nerve  of  the  bulb ;  and 
a  plexus  of  veins. 

The  Compressor  Urethrw  (Con- 
Mriftor  urcthnv  [Guthrie's  muscle. 
Fig.  078,  8,  it])  surrounds  the  whole 
length  of  the  nieinhranous  portion 
of  ihe  urethra^  and  is  contained  be- 
tireen  the  two  layers  of  the  deep 
perineal  fascia.  It  arises  by  apo- 
neurotic fibres  from  the  upper  part 
of  the  ramui*  of  tlic  puhes  on  each 
fiide  to  the  extent  of  half  or  three- 
quHrters  of  an  inch :  each  segment 
of  the  muscle  passes  inward  and  di- 
vides into  two  fasciculi,  which  sur- 
round the  urethni  from  the  prostate 
gland  behind  to  the  bulbous  portion 
of  the  urethra  in  front,  and  unite  at 
the  upper  and  lower  surfaces  of  this 
tul>c  with  the  muscle  of  the  opposite 
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The  stnicturo5  ronUilncd  bcrwocn  :hc  two  Laycn  of  the  Doco 

iVrlllt-ul  Kuiola  :  1.  thu  synipliyslx  |>ubl8  ;  2.  2,  tb«  KBItM  Cw 
the  puN'^  mid  JM^-htum  ;  y,  3,  \\i*-  *"ii>  ri.-cii'*  nf  t\\f  lu'hfa; 
4.  fi  triniii;ulAr  ihtlIxii  ufthL-  t>iiT  <  wn 

antl  hht>wn  to  l»f  cuiitlnui'iis  ^^  i  ,5, 

two  [mrtiim?*  of  ih**  »iiperlii'ml  !■:. .;:  iU 

ci>rili«-i-ll<'li  to  Ihe  ntniU!*  of  th**  put >,.-••  n\\>\  !'•<  tuuiii ;  i>,  li,  Lite 

Eostert<*luyt'rf*f  Ibi'  dtep  inTiniJil  fu^cla.thi'  anUTlnr  layer 
»Tliig  ih«."ii  rvinovfd  ;  j.ihe  nn'iiibniuou*  jxirtion  nf  the 
uivthm  cut  Rorturs:  8,  the  ouinTiur  riiMkulu*  of  the  Com- 
pressor urcthrte  must-It  of  one  side:  y.  the  inrcrlor  fuscicti- 
Jus  of  ihu  ConiprvajHtt  un-thm-.  The  iwo  fuM-k-iill  (k  nnd  9) 
ooiislUut*'  Outiirit.''!«  iuii«<'Iy  <if  oiif  side;  10,  lb<*  puMc  iMjr- 
limis  i'f  t)ie  Co^lIl^^•^>'rt^  iirvthnc,  WilsmiS  imifclc*:  II,  (  ow- 
piT'ti  glunds.  partly  t-uihrAced  t>y  the  lowtr  fHM-ieulu.*  of  Lbe 
ComprcM'ir  iirt'lbrn'  niuirclc;  \\l.  the  iiitcriiAl  piidlc  itrlerr. 
MsvfnK  ix'>l*?rii»rly  to  the  tTii»  of  the  <'i.miirL"(Wor  un^thrre; 
19.  the  arti^ry  of  iHe  l>ulh;  14.  the  arlK-rj  of  tht-  corpus  caver- 
nostun :  \b,  the anerla  dorsaUi  penis  (n'ilsouj.J 


side  by  means  of  a  tendinous  raph^ 
[The  perpendicular  portion,  gener 
ally  calletl  Wilson's  muscle  (tig.  678,  10),  is  now  usually  discarded  by  anatomists.] 

Cirfuhtr  muHfuhtr  fibres  surround  the  membranous  portion  of  the  urethra  from 
the  bulb  in  front  to  the  prostate  gland  behind  ;  they  are  placed  immediately  beneath 
the  transverse  libres  already  described,  and  are  continuous  with  the  mm^cular  fibres 
of  the  bladder.     These  fibres  are  involuntary. 

Cowpers  Glandit  are  situated  immediately  below  the  membranous  portion  of  the 
nrerhra,  close  behind  the  bulb  and  below  the  arterv  of  the  bulb. 

The  Pudic  VfMHefit  and  Dorsal  Nerve  of  the  PeniH  are  placed  along  the  inner 
margin  of  the  pubic  arch  (pp.  f588  and  778). 

The  Artery  of  the  Bulb  passes  transversely  inward  from  the  internal  pudic  alone 
the  bttse  of  the  triangular  ligament,  between  the  two  layers  of  fascia,  accompanied 
by  a  branch  of  the  pudic  nerve  (p.  o89). 

If  the  posterior  layer  of  the  deep  perineal  fascia  is  removed  and  the  crus  penis 
of  one  side  detached  from  the  bone,  the  under  or  perineal  surface  of  the  Levator 
aui  is  brought  fully  into  view.  This  muscle,  with  the  triangular  ligament  in  front 
and  the  Coccygeus  and  Pyriformis  behind,  closes  in  the  outlet  of  the  pelvis. 

The  Levator  ani  is  a  broad  thin  muscle  situatetl  on  each  side  of  the  pelvis.  It 
is  atta-ched  to  the  inner  surface  of  the  sides  of  the  true  pelvis,  and,  descending,  unites 
with  its  fellow  of  the  opposite  side  to  form  the  floor  of  the  pelvic  cavity.  It  supports 
the  viscera  in  this  cavity  and  surrounds  the  various  structures  which  pass  through  it. 
It  nrises  in  front  from  the  posterior  surface  of  the  body  and  ramus  of  the  pubes  on 
the  outer  aide  of  the  symphysis ;  posteriorly  from  tlie  inner  surface  of  the  spine  of 
the  ischium;  and  between  these  two  points  from  the  angle  of  division  between  the 
obturator  and  recto-vesical  layers  of  the  pelvic  fiutcia  at  their  under  part  [Fig.  681, 
p.  1020] :  the  fibres  pass  downward  to  the  middle  lino  of  the  floor  of  the  pelvis,  and 
are  inserted,  the  most  posterior  fibres  into  the  sidtjs  of  the  apex  of  the  coccyx ;  those 
placed  more  anteriorly  unite  with  the  muscle  of  the  opposite  side  in  a  median  fibrous 
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mph^  which  extends  between  the  coccyx  and  the  margin  of  the  anus. 
fibres,  which  form  the  larger  portion  of  the  muscle,  are  inserted  into  the  side  t 
rectum,  blending  with  the  fibres  of  the  Sphiuotei'  muscles;  lastly,  the  luiterior  I 
the  longest,  descend  npon  the  aid©  of  the  prostate  gland  to  unite  beneath  it  wil 
muscle  of  the  opposite  side,  blending  with  the  fibres  of  the  External  spbincta 
Transversus  perina?i  muscles  at  the  tendinous  centre  of  the  perineum. 

The  anterior  portion  is  occasionally  separated  from  the  rest  of  the  mosc 
areolar  tissue.     Vvom  this  circumstance,  as  well  as  from  its  peculiaj* 


Fio.  679. 
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Dcup  Perineal  Fascia ;  on  the  left  side  tbu  aiiierlur  layer  baa  been  remorod. 

the  prostate  gland,  descending  by  it8  side  and  surrounding  it  as  in  a  slingT 
been  described  by  Santorini  and  others  as  a  distinct  muscle  under  the  name  ol 
Levator  prostatce.  In  the  female  the  anterior  tibree  of  the  Levator  ani  des 
upon  the  sides  of  the  vagina. 

Relattovs  [Fig.  681]. — By  \is  inner  or  pelvic  nurfnce  with  the  r^^ct^^l 
fa.scia,  which  separates  it  from  the  viscera  of  the  pelvis  and  from  the  periwH 
By  its  outer  or  perineal  surface  it  fonns  the  inner  boundary  of  the  ischio-n 
fossa,  and  is  covered  by  a  quantity  of  fat  and  by  a  thin  layer  of  fascia  (anal  fiw 
continued  from  the  obturator  fascia.  Its  potttcrior  border  is  continuous  with 
Coccvgeus  muscle.  Its  anterior  border  Is  sepanited  frotri  the  muscle  of  the  opp< 
side  by  a  triangular  space  through  which  the  urethra,  and  in  the  female  the 
passes  from  the  pelvis. 

Actions. — This  muscle  supports  the  lower  end  of  the  rectum  and  va^i 
also  the  bladder,  durin»r  the  efforts  of  expulsion.  It  elevates  and  inverts  the  k 
end  of  the  rectum,  after  it  has  been  protnidcil  nnd  everted  during  the  expulflioi 
the  fe<*es.      It  is  also  a  muscle  of  forced  expirutif>n. 

The  Coccyereus  is  situate<i  behind  and  paniUel  with  the  preceding.  It  is  > 
angular  plane  of  muscular  and  tendinous  fibres,  arising  by  its  apex  froni  the  m 
of  the  ischium  and  lesser  sacro-sciatic  ligament,  and  inserted  by  it*  base  into 
margin  of  the  (H)ccyx  and  into  the  siilc  of  the  lower  piece  of  the  Siacnim.  ' 
muscle  is  continuous  with  the  posterior  border  of  the  Levator  aoi  and  dosaft  in 
back  part  of  the  outlet  of  the  pelvis. 
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Relations, — By  ita  inm'r  or  pelvic  surface,  with  the  rectnm  ;  by  its  external  nur- 
face  with  the  lesser sucro-acititic ligament ;  by  its  posterhr  border  witli  the  Pyriiuimis. 

Action. — The  Coccygei  muscles  raise  and  support  the  coccyx  after  it  has  been 
pressed  backward  during  defecation  or  parturition. 

Position  of  the  Viscera  at  the  Outlet  of  the  Pelm'ji. — Divide  the  centml  tendinous  point  of  the 
pprincuin,  Hfpurati*  the  rGL*tum  from  itx  conntH'tinntt  by  ilividing  the  (iiict^^i  of  the  Levator  nni, 
which  doftcend  upon  the  sides  of  the  prostutc  gland,  and  draw  the  put  backward  toward  the 
ooccyx.  when  tlie  under  Hurface  of  the  prontate  fclaud,  the  neck  and  hose  of  the  bladder,  the 
TOfliculse  BoniiualeH,  and  vasa  deferentiu  wilt  be  exponed. 

The  Prostate  Oland  is  [daced  immediately  in  front  of  the  neck  of  the  Idadder 
around  the  prostatic  portion  of  the  urethra,  its  base  being  turned  backward  and 
its  under  surfaci  toward  the  rectum.  It  is  retained  in  its  position  by  the  Levator 
prostatic  and  by  the  pubo-prostatic  ligaments,  and  is  invested  by  a  dense  fibrotis 
covering  continued  from  the  posterior  layer  of  the  deep  perineal  fascia.  The  long- 
est diameters  of  this  ghiiid  are  in  the  antero-posterior  direction  and  transversely  at 
its  base;  and  hence  the  greatest  extent  of  incision  that  can  be  made  in  it  without 
dividing  its  substance  completely  across  is  obliquely  outward  and  backward.  This 
is  the  direction  in  which  the  incision  is  made  through  it  in  the  operation  of  [lateral] 
lithotomy,  the  extent  of  which  should  sddom  exceed  an  inch  in  length.  The  relor 
tions  of  the  prostate  to  the  rectum  should  be  noticed :  by  means  of  the  finger  intro- 
duced into  the  gut  the  surgeon  detects  enlargement  or  other  disease  of  this  organ ; 
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he  is  enabled  also  by  the  wime  means  to  direct  the  point  of  a  catheter  when  its 
introduction  is  attende<i  with  much  ilifficulty  either  from  injury  or  disejise  of  the 
membranous  or  prostatic  portions  of  the  urethra. 

Behind  the  prostate  is  the  posterior  surface  of  the  neck  und  base  of  the  bladder: 

EB  small  triangular  portion  of  this  organ  is  seen,  boundwl  in  front  by  the  prostate 
gland,  behind  by  the  recto-vesical  fold  of  the  peritcmeuiii,  on  each  side  by  the  vesic- 
nlse  seminales  and  vasa  deferentia,  and  sepanite<l  fnnu  direct  contact  with  the  rec- 
tam  bv  the  recto-vesical  fascia.  I'be  relation  of  this  portion  of  the  bladder  to  the 
■ ^ 
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rectum  is  of  extreme  interest  to  the  surgeon.  In  cases  of  retention  of  urine 
portion  of  the  organ  is  found  projectinij  into  tlie  nH.'tiira  between  three  and 
inches  from  the  margin  of  the  anus,  and  miiy  be  easily  perforated  during  li£^ 
out  injury  to  any  important  part^;  this  portion  of  the  hla<hler  is  conseqael^f 
qiiently  selected  for  the  perfonnauce  of  the  operation  of  tapping  the  bladdeP 
the  finger  he  introduced  into  the  bowel,  tlic  surgeon  may  in  S4»me  case?*  learn 
position  as  well  iw  the  size  and  weight  of  a  calculus  in  the  blailder  ;  und  in 
operation  for  its  removal,  if,  as  is  not  unfrequently  the  case,  it  should  be  lot 
behind  an  enlarged  prostate,  it  may  be  displaced  from  its  pcNsition  by  pret 
upwjird  the  ba*e  of  the  bladder  fnmi  the  rectum- 
Parts  Concerned  in  the  Operation  of  Lithotomy. — The  triangular  Hgati 
must  be  replaceil  and  the  rectum  drawn  forwai'd  so  as  to  occupy  its  normal  poail 


Fig.  681. 


AnitnarCrvrQl 


htt^rmatntli 


A  TransTerw  Sertinu  nf  ibe  ?*clvi^,  ^howfrn;  the  pelWc  fucU  tnm  twblnd. 

The  student  should  then  consider  the  position  of  the  various  parts  in  refe 
the  lateral  ofK*ration  of  lithotomy.  This  operation  is  perfonned  on  the  left 
tlic  perineum,  ajt  it  is  most  convenient  for  the  right  hand  of  the  operator.  A' 
having  been  introduced  into  the  bladder,  the  first  incision  is  commence<i  inidw 
between  ihc  anus  and  the  back  of  the  scrotum  (/.  c.  in  an  ordinary  a^lult  fH'rinei 
about  an  inch  and  a  half  in  front  of  tlie  anus),  a  little  on  tLe  left  side  of  the  r»pl, 
and  carried  obliquely  backward  and  outward  to  midway  between  the  anus  and  tub* 
osity  of  the  isdiium.  The  incision  divitles  the  integun»ent  and  superficial  fascia,  t 
inferior  hemorrhoidal  vessels  and  nerves,  and  the  superficial  and  transverse  perioi 
vessels ;  if  the  forefinger  of  the  left  hand  is  thrust  upward  and  forward  into  ^ 
wound,  pressing  at  the  same  time  the  rectum  inward  and  backward,  the  staff  dm 
be  felt  in  the  membranous  portion  of  the  urethra.  The  finger  is  fixed  ujxm  li 
staff,  and  the  structures  covering  it  are  divideil  with  the  point  of  the  knife,  whii 
must  be  directed  along  the  groove  toward  the  bladder,  the  edge  of  the  knife  beii 
turned  outward  anil  backward,  dividing  in  its  course  the  meuibranous  portion  of  tJ 
urethra  and  part  of  the  left  lobe  of  the  prostate  gland  to  the  extent  of  about  an  ixwr 
The  knife  is  then  withdrawn  and  the  forefinger  of  the  left  hand  pas»ed  <' 
stafl'  into  the  bladder:  the  staff  having  been  withdrawn  and  the  positi<  . 
stone  ascertained^  the  forceps  is  introduced  over  the  finger  into  the  bladd< 
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the  stone  is  very  large,  the  opposite  side  of  the  prostate  may  be  notched  before  the 
forceps  are  introduced:  the  finger  is  now  witlidmwn,  and  the  blades  of  the  forceps 
opened  and  mmh*.  to  gra^p  the  Hlone,  which  must  be  extracted  by  alow  and  cautious 

un<luhtting  movements. 

Parts  Divided  in  the  Operation. — The  various  etnicturcs  divided  in  this  opera- 
tion are  as  follows:  The  integument,  superficiiil  fascia,  inferior  hemorrhoidal  vessels 
and  nerves,  the  posterior  fibres  of  the  Accelerator  uriniET  the  Transversus  periniei 
muscle  and  artery  (und,  probably,  the  superficial  perineal  vessels  and  nerve),  the 
deep  })eriueal  fascia,  the  anterior  fibres  of  the  Levator  ani,  part  <jf  the  Compressor 
urethne,  the  membranous  and  prostatic  portions  of  the  urethra,  and  part  of  the 
prostate  gland. 

Paris  tti  he  Awided  in  the  Opemtirm. — In  making  the  ne<*essarv  incisions  in  the 
perineum  for  the  exti*action  of  a  calculus  the  following  parts  should  be  avoided : 
The  ])rimary  incision  should  not  be  made  too  near  the  middle  line,  for  fear  of 
wnunrling  the  bulb  of  the  corpus  spongiosum  or  the  rectum;  nor  too  far  externally, 
otherwise  the  pudic  artery  may  be  implicated  a.s  it  a^^cends  along  the  inner  border 
of  the  pubic  arclj.  If  the  incisions  are  carried  too  far  fon^ard,  the  urtcrv  of  the 
bulb  may  be  divided:  if  carried  too  far  1  tack  ward,  the  entire  breadth  of  tlie  pros- 
tate and  neck  of  the  bladder  may  be  cut  through,  which  allows  the  urine  to  become 
infiltrated  hchinii  the  pelvic  ikscia  into  the  loose  areolar  tissue  between  the  bla<hler 
and  rectum,  instead  of  escaping  externally ;  difl^use  inflammation  is  consequently 
set  up,  and  peritonitis,  from  the  close  proximity  of  the  recto-vesical  peritoneal  fold, 
is  the  consequence.  If,  on  the  contniry,  the  prostate  is  divided  in  front  of  the  biise 
of  the  gland,  the  urine  makes  its  way  externally,  and  there  is  less  danger  of  infiltra- 
tion taking  place. 

During  tho  operation  it  is  of  great  importance  that  the  finger  should  be  passed 
into  the  bliidder  More  the  staff  is  removed  ;  if  this  is  neglected  and  if  the  incision 
made  through  the  prostate  and  neck  of  the  bladtler  is  too  small,  great  difficulty  may 
be  experienced  in  introducing  the  finger  afterward  ;  and  in  tlie  child,  where  the  con- 
nections of  the  bladder  to  the  surrounding  parts  are  very  loose,  the  force  made  in 
the  attempt  is  sufficient  to  displace  the  bladder  up  into  the  abdomen  out  of  the  reach 
of  the  openitor.  Such  a  proceeiling  has  not  unfretpiently  occurred,  produciiig  the 
most  embarrassing  results  and  total  failure  of  the  operation. 

It  is  necessary  to  bear  in  mind  that  the  arteries  in  the  perineum  occasionally 
take  an  abnormal  course.  Thus  the  artery  of  the  bulb,  when  it  arises,  as  some- 
times happens,  from  the  pudic  opposite  the  tuber  ischii,  is  liable  to  be  wounded  in 
the  opemtjon  for  lithotomy  in  its  passage  forward  to  the  bulb.  The  accessory  pudic 
may  be  divided  near  the  posterior  border  of  the  prostate  gland  if  this  is  completely 
cut  across,  and  the  prosUitic  veins,  especially  in  people  advanced  in  life,  are  of  large 
size,  and  give  rise,  when  divided,  to  troublesome  hemorrhage, 

Pblvic  Fascia. 

The  Pelvic  Fa^^oia  (Fig.  682)  is  a  thin  membrane  which  lines  the  whole  of  the 
cavity  of  the  pelvis  and  is  continuous  with  the  transvcrsalis  and  iliac  fascia?.  It  is 
attached  to  the  brim  of  the  pelvis  for  a  short  distance  at  the  side  of  the  cavity,  and 
to  the  inner  surface  of  the  bone -round  the  attachment  of  the  Obturator  intemus. 
At  the  posterior  border  of  this  muscle  it  is  continne<i  backward  as  a  very  thin  mem- 
brane in  front  of  the  Pyriformis  muscle  and  sacral  nerves,  behind  the  branches  of 
the  internal  iliac  artery  and  vein  {which  perforate  it),  U>  the  front  of  the  sacrum. 
In  front  it  follows  the  attachment  of  the  Obturator  intemus  to  the  bone,  arches 
beneath  the  obturator  vessels,  completing  the  orifice  of  the  obturator  canal,  and  at 
the  front  of  the  pelvis  is  attached  to  the  lower  part  of  the  symphysis  pubis.  At  the 
level  of  a  line  extending  from  the  lower  part  of  the  symphysis  pubis  to  the  spine  of 
the  ischium  is  a  thickened  whitish  band;  this  marks  the  attachment  of  the  Levator 
ani  muscle  to  the  pelvic  fascia,  and  corresponds  to  its  point  of  division  into  two 
layers,  the  obturator  and  recto-vesical. 
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The  obturator  fascia  lieaccuds  and  covers  the  Obturator  intemus  muflclc 
is  a  direct  continuiitiou  of  the  j)elvic  fascia  below  the  white  line  above  znenti 
and  is  atiaclied  lo  the  pubic  arch  and  to  the  margin  of  the  great  sacro-sci 
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ment.  From  Ma  attachment  to  the  pubes  a  process  is  given  off  which  is  com 
with  a  fiirnihir  process  from  the  opposite  side,  so  as  to  close  the  front  jwrt  of  the  < 
let  of  the  pelvis,  forming  the  posterior  layer  of  the  triangular  ligament.  TLie  & 
forms  a  canal  for  the  pudic  vessels  and  nerve  in  their  passage  forward  to  the  p 
neum,  and  is  continuous  with  a  thin  mcmbrano  which  covers  the  perineal  aspecl 
the  Levator  ani  muscle,  railed  the  iaehio-rertnJ  (a mil)  fascia. 

The  recto-vesical  fascia  (risi't-rtd  hiyvr  of  the  pidvic  fo»f'vt)  descends  into 
nelvi.s  upon  the  upper  surface  of  the  Levator  ani  muscle,  aud  invests  the  proftt 
bladder,  and  rectum.  From  the  inner  surface  of  the  symphysis  pubis  a  »] 
rounded  band  is  continued  to  the  upper  surface  of  the  prostate  ami  nee] 
hlad<ler,  fonninp;  the  pubo-prostatic  or  anterior  true  li^auieulH  of  tlie  blnddi 
the  side  this  fascia  is  connected  to  the  side  of  the  prostate,  enclosing  this  jrh 
the  vesico-prostatic  plexus  of  veins,  and  is  continued  upward  on  the  surface  of 
bladder,  forming  the  latend  true  ligaments  of  the  organ.  Another  prolonga 
invests  tJie  vesicuhe  seminales  and  passes  across  between  the  bladder  and  rcct 
being  continuous  witli  the  .same  fat^cia  of  the  op|>osife  side.  Another  thin  pm 
gation  is  reflected  round  the  surface  of  the  lower  end  of  the  rectum.  The  Ivcv 
ani  muscle  arises  from  the  point  of  division  of  the  pelvic  fascia,  the  visct*i-al  h 
of  the  fascia  descending  njK)n  an<l  being  intimately  adherent  to  the  upper  sur 
of  the  muscle,  while  the  under  surface  of  the  muscle  is  covereil  bv  a  ihi 
derived  from  the  obturator  fascia,  called  the  ischio-rectal  or  anal  fascia, 
female  the  vagina  perforates  the  recto-ve^ical  fascia  and  receives  a  proli 
from  it. 
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[See  on  p.  33  of  Orat^A  AnaiMny  (edition  of  1887)  the  introductory  paper,  bv  W.  W.  Keck,  M.  D^ 
the  American  editor,  *'  On  the  SytUantiiic  Utc  o^  the  Living  Model  in  TeaeUing  Anatumy." j 

1.  Tn  clinical  leaching  we  often  have  occasion  to  point  out,  on  the  Burface  of  the 
living;  btjiiy.  what  miiy  he  called  **  nicdieal  and  surgical  landmarks.".  By  ''landmarks" 
we  mean  surrace-marks,  such  as  lines,  eminenceg,  deprensions,  which  are  guides  to,  or 
indications  of.  deeper-seated  parts.  Tbis  practice  is  nut  only  mut^t  useful,  but  absolutely 
necessary,  because  many  even  advanced  students  of  anatomy  are  not  so  ready  as  they 
ought  to  be  in  their  rec^miition  of  parts  when  covered  by  skin.  Students  who  may 
be  familiar  cnoufrh  with  hntjes,  muscles,  blood-vessels,  or  viscera  in  the  dissected  sub- 
ject are  often  sadly  at  fault  when  they  come  to  put  this  knowledge  into  practice  in  the 
living. 

For  instance,  ask  a  Kttudent  to  put  his  finger  on  the  exact  place  where  he  would  feel 
for  the  head  of  the  radius,  the  coracoid  process  of  the  scapula,  the  tubercle  of  the  sca- 
phoid bone  in  the  foot;  ask  hitn  to  compress  effectually  one  of  (he  main  arteries,  to  chulk 
the  line  of  its  course;  to  map  on  the  chest  the  posittun  of  the  heart  and  the  several 
valves  at  its  base ;  to  trace  alun^r  the  walls  of  the  chest  the  outline  of  the  lungs  and 
pleura;  to  point  out  the  bony  prominences  about  the  joints,  and  their  relative  position  in 
the  different  motions  of  the  joints;  test  him  about  the  muscles  and  tendons  which  can 
be  seen  or  felt  as  they  stand  out  in  relief  or  remain  in  repose;  let  him  introduce  his 
tinger  intu  the  several  orifices  of  the  body  and  say  what  parts  are  accessible  to  the 
touch, — f|uestions  such  as  those  even  a  good  anatomist,  unaccustomed  to  deal  with  the 
living  subject,  might   possibly  find  himself  at  a   loas  to  answer. 

*^.  Object  in  View. — ^<>ur  main  object,  therefore,  ia  to  induce  in  students  the  habit 
of  looking  at  the  living  bndy  with  auiitomical  eyes,  and  with  eyes,  too.  at  their  fingers' 
ends.  The  value  of  this  habit  cannot  be  too  highly  estimated.  Is  it  not  of  (he  utmost 
importance  to  an  operating  surgeon  that  he  should  have  in  his  mind's  eye  the  various 
structures  of  the  body  as  they  lie  grouped,  connected,  and  working  together?  Should 
he  not  try  at  least  to  see  them  with  the  same  clearness  and  accuracy  as  if  they  were 
perfectly  transparent? 

Moreover,  the  habit  of  examining  the  living  body  with  "anatomical  eyes'*  and  "sur- 
gical fingers"  teaches  the  eye  and  the  hand  to  act  together,  and  trains  that  delicate  senae 
of  tiiuch  which  every  surgeon  should  possess. 

This  habit  is  within  easy  reach  of  any  one  who  has  carefully  dissected  for  himself 
and  learned  what  to  feel  for.  Plates  will  not  give  him  this  knowledge.  I^et  a  student 
examine  his  own  body  with  a  skeleton  before  him.  Better  still  that  two  should  work 
thus  together,  each  serving  as  a  model  to  the  other. 

Teachers  of  anatomy  should  follow  the  example  of  Sir  C  Bell,  who  was  in  the  habit 
of  introducing,  from  time  to  time,  a  powerful  muscular  fellow  to  his  class,  "  in  order  to 
show  how  much  of  the  structure  of  the  body,  such  as  the  articulations  and  the  mascles, 
might  be  learned  without  actual  dissection.*** 

At  the  same  lime,  it  is  only  fair  to  say  that  "landmarks"  cannot  always  be  defined 
with  precision.  A  considerable  latitude  must  be  allowfd  for  natural  variations  in  differ- 
ent persons.  In  some 'their  anatomy  stands  out  beautifully  clear;  in  others  it  is  masked 
by  obesity.  Selecting,  therefore,  for  study  a  moderately  lean  person,  let  us  begin  with 
the  head. 

'  Some  pertinent  rentnrks  on  this  snbject  have  been  made  by  Mr.  C.  Heath  in  a  pamphlet  Oh 
Anatomit  in  Jiflution  to  Ftiynic. 
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THE  HEAD. 

3.  Scalp:  its  Density. — The  great  tou|;hneHa  of  the  scalp,  more  especiallj 
back  of  the  head,  is  owing  tu  its  intimate  connection  with  the  crauial  aponeuros: 
scalp-vessels  and  hair-bulbs  inten'ening.  This  density  often  obscures  the  diagno 
tumors  on  the  cranium.  A  tumor  growing  ujion  the  head  may  be  either  above  or 
the  aponeurosis  of  the  scalp.  If  below,  it  will  have  a  firm  resisting  i*eel,  being  I 
down  by  the  iiponeurosis.  Nevertheless,  ita  firmness  and  re^iistauce  ruay  den«n 
simply  oil  its  confinement  beneath  the  nponeurosis,  but  on  its  having  its  origia  [itoi 
skull  or]  within  the  skull.  Look  with  suspicion,  then^  ou  every  tumor  on  the  Dcai 
will  not  readily  permit  you  to  move  it  about,  so  as  to  be  sure  of  its  connectioui 
an  attempt  ut  extirpation. 

The  f-oalp  moves  freely  over  the  pericranium,  to  which  it  is  verj*  loosely  confi] 
areolar  ti-tsue.      When   suppuratiou  takes  place  in  this  tissue,  free  incissions  throu^ 
dense  ^calp  must  be  mude  to  let  the  pus  out. 

4.  Arteries  of  Scalp. — The  supraorbital  artery  can  be  felt  beating  just. 
supraorbital  notch,  and  traced  for  some  way  up  to  the  forehead;  the  temporal 
branch)  ascends  tortuously  about  one  inch  and  a  quarter  behind  the  external  an 
process  of  the  fmnfal  bone  ;  the  ocripital  can  be  felt  near  the  middle  of  a  Hne  < 
from  the  occipital  (trotuberunce  to  ilie  mastoid  process;  the  posterior  auricular,  nea 
apex  of  the  ma.stoid  procesB.  All  these  arteries  can  be  eflfectually  compressed  u 
the  subjacent  bone. 

5.  SkuU-cap.^The  skull-cap  is  rarely  (juite  symmetrical.  This  want  of  ayini 
is  often  obvious.  1:  ma)-  occur  in  men  highly  gitled,  as  in  the  celebrated  Freucfa 
omist  Biehat.  As  tu  shape  and  relative  dimensions,  no  two  heads  are  exactly  alike 
more  than  are  two  faces.  It  is  beside  my  present  purpose  to  go  into  the  queetr 
craiiiology,  more  than  to  say  that,  although  the  cranium  does  not  exactly  folloi 
brain  in  all  its  eminences  and  depressions  so  as  to  be  like  a  east  of  its  surface,  yet  i 
taintv  indicates  the  dimensions  of  the  great  cerebral  masiies.  The  proniinence  <] 
frontal  and  purietal  "eminuuces''  luid  of  the  occipital  region  may  be  taken  hs  a 
era]  intlication  of  the  devtlopnient  of  the  corresponding  lobes  of  the  brain.  To  i 
tain  the  relative  proportions  of  these  three  regions,  let  a  thread  be  passed  fron 
meatus  auditorins  to  the  other,  across  the  frontal,  parietal,  and  occipital  emin 
respectively- 

1  Anterior  Fontanelle. — At  the  junction  of  the  sagittal  and  the  coronal  aa 
ie  new-born  child  is  the  nntcrior  font-aiielle,  caused  by  the  as  yet  incomplctJ| 
tion  of  the  frontal  and  the  parietal  bones.  It  closes  at  about  twelve  tu  eig;hteewV 
of  age.  Its  condition,  f»s  to  whether  it  is  a  hullow  or  a  bill,  is  important,  for  it  t 
the  wasting  of  llie  fluids  of  the  body,  as  in  the  summer  diarrhu-as  of  children,  c 
redundancy  of  fluid  within  the  skull,  as  in  hydrocephalus.  The  pulse  of  a  de 
child  can  often  be  counted  at  the  fontanelle  by  the  eye  alone.  In  the  adult  the  An 
or  point  \}\'  junction  of  the  sagittal  and  coronal  sutures,  is  situated,  as  T  have  detcn 
on  1S5  skulls,  S^ln  of  an  inch  in  front  of  the  line  joining  the  two  external  bii< 
meatuses.     In  It!  of  these  skulls  it  was  on  the  line,  and  in  7  behind   it.l 

Frontal  Sinuses. — The  frontal  sinuses  formed  by  the  separation  of  the  two  I 
of  the  skull  vary  much  in  size  in  difTcront  [H-rsoiis  and  at  different  periods  of  life, 
fact  has  an  important  bearing  on  wounds  in  the  forehead  and  on  trephining  in  this  i 
tion.  These  **  bumps"  do  n4it  exist  in  children,  because  the  tables  of  the  skull  d 
begin  to  separate  before  puberty.  From  an  examination  of  many  bkull.s  in  the 
terian  Mui^cum.  1  find  that  the  absence  of  the  "  bumps."  even  in  middle  age,  do« 
necessarily  imply  the  absence  of  the  sinuses,  since  they  may  be  formed  by  a  rctroec 
of  the  inner  wall  of  the  skull*  In  old  jiersons,  as  a  nile,  when  the  .sinn^ps  enlarge 
by  the  encroachment  of  the  inner  table  on  the  brain-rase.  The  inner  wall  of  the 
here  follows  the  shrinking  brain.  It  is  therefore  important  to  bear  in  mind  that 
and  more  especially  an  elderly  pcraon,  may  have  a  large  frontal  sinus  without 
nal  indication  of  it. 

Neither  does  a  very  prominent  bump  necessarily  imply  the  existence  of  a  lamtj 
or  indeed  of  even  a  small  one.  The  '*  bump  "  may  b«  a  mere  heaping  np  onBl 
degnidation,  as  in   some   Australian  skulls.  ^^| 

Mastoid  Process.— The  mastoid  process,  which  can  be  felt  hehintl  the  e«r, 
tains  air-cells,  to  which  the  above  observations  may  also  be  applied.  [■'  Mastoid  di** 
or  buppuralion  in  these  cells,  which,  tike  the  fruntal  sinuses,  are  lined  by  mucooa  i 
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branc,  causes  paiiif  tenderness,  and  swelling  over  the  process,  and  almost  alwaj^a  domands 
early  lr«phiiiiiig  to  evacuate  the  pus.] 

Occipital  Protuberance. — Tne  occipital  protuberance  and  the  superior  carved 
Hue  can  be  distinctly  felt  at  the  back  of  the  head.  The  protuberance  i*  always  the 
tUifkerft  part  of  the  skull-cap,  and  more  promiiuMit  in  sunje  than  in  others. 

The  posterior  inferior  angle  of  the  parietal  bone,  ^^rooved  by  the  lateral 
sinus,  is  on  a  level  with  the  zygoma,  and  a  trifle  more  than  one  inch  behind  the  front 
border  of  the  mastoid  process. 

Lines  of  Cerebral  Sinuses. — A  line  drawn  over  the  head  from  the  root  of  the 
nose  to  the  occipital  protuberance  correitpund!)  with  the  superior  longitudinal  sinu8.  [As 
the  left  hemisphere  is  the  larger  of  the  two,  the  ainus  lies  mostly  to  the  ri^lif  of  the 
middlo  line,  thu  riffht  border  of  the  sinus  being  indicated  by  a  line  at  the  eztreuiity  of 
the  dentations  of  the  sapittal  suture.]  Another  line  drawn  from  the  occipital  protuber- 
ance to  the  front  border  of  the  mastoid  process  corresponds  with  a  part  of  the  lateral 
sinuii. 

Middle  Meningr^al  Artery. — The  trunk  of  the  middle  meningeal  artery  runs 
along  the  front  lower  corner  of  the  parietal  bone,  about  one  inch  and  a  h»]f  behind  tind 
half  an  inch  above  the  external  angular  process  of  the  frontal  [or  one  inch  and  a  half 
above  the  zygoma:    tliix  is  a  more  definite  measurin^-p<jint  vertically]. 

A  straight  line  drawn  from  the  front  uf  one  mastoid  pnwess  to  the  other  would  pass 
through  the  middle  of  the  condyles  of  the  occiput^  showing  how  nearly  the  skull  is 
butaueed  on   the   top  of  the  spine  in  the  erect  posture. 

6.  Thickness  of  Skull-cap. — The  average  thickness  of  the  cap  of  an  adult  skull 
is  about  ^  of  an  inch.  The  thickest  part  isw  at  the  occipital  protuberance,  where  it  is 
often  j  of  an  inch  or  more,  even  in  an  otherwise  thin  skull.  The  thinnest  part  is  at  the 
temple,  where  it  may  be  almost  as  tlitn  as  parchment.  Every  one  in  the  habit  of  making 
post-mortem  examinations  knows  how  much  the  skull-cap  differs  in  thickness  in  different 
persons  and  in  different  parts  of  same  skull.  In  old  persons  it  is  often  in  Home  parts  not 
thicker  than  a  .siiilliug,  owing  to  absorption  of  the  diploe.  Another  point  of  interest  is 
that  the  inner  plane  of  the  cap  is  not  always  parallel  with  the  outer.  Hence,  in  apply- 
ing the  trephine  this  is  not  a  bad  rule:  "Think  that  you  are  operating  on  the  thinnest 
skull  ever  seen,  and  thinner  in  one  half  oi'  the  circle  than  the  other." 

7.  Levels  of  the  Brain. — The  level  of  the  anterior  lobes  in  front  corresponds  with 
a  straight  line  drawn  across  the  forehead  just  above  the  eyebrt>ws.  The  lower  level  of 
the  anterior  and  middle  lobes  of  the  cerebrum  corresponds  with  a  line  drawn  from  the 
external  angular  process  of  the  frontal  bone  to  the  upper  part  of  the  meatus  auditorius. 
Another  line  ilrawn  from  the  meatus  to  the  occipital  protuberance  corresponds  with  the 
lower  level  of  the  posterior  lobe.  The  lower  level  of  the  cerebellum  cannot  be  defined 
by  external  exuminution.  It  depends  upon  the  extent  to  which  the  occipital  fussee  bulge 
into  the  nape  of  the  neck ;  and  ihi»  bulge  varies  in  different  skulls. 

SEJar. — The  axis  of  the  auditory  canal  is  not  directly  transverse,  but  inward  and  for- 
,  toward  the  opposite  temple — a  fact  of  imiwrtance  in  the  use  of  instruments  or  uf 
injections  into  the  ear.  The  canal  should  always  be  inspected  with  care  for  absces-ses. 
foreign  bodies,  or  impacted  wax,  and.  in  cases  of  possible  fracture  at  the  base  of  the 
.skull,  for  the  escape  of  cercbro-spinal  fluid.  About  one  inch  from  the  external  meatus 
the  canal  is  closed  by  the  mrmhrana  /ympfifn\  This  can  be  seen  best  through  a  speculum 
by  reflected  light  from  a  hand  or  forehead  mirror,  but  not  uncommonly  it  can  be  seen 
without  the  speculnni.  To  examine  the  auditory  canal  or  the  membnina  tyrapani  the 
auricle  must  he  pulled   gently,  but  decidedly,  upward  and  backward.] 

[Cerebral  Localization  and  Topogrraphy. — (See  Gray's  Anatomy^  p.  tiSl).] 
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8.  The  approaches  to  the  organs  of  the  senses,  their  ever-varying  expression,  their 
numeroua  muscles,  and  their  rich  profusion  of  vessels  and  nerves,  pive  the  face  great 
aniitouiical  importance,  which  has  a  most  valuable  bearing,  not  (mly  on  the  practice  of 
surgery,  but  on  the  physioj^nomy  of  health  and  in  the  diagnosis  of  disease. 

9.  Foramina  for  Branches  of  Fifth  Nerve. — As  a  surgeon  may  be  called  upon 
to  divide  any  one  of  the  three  chief  branches  of  the  fifth  nerve  upon  the  face,  he  looks 
with  interest  to  the  precise  situations  whern  they  leave  their  bony  foramina  with  their 
corresponding  arteries.     The  supraurbitul  notch  or  foramen  can  be  felt  about  the  juno- 
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tion  of  tlie  inner  viU)  tbe  middle  third  of  the  supraorhital  margin.  From 
pcq>cndicular  line  druwn  with  a  slight  inclination  outward,  so  as  to  croi^s 
between  the  two  bicuspid  teeth  in  both  jaws,  passeB  over  the  infraorbital  and  the  i 
foramina.  Tbe  direction  of  these  two  lower  foramina  UKiks  toward  the  an^le  oftJli 
[The  canal  in  the  lower  jaw  for  the  inferior  dental  nerve,  it  must  be  retuenibered,  I 
sons  who  have  lost  the  alveolar  process  by  absorption,  lies  by  so  much  nearer  the 
margin  of  the  jaw.  A  trephine  must,  therefore,  in  such  per^uns  be  applied 
the  middle  of  the  bone,  or  the  canal  may   he  mis-sed  entirely. J 

10.  Pulley  for  Sui)erior  Oblique  Muscle. — By  pressing  the  thumb 
internal  angular  prtocess  ol'  the  frontal  bone  the  cartila^'inous  pulley  for  the  ten< 
Superior  oblique  muscle  can  be  disiincily  felt.     We  should  be  careful   not 
with   thin  pulley   in  any  operation  about  the  orbit. 

11.  LiO-wer  Javr. — The  working  of  the  condyle  of  the  jaw  vertically  and 
to  side  can  be  di.'itinctly  fell  [and  seen]  in  front  of  the  ear.  When  the  mouth  is  r 
wide  the  condyle  advances  out  of  the  glenoid  cavity  on  to  the  eniinentia  artirnlarj 
returns  into  its  socket  when  the  month  is  shut.  The  rauHcIo  which  causes  this  ac 
is  the  External  pterygoid,  and  it  give?  the  jaw  a  greater  freedom  of  g^rindtti|r  mot 

The  posterior  margin  of  the  ramus  of  the  lower  jaw  corresponds  with  a  line 
from  the  condyle  to  the  angle.  In  opening  absees.ses  in  the  parotid  region  tbe 
should  not  be  introduced  behind  this  line,  for  fear  of  wounding  the  external  i 
artery.  Punctures  to  any  depth  may  be  safely  made  in  front  of  it.  Tliev  mtt 
necessary  where  infiamniation  of  the  parotid  gland  ensues  after  eruptive  fevers  aoi 
on  to  suppuration.  The  ftwelling,  tension,  and  pain  are  most  distressing:.  Owing 
fibrous  framework  of  the  gland  the  matter  is  not  circumscribed,  but  diffused.  One 
ture  is  not  enough.  Three  or  more  may  be  reouisitc.  The  blade  of  the  knife  sho 
held  horizontally,  so  as  to  be  less  likely  to  ifijure  the  branches  of  the  facial 
[Tliese  incisions  are  better  made  in  the  direction  of  radii  from  a  p^dnt  just  b*d< 
car.]  We  are  not  to  be  disappninted  if  no  matter  flows.  The  punctures  ^ve 
matter  will  probably  exu<lc  the  next  day. 

[Zygoma. — In  fmnt  of  thi>  oar  lies  the  aygoma,  one  of  the  most  marked  ai 
ant  landnjarks  to  the  touch,  and  in  lean  persons  to  the  eye. 

Seventh  Nerve. — This  nerve,  aller  emerging  from  the  stylo-mnstoid  loi 
pas.9e9  into  the  parotid  gland  and  is  distributed  to  the  facial  muscles.  it»  bci 
running  toward  the  temple,  the  eye,  the  cheeky  and  the  jaw.  It  can  alwavs  I 
he  galvanized  in  facial  palsy,  etc.  by  placing  one  pole  below  the  lobule  of  the  e 
the  other  at  the  desired  points  of  the  face.] 

12.  Parotid  Duct. — A  line  drawn  from  the  bottom  of  the  lobe  of  the  e*r  t 
way  between  the  nose  and  the  month  gives  the  course  of  the  parotid  duct.  Opnooj 
second  upper  ninlar  the  duct  opens  by  a  papilla  into  the  mouth  [whieh  can  d#  t 
seen].  The  branch  of  the  facial  nerve  which  supplies  the  Buccinator  runs  wH 
duct. 

V'i.  Temporal  and  Facial  Arteriee. — The  pulsation  of  the  trunk  nfi 
poral  artery  can  be  felt  between  the  root  of  the  EVgoma  and  the  ear.  This  si 
well  known  to  and  used  by  chloroformists.  It  is  also  a  convenient  pul»c  to  fe* 
sleeping  patient.  The  facial  artery  ran  be  distinctly  felt  as  it  passes  over  the  Ixi 
the  jaw  at  the  anterior  edge  of  the  .Alassctcr;  again  near  the  corner  of  the  mnu()i 
to  the  mucouft  membrane;  and  lastly  by  the  side  of  the  ala  na.si  up  to  the  inner  aJ 
the  tendo  oculi.  By  holding  the  lips  between  the  finger  and  thumb  the  coronary  at 
are  felt  under  the  mucous  membrane  [and  can  be  conipres.sed  here  either  by  the 
and  thumb  or  by  a  spring  clip  in  harelip  and  other  similar  operations].  The  fa 
does  not  accompany  the  tortuoiis  artery,  but  runs  a  striiighl  course  from  the  ii 
of  the  eye  to  the  front  border  of  the  Masseter,  just  behind  the  artery. 

14.  Hlyelids  and  Byes. — The  opening  between  the  eyelids  varies  in  stse] 
ent  persons;  hence  more  of  the  eyeball   is  seen  in  some  than  in  others,  ant 
appears  larger.      Although   human  eyes  do  vary  a  little  in  size,  yet  the  notnal  difft 
is  by  no  means  .so  great  as  is  generally  supposed.     The  size  of  the  fissure  hai 
do  with  the  apparent  size  of  the  eye.     Contrast  the  narrow  fissure  of  the  CI 
Mongolian  races  and  the  apparent  smallncss  of  their  eyes  with  those  of  Kuroi 
a  rule,  the  external  angle  of  the  lid  is  higher  than  the  internal.     When  not  e: 
it  gives  the  face  an  arch  and  pleasing  cxprcfision. 

Evert  tlie  lids  to  see  the  Meibomian  glands;  observe  their  perpendicular  ai 
in  the  sab&tance  of  the  tarsal  cartiloges.     [Kversion  of  the  upper  lid  is  be«t 
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tKe  patient  is  looking  down,  by  placing  a  pencil  on  tho  lid.  next  seizing  the  eyelitrtheR, 
anil  ihvtn  pushing  the  pencil  gently  downward,  while  by  the  lashes  the  free  border  of  the 
lid  is  lifted  over  it.  In  ca»e  of  u  suspected  foreign  body,  if  it  be  uot  found  on  the  lid,  it 
mu?tt  be  remembered  that  it  may  easily  be  in  the  cornea  and  have  been  overlooked  on 
the  dark  iris  or  pupil  ns  a  background.     Oblif^ue  light  will  best  reveal  it  if  there.] 

The  free  borders  of  the  lids  are  not  bevelled,  an  described  by  J.  L.  Petit  and  most 
aniitomistA,  **  so  as  to  form  with  the  globe  of  the  closed  eye  a  triangulur  cuiial  for  the 
flow  of  the  teare."  On  the  contrary,  it  is  easily  seen  that  the  lid-margins,  when  closed, 
come  into  accurate  contact.  The  plane  is  not  exactly  horizontal,  but  slightly  inclined 
upward. 

Every  time  the  eye  is  shut  the  ball  turns  upward  and  inward,  so  that  the  cornea 
is  completely  covered  by  the  upper  lid.  This  may  be  well  seen  by  raising  the  lid 
of  a  sleeping  infant;  also  in  cases  of  low  fever  when  the  lid  is  not  completely  closed. 
The  upturning  of  the  eye  obviously  clears  the  cornea  and  protects  it  from   the  light. 

A  careful  examination  of  the  motion  of  the  lower  lid  in  the  act  of  shutting  the  eye 
proved  that  it  is  u  double  motion.  The  lid  is  not  only  slightly  raised,  but  drawn  inward 
about  -^  of  an  inch.  This  second  movement  sweeps  any  particles  of  dust  as  well  as 
moisture  toward  the  inner  canthus. 

15  Pancta  Lachrymalia. — The  puncta  lachrymalia  arc  distinctly  ■visible  [as  two 
little  btuck  dots]  at  the  inner  angles  of  the  lid.s.  The  lower  punctum  is  larger  and  a 
little  more  external  than  the  upper,  so  that  they  are  not  exactly  opposite.  The  direction, 
tuo,  uf  the  ptincta  deserves  notice.  Their  opeu  mouths  look  a  little  backward,  ready  to 
imbibe  the  tears.  When  their  proper  bearing  is  lost,  as  in  facial  paralysis  or  by  a  cica- 
trix near  the  lid,  the  tears  overflow  the  cheek.  The  length  of  the  lachrymal  canals  is 
from  three  to  four  lines.  The  lower  is  a  little  shorter  and  wider  than  the  upper.  As 
each  makes  a  little  :in;rlc  in  its  course  about  a  line  from  its  orifice,  the  lid  should  be 
drawn  outward   to  straighten   the  canal   when   we  introduce  a  probe. 

l*j.  Lachrymal  Sac. — To  find  the  lachrymal  sac,  draw  outward  the  eyelids  to 
tighten  the  tendo  oculi,  which  crosses  the  sac  a  little  above  its  middle.  A  knife  intro- 
duced just  below  the  tendon  close  to  the  edge  of  the  orbit  would  enter  the  sac.  The 
angular  artery  and  vein  would  be  on  the  inner  side  of  the  incision.  A  probe  directed  in 
a  line  with  the  inner  edge  of  the  orbit — *'.  e,  downward,  outward,  and  backward — would 
pass  down  the  nasal  duct  and  appear  in  the  inferior  meatus  of  the  nose. 

The  tendo  oculi  serves  many  purposes  besides  giving  attachment  to  the  cartilages  and 
must'les  of  the  lids.  One  purpose  is  said  to  be  to  pump  the  tears  into  the  lachrymal  sac. 
Place  a  linger  on  the  tendon  and  feel  that  it  tightens  every  time  the  Hds  are  do.^ed.  The 
temlun,  being  intimately  connected  to  the  sac,  draws,  as  it  tightens,  the  sac-wall  outward 
and  fiirwiird,  and  in  this  way  it  may  pump  along  the  lachrymal  canals  any  fluid  collected 
at  the  angle  of  the  eye.      [This  is  by  the  action  of  the  Tensor  tarsi  (Horner's)  muscle.] 

17.  Nasal  Duct. — The  nasal  duct  is  from  six  to  eight  lines  long,  and  narrowest  in 
the  middle  of  its  course.  Its  termination  in  the  inferior  meatus  lies  under  the  inferior 
spongy  bone,  about  a  quarter  of  an  inch  behind  the  bony  edge  of  the  nostril.  The 
appearance  of  the  orifice  in  the  dry  bone  conveys  no  idea  of  its  size  and  shape  in  life,  for 
it  is  diminished  by  a  valve-like  fold  of  mucous  membrane,  so  that  it  becomes  in  most 
cases  a  mere  .slit,   not  exceeding  a  line   in  diuineter. 

The  facility  with  which  instruments  can  be  introduced  into  the  nasal  opening  of  the 
duct  depends  upon  its  position  as  well  as  its  size.  This  position  varies  in  diflerent 
inst^inces.  Sometimes  it  opens  directly  into  the  roof  of  the  inferior  meatus,  in  which 
case  the  hole  is  large  and  round,  so  that  tears  readily  run  into  the  nose.  In  other 
instances  the  opening  is  situated  on  the  oater  wall  of  the  meatus,  and  is  then  always 
such  a  narrow  fissure  as  to  be  hardly  discernible.  The  practical  conclusion,  then,  is,  that 
a  pr<ibe  can  be  easily  introduced  when  the  opening  is  in  the  roof  (if  the  meatus,  hut  not 
without  difliculty  and  laceration  of  the  raucous  membrane  when  on  the  outer  wall.  This 
difBculty,  indeed,  may  be  increased  by  the  narrowness  of  the  meatas,  arising  from  an 
unusual  curvature  of  the  spongy  bone. 

18.  Nose  and  Nasal  Cavities. — The  line  where  the  cartilages  of  the  nose  are 
attached  to  the  nusul  and  superior  maxillary  bones  can  be  traced  with  precision.  The 
close  connection  of  the  skin  to  the  cartilages  admits  of  no  stretching;  hence  the  acute 
pain  felt  in  erysipelas  and  boils  on  the  nose.  The  external  aperture  of  the  nose  is  always 
placed  a  little  lower  than  the  floor  of  the  nostril,  ao  that  the  nose  must  be  pulled  up 
before  we  can  inspect  its  cavities. 

Looking  into  the  nostrils,  we  find  that  the  left  is,  in  the  majority  of  cases,  narrower 


1030 


LANDMARK'S. 


1 


than  the  right,  owing:  to  an  inclination  of  the  septum  toward  the  left.  A  comi 
soiutitiineM  exists  between  theiu  through  a  hole  in  (he  neptuni,  a«t  in  the  case  of  t] 
brated  nnatoioist  Uildebrandt.  B^'  stretching  open  the  anterior  nares  wc  can  get 
of  the  end  of  the  inferior  spongy  bone.  The  middle  spt^ngy  bone  citnnot  be  we 
attiiehment  to  the  ethmoid  is  high  up,  nearly  opposite  the  tendo  oeiili.  [With  tJ 
thrown  well  back  thin  middle  turbinated  bone  can  be  seen.  It  \»  importAtil  dot 
take  these  spongy  bones  for  polypi.]  The  cavities  are  so  much  narmwei]  transvor 
the  Ppon;jry  bones  that  in  the  extraction  of  polypi  it  is  better  (o  dilate  the  Mndet 
forceps  perpendicularly  and  near  the  septum. 

[Lips. — The  color  of  the  vernjilion  border  the  doctor  ought  always,  and 
aciously,  to  notice  as  a  means  of  judging  of  the  condition  of  the  circulatii 
character  of  the  blood.] 

1!).  Mouth. — Wlmt  can  be  seen  and  felt  thrraiirh  the  mouth  ?  Tho  uppoT 
of  the  toncue.  ''  stpemtittti  jtrinntntm  viannn^''  is  i\  study  in  itself.  We  notice  on  itf 
surface  a  niedJHti  furrow,  on  each  side  of  which  stands  out  the  rHniae  vein,  Iviti 
the  pntminent  fibres  of  the  lin^ruali.s.  In  the  middle  line  of  the  floor  of  the  xno'utl 
fr;cnum  linpuje,  with  the  orifice  of  the  duct  of  the  submaxillary  gland  on  each  sid 
The  gland  it.self  can  be  detected  immediately  beneath  tlie  mucous  mcnibrane 
farther  back  near  the  angle  of  the  jaw,  at  the  same  time  pressing  the  ^land  u| 
below. 

The  long  ridge  of  mucouA  membrane  on  each  side  of  the  floor  contains  the 
glands. 

We  can  feel  the  attachment  of  the  Genio-hyo-glossi  behind  the  symphysis 
The  divisitm  of  this  attachment  would  enable  a  surgeon  to  draw  the  ton^ne  mm! 
out  of  the  mouth  in  any  attempt  to  remove  carcintima  extending  far  back  i 
root. 

There  ia  great  difference  in  the  shape  of  the  hard  palate :  this  difference  depend 
thi*  dejith  of  the  alvenlar  processes.     In  some  it  forms  a  broad  arch  ;    in  others  it 


row  and  rises  almost  to  a  p<tint  like  a  Gothic  arch,  and  materially  impairs  the 
voice.     [The  line  of  junction  of  the  hard  and  soft  palates  is  perc 
difference  in  color  of  the  two  surfaces,  and  also  to  the  touch.] 


e^ 


[Teeth. — In  young  children  the  question  of  the  impending  eruption  of  anj 
should  always  be  settled  by  inspection  and  touch.  The  secondary  incisor  teeth  g^ 
examined  if  any  possibility  of  syphilis  exist.  Before  giving  any  ana^jftheti^| 
teeth  should  invariably  bo  removed.]  ^^ 

Throat. — To  examine  the  throat  well,  the  nose  should  be  held  so  as  to  i 
breathing  through  the  mouth.  Thus  the  soft  palate  will  be  raised,  the  palatine 
widened,  and  the  tonsils  and  the  hack  of  the  pharynx  fnirly  exposed.  I*^l•^^it 
tongue  downward,  provided  it  be  done  very  gently,  is  also  of  advantnge.  Rude 
ment  the  tongue  at  once  resists.  The  forefinger  can  be  passed  into  the  throat,  I 
the  epiglottis,  as  low  as  the  bottom  of  the  cricoid  cartilage,  and  thus  search  the  pfc 
down  to  the  top  of  the  cesophagus  and  the  hyoid  space  (on  each  side),  whera  I 
bodies  are  so  apt  to  lodge.  [.\  forefinger  of  ordinary  length  can  scared  v  reach  beyo 
ejiigjnttis.]  The  greater  cornu  of  the  hyoid  bone  can  be  felt  as  a  distinct  project 
either  side.  In  introducing  n  tube  into  the  cpRophagus  the  finger  should  keep  the  i 
ment  well  against  the  back  of  the  pharynx,  so  as  to  prevent  its  slipping  into  the  ll 

Pass  the  finger  between  the  teeth  and  the  cheek  and  feel  the  anterior  border  < 
coronoid  proee.'»s  of  the  jaw.     On  the  inner  side  of  this  procej*8,  between 
tuberosity  of  the  upper  jaw,  is  a  recess  where  a  deeply-seated  tempoml  abi 
burst  or  might  be  opened.      Behind  the  last  molar  on  the  inner  side  of  the  upi 
can  distinctly  feel  the  hamuhir  process  of  the  sphenoid  bone;  also  the  lower  pari'l 
pterygoid   fossa  and   the  internal   pterygoid  plate.      Behind  and  on  the  outer  t^ide  < 
last  molar  can  be  felt  part  of  the  hack  of  the  antrum  and  of  the  lower  part  uf  the 
nal  pterygoid  plate. 

On  the  roof  of  the  mouth  wc  can  feel  the  pulsation  of  the  posterior  palatines 
Hemorrhage  from  this  ves.sel  can  be  arrested  by  plugging  the  orifice  of  the  cat  ~ 
lieii  (not  far  from  the  suHace)  on  the  inner  side  of  the  last  molar,  about  oDe-tJ 
inch  in  front  of  the  hamtihir  process 

When  the  mouth  is  wide  open  the  pterygo-maxillary  ligament  forms  a  p?oB 
fold  readily  seen  and  felt  beneath  the  mucous  membrane  behind  the  last  molar  teell 
little  below  the  attachment  of  this  ligament  to  the  lower  jaw  we  can  ciusilY  f«'«l 
tatory  nerve,  as  it  runs  close  to  the  bone  below  the  last  molar  tooth.     The  exmt 


ora«r< 
>p^ 


THE  NECK. 


1031 


or  the  nerve  can  be  ascertained  in  one's  own  pcnton  by  the  acute  pain  on  pressure.  A 
division  nf  the  nerve,  easily  efTccted  by  a  amall  incision,  ^ves  much  ti^inporary  relief  in 
ca^es  of  advanced  curcinoma  of  the  tongue. 

To  feed  a  patient  in  spa^iuiodio  closure  of  the  jaw  it  is  well  to  know  that  there  is 
behind  the  last  molar  teeth  a  apace  sufficient  for  the  passage  of  a  small  tube  into  the 
mouth. 

Antrum. — Lift  up  the  upper  lip  and  examine  the  front  wall  of  the  antrum.  The 
proper  place  in  which  to  tap  it  is  above  the  second  bicuspid  tooth,  about  one  inch  above 
the  margin  of  ihc  gum.     [Percussion  of  the  antrum  will  often  fHve  valuable  information.] 

liO.  Posterior  Nares. — A  surgeon's  fin^^er  should  he  familiar  with  the  feel  of  the 
posterior  nares  and  of  all  that  is  within  reach  behind  the  buft  palate.  Thi.<?  \a  important 
in  relation  to  the  attachment  of  polypi,  to  plu^|?iii?  ihe  nnstrils.  and  to  the  proper  sixe 
of  the  pluj;.  In  the  examination  of  this  part  of  the  bark  of  the  throat  it  is  necessary 
to  throw  the  head  well  back,  because  in  this  position  nearly  all  the  pharynx  in  front  of 
the  basilar  proce.«9  comes  down  below  the  level  of  the  hard  palate,  and  can  be  seen  as 
wt'll  as  fell.  But  when  the  skull  is  horizontal — i.  f.  at  a  right  an^rle  with  the  spine — the 
hard  pahite  is  on  a  level  with  the  margin  of  the  foramen  magnnm,  and  the  parts  cover- 
ing the  basilar  process  are  concealed  from  view. 

The  head  then  hein<j  well  back,  introduce  the  forefinger  behind  the  soft,  palate  and 
turn  it  up  toward  the  base  of  the  skull.  You  feel  the  strong  grip  of  the  superior  con- 
strictor. Hooking  the  finger  well  forward,  you  can  feel  the  contour  of  the  posterior 
nares.  Their  size  depends  upon  the  anterior,  but  rarely  exceeds  a  small  inch  in  the  ver- 
tical diameter  and  a  small  half-inch  in  the  transverse.  The  plug  for  the  posterior  nares 
fihonUl  not  be  larger  than  this.  Their  plane  is  not  [terpen dicular  but  hlopes  a  little  for- 
ward. You  can  feel  the  septum  formed  by  the  vomer,  and  also  the  posterior  end  of  the 
inferior  spongy  iMme  in  each  nostril. 

21.  Tonsils. — l?L'fore  taking  leave  of  the  throat  look  well  at  the  position  of  the 
tonsils  between  the  anterior  and  posterior  half-arches  of  the  palate.  In  a  healthy  htate 
they  should  not  project  beyond  the  level  of  these  arches.  In  ail  operations  upon  the 
tonsils  we  should  remember  the  close  proximity  of  the  external  carotid  artery  to  their 
outer  side.  Nothing  intervenes  but  the  pharyngeal  aponeurosis  and  the  superior  con- 
strictor of  the  pharynx.  Hence  the  rule  in  operating  on  the  tonsils,  always  lo  keep  the 
point  of  the  knife  inward. 

In  troublesome  hemorrhage  from  the  tonsil.i  after  an  incision  or  removal,  it  is  well  to 
know  that  they  are  accessible  to  pressure,  if  necessary,  by  means  of  a  padded  stick  or 
even  a  finger. 

22.  Features. — A  word  or  two  on  the  lines  of  the  face  as  indicative  of  expression. 
Every  one  pay^  unconscious  homage  io  the  study  of  phyt-iugnomy  when,  ^rnnning  the 
features  of  a  stranger,  he  draws  conclusions  concerning  his  intelligence,  disposition,  and 
character.  Without  discussing  how  much  physiognomy  is  really  worth,  there  can  be  no 
doubt  that  it  is  a  mistake  to  place  it  in  the  same  category  as  phrenology,  since  the  latter 
lacks  that  suund  base  of  physiology  which  no  one  can  deny  to  the  former. 

A  person  fond  of  observing  cannot  fail  lo  have  arrived  at  the  conclusii»n  that  a  man's 
daily  calling  nionlds  hi:^  features.  Place  a  soldier,  a  sailor,  a  compositor,  and  a  clergy- 
man side  by  side,  and  who  will  not  immediately  detect  a  marked  difference  in  their 
physiognomies  ? 

The  muscles  of  the  features  are  generally  described  as  arising  from  the  bony  fabric 
of  the  face,  and  as  inserted  into  the  nose,  the  corners  of  the  mouth,  and  the  lips.  But 
this  description  gives  a  very  inadequate  idea  of  their  true  insertion.  They  drop  fibres 
into  the  skin  all  along  their  course,  so  that  there  is  hardly  a  point  of  the  face  which  has 
not  its  little  tibrc  U»  move  it.  The  habitual  recurrence  of  good  or  evil  thoughts,  the 
indulgence  in  particular  modes  of  life,  call  into  play  corresponding  sets  of  muscles, 
which,  by  producing  folds  and  wrinkles,  give  a  permanent  cast  to  the  features  and  speak 
a  language  which  all  can  understand,  and  which  rarely  mi-^^leads.  Sehiller  puts  this  well 
when  he  says  that  '*  it  is  an  admirable  proof  of  Infinite  Wii-idom  tliat  what  is  noble  and 
benevolent  beautifies  the  human  countenance ;  what  is  base  and  hateful  imprints  upon  it 
a  revolting  expression." 


THE   NECK. 

J  Skin. — In   no   part  of  the   body  can   the  diflfering  thickness  of  the  skin   be   more 
ily  perceived  than  by  pinching  up  a  fold  at  the  front,  side,  and  back  of  the  neck.] 
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23.  SubcutaneouB  Veins. — Notice  first  the  direction  of  the  subcut«i 
The  chief  aubculaneous  veiu  is  the  external  jugular.  Its  course  corresponds  w 
line  drawu  from  the  uojtjie  of  the  jaw  to  the  middle  of  the  clavicle,  where  it  join 
suhclavian.  It  ifl  made  more  prominpnt  by  putting  the  8terno-niftfit4iid  into  action  < 
gentle  pressure  on  the  lower  end  of  the  vein.  It  is  exceptionally  joined  by  a  bi 
which  runs  over  the  clavicle  and  is  termed  "jugulo-cephalic."  The  anterior  jo 
generally  runs  alon^  the  front  border  of  the  Stemo-mastoid.  [The  condition 
veins  should  he  examined  in  all  dit^eases  causing  respiratory  disturbance, 
dyspmva.  Tn  ease  of  trieuspid  repurgitiition  there  will  be  a  venous  pu'  ~ 
stethoscope  may  also  reveal  a  venous  hum  or  musical  note  over  thi 
ona?mia  1 

24.  Parts  in  Central  Line:  Os  Hyoides. — Immediately  below  and  oemAj 
level  with  the  lower  jaw  we  feel  the  body  of  the  os  hyoides,  and  can  trace  backva 
each  yide  the  whole  lenfrth  ol"  the  cornuii.  They  might  easily  be  broken  by  the  grmj 
a  garrotter.  Below  the  V»ody  of  the  os  hyoides  is  the  jrap  above  the  ibvroid  cart 
This  gap  corresponds  with  the  anterior  thyro-hyoid  ligament  and  the  apex  of, 
glottis;  so  that  in  cases  of  cut-throat  in  this  situation  nearly  the  whole  of  the 
lies  above   the  wound. 

Thyroid   Cartilage. — The    prnjeetion    and    depth   of   the   notch    in    the^ 
cartilage,  or  "  pomum   Adanii,"   varies  in  different   persons.     Between    the    nt 
the    hyoid    bone   there   is  a   large   bursa,   which  facilitates  the  play    of    the   can 
beneath    the   bone   in  deglutition.     The    notch   does    not   appear   till    puberty,  ai 
througliout   life    much    less    distinct   in    the   female    than    the    male.      The    6ngei 
trace  the   upper  borders  and  cnrnua  of  the  thyroid  cartilage:    its    lower 
be   felt  by   the  side  of  the  cricoid. 

On  each  side  of  the  thyroid  cartilage  we  can  recogniBo  the  lateral  lobes  of 
gland.     On  the  upper  and  front  part  of  the  gland  we  can  distinctly  feel   the  pulsafi< 
the  superior  thyruid  artery.     Thi.s  pulsation,  coupled  with  the  fact  that  the  gland  rise 
fiills  with  the  litrynx  in  deglutition,  givits  the  best  moans  of  distinguishing  a  brom 
from  other  tiiniurt*  rt'senibling  it. 

Below  the  un^le  of  the  thyroid  cartilage  we  feel  the  interval  between  it 
cricoid,  which  is  occupied  by  the  crico-thyroid  merohraDC.  In  laryn^otomy  w< 
through  this  membrane  transversely  close  to  the  upper  edge  of  the  cricoid  ^Uti 
in  order  that  the  incision  may  be  as  far  as  possible  from  the  attachment  of  ^H 
chords.  ^^ 

25.  Cricoid  Cartilage. — The  projection  of  the  cricoid  cartilage  is  a  point  of  \ 
interest  to  the  surgeon,  because  it  is  his  chief  guide  in  opening  the  air*pas«ages,  ant! 
always  \te  felt  even  in  infants,  however  young  or  fat.  It  correspondk  to  the  intt 
between  the  fifth  and  sixth  cervical  vertebra?.  The  commencement  of  the  a?soph 
lies  behind  it:  here,  therefore,  a  foreign  substance  too  large  to  be  swallowed  would  } 
ablj'  lodge,  and  might  be  felt  externally. 

Again,  a  transverse  line  drawn  from  the  cricoid  cartilage  horiEontally  acroes  Um  j 
would  pass  over  the  spot  where  the  omohyoid  crosses  the  common  carotid.      J\ 
this  si>ot  is  the  most  convenient  [flare  for  tying  the  artery. 

2t>.  Those  who  have  nut  directed  their  attention  to  the  subject  are  Imrdly  awaft  A 
a  little  distance  there  is  between  the  cricoid  cartilage  and  the  upper  part  of  the  »T#n! 
In  a  person  of  the  average  height,  sitting  with  the  neck  in  an  easy  position,  the  diht 
is  barely  one  inch  and  a  half.  When  the  neck  is  well  stretched  about  three-<{ni 
an  inch  more  is  gained.  Thus  we  have  (generally)  not  more  than  seven  or  eij 
of  the  trachea  above  the  sternum.  None  of  these  rings  can  be  felt  extemall 
second,  third,  and  fourth  are  covered  by  the  isthmus  of  the  thyroid  gland.  The 
it  should  be  remembered,  recedes  from  the  surface  more  and  more  as  it  descends. 
Just  above  the  steniuiu  in  a  short,  fat-nceked  adult  the  front  of  the  trachea  woul 
quite   one   inch   and   a   half  from   the   skin. 

27.  Trachea. — In  the  dead  subject  mtthiiig  is  more  easy  than  lo  open  the  trarl 
in  the  living  this  operation  may  be  attended  with  the  greatest  diffieiiltieji.  In  nr] 
dyspnoea  you  must  expect  to  find  the  patient  with  his  head  bent  forward  antl  the  i 
dropped,  so  as  to  relax  as  much  as  possible  the  parts.  On  raising  his  head  a  p 
of  dyspnoea  is  almost  sure  to  come  on.  threatening  instant  suffocation.  The 
and  Depressor  muscles  draw  the  trachea  and  larynx  up  and  down  with  a  rapidil 
force  which  may  bring  the  erieoid  cartilage  within  half  an  inch  of  the  aternui 
great  thyroid  veins  which  descend  in  front  of  the  trachea  are  sure  to  be 
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There  may  be  a  middle  thyroid  artery.  In  children  the  lobes  of  the  thymns  may  extend 
up  in  front  of  the  trachea,  and  the  left  vena  inaominata  may  cross  it  unusually  high. 
Thus  the  air-tube  may  be  covered  by  iuiportaat  parts  ivhich  ou^ht  not  to  be  cut. 
Considering  all  these  possible  compHcaiions,  the  least  difficult  and  the  best  mode  of  pro- 
ceeding is  to  open  the  trachea  just  below  the  cricoid  cartilage,  and,  if  more  room  be 
requisite,  bo  pull  down  the  isthmus  of  the  thyroid  gland,  or  in  children  to  divide  the 
cricoid  itself.  It  is  important  that  all  the  incisions  be  made  striotly  in  the  middle  line^ 
the  '*  line  of  safety." 

;iS.  Sterno-mastoid  Muscle. — The  Stern o-mastoid  muscle  is  the  groat  surgical 
lanilmark  uf  the  ra-ek.  It  stands  out  in  bold  relief  when  the  head  is  turned  toward  the 
opposite  shoulder  fund  the  attempt  to  do  so  is  resisted].  Its  inner  border  overlaps  the 
common  carotid,  whith  can  be  easily  compresned  fur  a  short  time  against  the  spine  about 
the  level  of  the  cricoid  cartilage.  The  artery  extends  (generally)  as  high  as  the  upper 
border  of  the  thyroid  cartilage,  and  corresponds  with  a  line  drawn  from  the  sterno-olavic- 
ular  joint  to  midway  lietween  the  angle  of  the  jaw  and  the  mastoid  process. 

Between  the  sternal  origins  of  the  t^temo-mastoid  is  the  fossa  above  the  sternnm, 
more  or  less  perceptible  in  different  necks.  As  it  heaves  and  sinks  alternately,  especially 
in  distressed  breathing,  it  was  called  by  the  old  anatomists  **  fonticulus  gutturis."  in 
beautiful  necks,  as  seen  in  the  *'  Venus,"  it  is  filled   up  by  fat. 

Notice  the  interval  between  the  sternal  and  clavicular  origins  of  the  Sterno-mas- 
toid. A  knife  introduced  a  very  little  way  into  this  interval  would  wound,  slanting 
inward,  the  common  carotid — slanting  outward,  the  internal  jugular  vein.  These  facts 
are  of  importance  in  performing  the  subcutaneous  section  of  the  tendon  of  this 
muscle. 

2y.  Sterno-clavicular  Joint. — .Many  important  parts  lie  behind  the  sterno-cla- 
vicular  joint.  There  is  the  commencement  of  the  vena  innominata;  behind  this  comes 
the  common  carotid  on  the  left  side,  and  the  division  of  the  arteria  innominata  on  the 
right.     Deeper  still,  the  apex  of  the  lung  rises  into  the  neck. 

In  a  child  the  arteria  innominata  often  lies  in  front  of  the  trachea  and  divides  a  little 
higher  than  the  joint — a  point  to  be  renn?mbered  in  tracheotomy  (27). 

30.  Apex  of  the  Lung"  in  the  Neck. — The  extent  to  which  the  apex  of  the  lung 
rises  into  the  neck  is  greater  than  is  generally  supposed.  Many  observations  in  refer- 
ence to  this  point  lead  to  the  conclusion  that  the  lung  rises  1>ehind  the  Sterno-mastoid,  on 
an  average,  one  inch  and  a  h»lf  above  the  clavicle;  in  persons  with  long  necks  as  much 
as  two  inches.  The  apex  of  the  lung  and  pleura  is  covered  by  the  clavicular  origin  of 
the  Sterno-n*Astnid,  the  Sterno-thyroid,  and  a  part  of  the  Scalenus  amicus.  It  is  al.-io 
crossed  by  the  subt-lavian  vessels  in  the  first  part  of  their  course.  As  this  cervical  por- 
tion of  hmg  is  peculiarly  liable  to  tubercular  disease,  it  should  always  be  cnrefnily 
examined.  Its  condition  may  be  ascertained  by  percussion  near  the  sternal  end  of  the 
clavicle. 

31.  Supraclavicular  Fossa. — The  hollow  above  the  clavicle,  between  the  Sterno- 
mastoid  and  the  Trapezius,  is  very  manifest  in  emaciation  and  old  age.  [Shrugging  the 
shoulders  makes  it  exceedingly  pronounced.]  Notice  the  termination  here  of  the  exter- 
nal jugular  vein.  In  some  necks  only  a  small  depression  is  visible,  particularly  when 
the  Trapezius  has  a  broad  insertion  into  the  clavicle  and  comes  well  forward,  so  that  its 
front  b<»rder  gives  a  graceful  contour  to  the  base  of  the  neck. 

32.  Subclavian  Artery. — In  the  supraclavicular  fossa,  near  the  outer  border  of 
the  Stcrno-ma^jtoid  and  about  one  inch  above  the  clavicle,  we  feel  the  pulsation  of  the 
subclavian  artery.  Here  the  artery  lies  upon  the  first  rib,  and  can  be  effectually  com- 
pressed. A  little  pressure  is  sufficient.  But  the  pressure  must  be  made  in  the  right 
direction,  or  the  artery  will  be  pressed  off  the  rib  instead  of  against  it.  The  plane  of 
the  rib  is  such  that  the  pressure,  to  be  effectual,  must  be  made  in  a  direction  downward 
and  a  little  inward.  It  is  host  to  stand  hehind  the  shoulder  and  make  the  pressure  with 
one  thumb. 

It  is  worth  remembering  that  the  outer  border  of  the  Sterno-mastoid  corresponds 
pretty  nearly  with  the  outer  edge  of  the  Scalenus  anticus,  which  is  the  surgical  guide  to 
the  subclavian  artery. 

[Phrenic  Nerve. — As  the  phrenic  nerve  passes  over  the  Scalenus  anticus,  it  can 
now  be  readily  located.  If  it  is  to  be  galvanized,  one  pole  of  the  battery  should  be 
placed  in  this  fossa  and  the  other  over  the  Diaphragm.] 

By  pressing  deeply  at  the  upper  part  of  the  supraolavicular  fossa,  the  transverse  pro- 
cess c^  the  seventh  cervical  vertebra  can  be  distinctly  felt. 
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In  long  and  thin  necks  a  thin  cord  is  perceptible  running  nearly  parallel  with  mat 
above  the  clavicle.  It  is  the  posterior  belly  of  the  Omo-hyoideus.  See  it  ri8iii| 
falling  in  breathing,  and  making  tense  during  inspiration  that  part  of  the  cervical 
which  lic8  over  the  cervical  portion  of  the  lung.  Thus  it  may  be  said  to  be  i 
respects  a  muscle  of  inspiration,  co-operating  with  the  Sterno-mastoid  and  Scaleoi 
the  language  of  transcendental  anatomy^  we  may  say  that  the  central  tendon  of  the 
hyoid  represents  a  rudimentary  cervical  rib.  Its  posterior  belly  is  analug^ous  to  a  i 
tion  of  the  Serratus  magnus,  its  anterior  belly  to  a  Sterno-hyoid. 


THE   0HE8T. 

33.  As  a  rule,  the  right  half  of  the  chest  is  slightly  larger  than    the   i* 
persons  of  the  male  8ex  and  good  constitutions,  72  hud  the  right  side  the  la 
left;   10  had   both  sides  equal.     The  maximum   of  differei»ce  in   favor  tif  the  n 
one  inch  and  a  (juartcr.     The   measurements  were  made  on   a  plane    with    the  ni 

34.  PecuHaritiee  in  the  Female. — The  chest  of  the  female  differs  from  th 
the  male  in  the  following  points:  Its  general  capacity  is  less;  the  sternum  in  sh< 
the  u]>per  opening  is  larger  in  proportion  to  the  lower;  the  upper  ribs  are  more  mo 
and  therefore  permit  a  greater  enlargement  of  the  chest  at  itf  upper  part  in  ada; 
the  requirements  of  pregnancy. 

35.  The  top  of  the  Bternum  is  on  a  level  with  the  second  dorsal  vertcbrftj 
available  space  between  the  top  of  the  sternum  and  the  epine  is  hardly  more  thai 
inches.' 

3fi.  Parts  behind  First  Bone  of  Sternum. — There  is  little  or  no  lung  h 
the  Grst  bone  of  the  sternum,  the  space  being  occupied  by  the  trachea  and  la 
as  follows : 

The  left  vena  innominata  crosses  the  sternum  just  below  the  upper  bord 
come  the  great  primary  branches  of  the  arch  of  the  aorta.  Peeper  still  is  t 
dividing  int^i  its  two  bronchi  opposite  the  junction  of  the  first  and  second  bo 
sternum.     Deepest  of  all  is  the  rcsophapus. 

About  one  inch  from  the  upper  border  of  the  sternum  ia  the  bighest  pi 
aorta,  which  lies  on   the  bifurcation  of  the  trachea. 

'A~.  The  course  of  the  arieria  innominata  corresponda  with  a  line  drawn 
midille  of  the  junction  of  the  first  with  the  second  bone  of  the  sternum   to 
sternn-clavicular  joint.     When  the  artery  rises  higher  than  usual  into  the  neck  iu  I 
tion  can  be  felt  in  the  fossa  above  the  sternum. 

3S.  Rules  for  Countingr  the  Ribs. — In  fat  persons  it  is  often  difficnl 
the  rihs;  hence  the  following  niles  may  be  u.'ieful : 

a.  The  finger  passed  down  from  the  top  of  the  sternum  soon  comes  to  a 
projection,  Rlight  but  always  to  be  felt  [and  generally  seen],  at  the  junction  of 
with  the  second  bone  of  the  sternum.     This  corresponds  with  the  level  of  the  can 
of  the  second  rib. 

A.  The  nipple  of  the  male  is  placed,  in  the  great  majority  of  ca.«tes,  betweei 
fourth  and  the  fifth  ribs,  about  three-quarters  of  an  inch  external   to   their  cartil 

r.  The  lower  external  border  of  the  Pectoralis  major  corresponds  with  the  dire 
of  the  fifth  rib. 


froT 
th« 
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ti  A  line  drawn  horizontally  from  the  nipple  round  the  chest  cuts  the  sixth 

space 
the  chest 


tal  space  midway  between  the  sternum  and  the  spine.     This  is  a  useful  rule 


4 


f.  When  the  arm  is  raised  <he  highest  visible  digitation  of  the  S^^rratus  mairntu 
responds  with  the  sixth  rib.  The  digitations  below  this  correspond  respeotivolT  ^^ 
seventh  and  eighth  ribs.  '  ^H 

/.  The  scapula  lies  on  the  riha  from  the  second  to  the  sercnth,  inclumvc.  ^^ 

y.  The  eleventh  and  twelfth  ribs  can  he  felt  even  in  corpulent  persons  otxtaid 
Erector  spinie,  sloping  downward. 

h.  One  should  remember  the  fact  that  the  sternal  end  of  each  rib  lies  on  a  b 
than   its  corresponding   vertebra.      For  instance,  a  line  drawn   horizontally 

*  In  several  adult  normal  HkeletnnH  nieafiiired  in  lln?  Kunterinn  ^!ii«Mtm  \h^  •<•■- 

of  the  upper  nponinf?  of  Ihe  rbest  were  — nnterr>-pi)*tprinr.  abniil  21    inrhe*  ;    ti  ^ 
inrhes.     In  the  nkeleion  of  O'Brien,  the  Irish  giani,  rhe  aniero-pofiterior  ilismeler  i:  -  _uu^ 
the  traiisveree  6^. 


THE    CHEST. 


1036 


from  the  middle  of  the  third  oostal  cartilage  at  ita  junction  with  the  sternum  to  the  spine 
would  touch  the  btidy,  not  of  the  third  dorsal  vertebra,  hut  of  the  sixth.  Ajrain,  the 
end  of  the  sternum  would  be  on  about  the  level  uf  the  tenth  dorsal  vertebra.  Much 
latitude  must  be  allowed  here  for  variation  in  the  length  of  the  sternum,  especially  in 
women . 

3i*.  Interval  below  Clavicle. — Immediately  below  the  clavicle  we  recognise  the  tri- 
angular interval  between  tbc  Feetoralii*  major  and  the  Deltoid.  Tliis  space  varies  in  different 
cases,  depending  on  the  distance  between  the  muscles.  It  is  important  ah  a  ^uide  to  the 
coracoid  process  and  the  axillary  artery.  In  a  case  of  injury  to  the  shoulder,  to  ascer- 
tain whether  the  coraooid  process  is  broken,  carry  the  arm  outward  to  put  the  Deltoid  and 
Pectoral  muscles  on  the  stretch  and  make  manifest  the  space  between  their  opposite  bor- 
ders. Pressing  the  thumb  into  the  space,  we  can  feel  the  inner  side  of  the  coraeotd  pro- 
cess, the  apex  being  under  the  fibres  of  the  Deltoid;  thus  it  is  easy  to  ascertain  whether 
it  be  broken.  Moreover,  this  space  eorresponds  with  the  line  of  the  axillary  artery  ; 
here  its'pulsation  can  be  distinctly  felt,  and  here  it  can  be  compressed  (but  not  easily  or 
for  long)  against  the  second  rib. 

40.  Internal  Mammary  Artery. — The  line  of  the  internal  mammary  artery  runs 
perpendicularly  behind  the  cartilages  of  the  ribs,  about  half  an  inch  from  the  sternum. 
The   perforating  branch   through   the  second   intercostal  space  is  generally  the  largest. 

41.  Outline  of  Heart  on  Chest-wall. — To  have  a  general  idea  of  the  form  and 
position  of  the  heart  map  its  outline  on  the  wall  of  the  chest  [by  an  aniline  pencil],  &n 
follows : 

a.  To  define  the  base  draw  a  transverse  line  across  the  sternum  corresponding  with 
the  upper  borders  of  the  third  costal  cartilages :  continue  the  line  half  an  inch  to  the 
right  of  the  sternum  and  one  inch  to  the  left. 

b.  To  find  the  apex  mark  a  point  about  two  inches  below  the  left  nipple  and  one  inch 

Fio.  688. 


Outline  of  tfae  Heart,  its  Valvea.  and  the  Lun|{i. 


to  its  Rt«rna1  side.    This  point  will  be  between  the  fifth  and  sixth  ribs  [and  can  generally 
be  determined  by  feulinj,'  ihe  apex  beat]. 

c.  To  find  the  lower  border  (which  lies  on  the  central  tendon  of  the  Diaphraicm) 
draw  a  line,  slightly  curved  downward,  from  the  apex  across  the  bottom  of  the  sternum 
(not  the  ensiform  cartilage)  as  far  as  its  right  edge. 
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d.  To  define  the  right  border  (fonued  by  the  ri^ht  auricle)  continue  t 
upward   with   an  outwjrd  curve,  so  an  lo  join  the  right  end  uf  the    baae. 

f.  To  dehuo  the  left  border  (formed  by  the  left  ventricle)  draw  a  line  curving 
left^  but  not  including  the  nipple,  frou)  the  left  end  of  the  base  to  the  apex. 

Such  an  outline  (seen  in  the  cut  above  with  angles  rounded  off)  shows  that  Um 
of  the  heart  points  downwiird  and  toward  the  left,  the  base  a  little  upward  and  ti 
tilt'  ri^ht ;  that  the  greater  part  of  it  lies  in  the  left  linlf  of  the  chest ;  and  that  tlu 
part  whieh  lies  to  the  right  of  the  sternum  is  the  right  auricle.  A  needle  introdoi 
the  third,  the  fourth,  or  the  fifth  right  intercostal  space  close  to  the  sternum  wi 
Irate  llie  lung  and  the  right  auviole. 

A   needle  parsed  thnmgh  the  second  intercostal  space  close  to  the  right  M< 
steniuiu   would,   after  parsing   through   the   lung,   enter  the  pericardiuiu    and  the 
prominent  part  of  the  bulge  of  the  aorta. 

A  needle  passed  through  the  first  intercostal  space  close  to  the  ri^rbt  side  c 
stern uui  would  pass  through  the  lung  and  enter  the  superior  vena  cava  above  tiu 
canliuni. 

42.  The  best  definition  of  that  part  of  the  praecordial  region  wrbich  is  less  re» 
on  percussion  was  given  bv  Dr.  Fiathiim  ^-ears  ago  in  his  Clinical  lectures :  "M 
circle  of  two  inches  in  diameter  round  a  point  midway  between  the  nipple  and  tli 
of  the  sternum.  This  circle  will  define  stifiicicntly  for  all  practical  purposes  thj 
the  heart  which  lies  immediately  behind  the  wall  of  the  chest  and  is  not  cove] 
or  pleura." 

Apex  of  the  Heart. — The  apex  of  the  heart  pulsates  between  the  fifth 
ribs,  two  inches  below  the  nipple  and  one  inch  to  its  sternal  side.  The  place 
however,  of  the  heart's  impulse  vary  a  little  with  the  position  of  the  bojy.  Of  tbi 
one  may  convince  himself  by  leaning  forward,  backward,  on  this  side,  and  on  that 
ing  at  the  same  time  the  heart.  Inspiration  and  expiration  also  alter  the  po:^itioa  c 
heart.  In  a  deep  inspiration  it  may  descend  half  an  inch  and  can  be  felt  beat 
pit  of  the  stomach. 

13.  Valves  of  the  Heart.^ — The  aortic  valves  lie  behind  the  third  intercoi 
close  to  the  left  side  of  the  sternum. 

The  pulmonary  valves  lie  in  front  of  the  aortic,  behind  the  junction   of 
costal  cartilage  on  the  loft  side  with  the  sternum. 

The  tricuspid  valves  lie  behind  the  middle  of  the  sternum^  about  the  lev4 
fourth  costal   cartilage. 

The  mitral  valves  (the  deepest  of  all)  lie  behind  the  third  intercostal  epace,  ahon 
inch  to  the  letl  of  the  sternum.  ^_ 

Thus  these  valves  are  so  situated  that  the  mouth  of  an  ordinarv-sized  st<|^| 
will  cover  a  portion  of  them  all,  if  placed  over  the  sternal  end  of  the  third  inffii 
space  f)n  the  left  side.  All  are  covered  by  a  thin  layer  of  lung  ;  therefore  wc 
their  action   better  when   the  breathing  is  for  a  moment  suspended   fin    expirati^ 

[Where  to  AuBCult  the  Valves  of  the  Heart. — The  valves   btdng  »o 
together,  it  is  evident  that   to  di.*criminate  the  sound  of  (me  from  that  of  the  othe 
must  be  able  to  auscult  them  separately  ;  and  accordingly  we  follow  the  diverging  c 
of  the  blood-currents  they  transmit.     Hence, 

The  aortic  valve  is  be?»t  au.sruUed  over  the  second  intercostal  space  ai  the  n|rhl 
der  of  the  t-ternum ;  it  can  hImi  bi^  heard  over  the  aorta  in  the  bacL  from  the  thixd  t 
nnith  dorsal  spines,  especially  ii'  there  be  any  murmur; 

The  pulitinnury  valve,  over  the  second  space  at  the  left  border  of  the  sternum  ■ 

The  tricuspid  valve,  over  the  middle  of  the  sternum  above  the  ensiform  c&rtil 

The  mitral  valve,  over  the  apex  of  the  heart.] 

44.  Outline  of  the  LungB. — Now  let  us  trace  on   the  chest   the  outliai 
lungs  with  as  much  precision  as  their  expansion  and  contraction  in  breatbine  M 
(See  Fig.  083.)  ^ 

45.  The  apex  of  each  lung  riacB  into  the  neck  behind  the  sternal  end  of  tbi 
and  Stcmo-mastoid  muscle  as  much  as  an  inch  and  n  half:  in  females  rather  hij 
in  males  (3()\  From  the  sternal  ends  of  (he  clavicles  the  lungs  converge,  so 
thi?i  edges  almost  meet  in  the  mesial  line  on  a  level  with  the  second  vonCal 
Thus  there  is  little  or  no  lung  behind  the  tirst  bone  of  the  sternum.  From  the  le% 
the  second  costal  cartilage  to  the  level  of  the  fourth  the  margins  of  the  lung%  ran  | 
lei  or  nearly  so  close  behind  the  middle  of  the  sternum  ;  consei]uently  tbcir  t[  ' 
overlap  the  great  vessels  and  valves  at  the  base  of  the  heart. 


I 
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Below  tbe  level  of  the  fourth  costal  cartilage  the  margins  of  the  lung?  diverge,  bat 
not  in  an  equal  degree.  The  margin  of  the  right  corresponds  with  the  direction  of  tbe 
cartilage  of  the  sixth  rib:  the  tnurgin  of  the  left,  being  notched  for  tbe  heart,  runs 
behind  the  curtilage  of  tbe  fourth.  A  line  drawn  perpendicularly  from  the  nipple  would 
find  the  lung  margin  about  tbe  lowest  part  of  the  sixth  rib.  Laterally — i,  e.  in  the  axil- 
lary line — the  lung  margin  comes  down  as  low  an  the  eighth  rib :  posteriorly — i".  f.  in  the 
dorsal  or  sc^ipular  line — it  descends  as  low  as  the  tenth. 

It  fihuuld  ]jo  remembered  that  in  a  deep  inspiration  the  lung  margins  descend  about 
one  ineli  and  a  halF. 

In  cliiUlren  the  lungn  art-  sfparated  in  front  by  the  thymus  gland.  Allowance  should 
be  made  for  this.     Ahuut.  the  approach  of  puberty  the  thymus  disappears. 

4l>.  AntBrior  Mediastinum. — The  direction  of  tbe  anterior  mediastinum  is  not 
straight  down  the  niidrlle  of  the  .sternum,  but  slants  a  little  to  the  left,  owing  to  the 
pjsition  of  the  hi'urt.  The  right  pleural  sac  generally  encroaches  a  little  upon  the  left, 
oehind  the  middle  of  the  sternum.  A  needle  introduced  through  the  middle  of  the 
sternum   opposite  the  third  or  the   fourth   rib   would  go   through   the   right   pleura. 

47.  Reflection  of  Pleura. — The  retlection  of  the  pleura  from  the  wall  of  the  chest 
on  to  the  Diaphragm  corr^'^p^nlds  with  a  sloping  line  drawn  frum  the  bottom  of  the  ster- 
num over  the  cartilages  of  the  ribs  down  to  tbe  lowt-r  border  of  tbe  last  rib, 

Since  tbe  pleura  lines  the  inside  of  the  last  rib.  a  musket-ball  or  other  foreign  body 
louse  in  the  pleural  sac  and  rolling  on  the  Diaphragm  might  fall  to  the  lowest  part  of 
the  sac,  which  would  be  between  tbe  eleventh  and  twelfth  ribs.  The  ball  might  be 
extracted  here.  The  chest  might  also  be  tapped  here,  but  nut  with  a  trocar,  since  a 
trocar  would  penetrate  both  layers  of  pleura  and  go  through  the  Diaphragm  into  the 
abdomen. 

The  operation  should  be  done  cautiously,  by  an  incision  beginning  about  two  inches 
from  the  spine  on  the  outer  border  of  the  Kreetor  spime,  on  a  level  between  the  spines 
of  the  eleventh  and  twelfth  dorsal  vertebrae.  The  intercostal  artery  will  not  be  injured 
if  the  opening  be  made  below  the  middle  of  tbe  space,  wbiuh  is  very  wide,' 
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48.  Median  PurroTy. — In  a  muscular  man  n  furrow  caused  by  the  prominence  of 
the  Erector  spina?  on  each  side  runs  down  the  middle  of  tbe  back.  The  lower  end  of  the 
furrow  corresponds  with  the  interval  between  the  spine  of  the  hist  luml>ar  and  that  of 
thf'  first  sacml  vertebra,  [[t  must  be  observed  that  in  the  skeleton  and  tbe  body  fur- 
rows and  prominences,  hills  and  hollows,  are,  as  a  general  rule,  reversed.  Bony  projec- 
tions in  the  .skeleton,  as  a  rule,  are  for  muscular  origins.  As  at  a  little  distance  from  the 
origin  the  muscular  bellies  swell  out,  such  prominences  lie  at  the  bottom  of  depressions. 
But  when  long  i^iokness  wastes  the  soft  parts  the  form  of  the  skeleton  reappears,  and 
such  bony  prominences  then  become  the  favorite  seati*  of  Iwd-sores] 

49.  8pines  of  the  Vertebrse. — A  little  friction  with  the  fingers  down  the  back- 
bone will  cause  the  spines  of  the  vertebrae  to  be  tipped  with  red,  so  that  they  can  he  easily 
counted  and  any  deviation  from  the  straight  line  detected.  Still,  it  is  worth  remember- 
ing that  the  Hpin«  nf  thy  third  dor.sal  is  on  a  level  with  the  commencement  of  the  spine 
of  the  scapula;  that  th*:  .spine  of  the  seventh  dorsal  is  on  a  level  with  the  infr-rior  angle 
of  the  scapula;  that  the  spine  of  the  last  dorsal  is  on  a  level  with  the  bead  uf  the 
last  rib. 

Division  of  the  Trachea. — The  division  of  the  trachea  is  opposite  tbe  spine  of 
the  third,  in  some  cases  the  fourth,  dorsal  vertebra.  In  front  this  division  is  on  the  level 
of  the  junction  of  the  first  with  tbe  second  hone  of  tbe  sternum. 

The  root  of  the  spine  of  tbe  scapula  is  marked  by  a  slight  dimple  in  ihe  skin.  This 
is  on  a  level  with  the  third  intercostal  space.  A  stethoscope  placed  on  the  inner  side  of 
the  dimple  would  cover  the  bronchus,  more  especially  the  right,  since  it  is  nearer  to  the 
chest- wall. 

Make  a  man  lean  forward,  with  his  arms  folded  across  the  chest;  this  will  make 
prominent  the  spines  of  tbe  vertebrie.  Tbe  lower  border  of  the  Trapezius  will  guide 
you   to  the  spine  of  the  twelfth  dorsal  vertebra. 

'  Special  experiment  ii|)on  this  suhjed  were  made  many  years  ago  by  the  late  Professor  Quekett 
in  tiie  wnrk-nioms  of  the  Coll^^e  of  SufK^ons. 
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50.  The  place  where  the  ^dney  is  most  accessible  to  pressure  is  below  tl 
on  the  outer  edjie  of  the  Krector  spina;. 

51.  The  hijj^hcst  part  of  the  Ilium  is  about  the  level  of  the  fourth  lumi 
Thi!  best  iiiciRiun  for  opening  the  descending  colou  is  in  a  slightly'  sloping  line  b«gii 
at  tlie  outer  edge  of  the  Erector  spina?,  midway  between  the  crest  of  the  ilium  am 
hist  rib,  and  continued  acmss  the  flank  for  three  inches  or  more,  according:  to  the  an 
of  subcutaneous  fat.  [Xhiit  ilio-costal  space  varies  very  much  in  its  vertical  mri 
mcnt.  I  have  seen  it  only  a  finger's  broadth,  and  again  a  whole  hand's  breadth. 
line  (tf  the  colon  passes  through  it  vertically  about  half  an  inch  behind  the  tuid* 
crest  of  the  ilium  (Heath).] 

52.  In    the    pit   of    the    neck    we   can    feel    the   Trapezius    and     the    lij 
nuchio.     By    preshing   deeply   we   detect   the   forked   proniineal   spine    of   the   s 
cervical   vertebra. 

53.  The  spines  of  the  third,  fourth,  and  fifth  cervical  vertebras  recede  from  th« 
face  to  permit  free  extension  of  the  neck,  and  cannot  often  be  felt.  But  the  epini 
the  sixth  and  tieventh  (v.  prfirtiinens)  [and  6rxt  dorsal]  Hland  out  well. 

54.  Notice  that  tnoM  of  the  spines  of  the  dorsal  vertebriv.  owinjj:  to  their  oblitj 
do  not  tally  with  the  headH  of  their  corresponding  ribs.  Thus,  the  spine  of  the  h 
dorsal  corresponds  with  the  head  of  the  third  rib,  the  Hpine  of  the  third  dorsal  witi 
head  of  the  fourth  rib,  and  so  on  till  we  come  to  the  eleventh  and  twelfth  dorsal  ^ 
bra;,  which  do  tally  with  their  corresponding  ribs.  All  this,  however,  is  host  neeii  i 
skeleton. 

55.  The  spines  of  the  vertebrse  may  be  useful  os  landmarks  indicative  of 
of  important  organs.     I  have  therefore  arranged  them  in  a  tabular  form,  thus] 
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TabuUir  Piiiu  of  PartA  opjtotite  thr  Spiti'S  nj'  the   VcHrhrst, 

Cricoid  cartilage.     G^t^opha^ig  begins. 

Apex  of  lung:  higher  in  the  female  than  in  the  male  (30). 


Aorta   reaches  spine.      Apex   of   lower  lobe  of   lung.      .-Vn'gle    of    hifui 

traehoa  (49). 
Aortic  arch  ends.    Upper  level  of  heart. 


6th. 
Tth. 

1st. 
2d, 
3d. 

4th. 

3th. 

flth. 

Tth. 

Sth.  Lower  level  of  heart.     Central  tendon  of  Dinphrapm. 

ytli.  (£itrtpha^us  and  vena  cava  throujjh  l>iaphragm.     Cppcr  edye  of  spleen. 

I(Hh.  Lower   edt^e   of   lung.      Liver   comes  to   surface   post*;riorly.      Oardinc 

stomaeh. 

11th.  Lower  border  of  spleen.     R»'nul  capsule. 

ll!tli.  l^jwest  part  of  pleura.     Aorta  through  Uiaphra^m.     Pylorua. 

Ut,  Renal  arteries,     relvi.-*  of  kidney  (83). 

2d.  TormlnatioD   of   spinal   cord.     Pancreas.     Duodenum  just   below,       Ri 

chyli. 

3d.  Umbilicus.     Lower  l>order  of  kidney. 

4th.  Division  of  aorta  (<>5).     Highest  part  of  ilium. 

5tb, 


orifii 


56.  Orig'ina  of  the  Spinal  Nerves. — It  is  useful  to  know  opposite  what 
the  spinal  nerves  in  the  different  regions  arise  from  the  spinal  cord.  They  ari 
lows ; 

The  orijjins  of  the  ei^ht  cervical  nerves  correspond  to  the  interval  belweOD 
put  and  the  sixth  cervical  gpine. 

The  orip'n.s  of  the  Hrst  t<ix  dorsal  nerves  correspond  to  the  interval  between  the  i 
cervical  and  the  fourth  dori«al  spines. 

The  orifrins  of  the  six  lower  dorsal  nerve.s  correspond  to  the  interval   bet1 
fourth   and   the  eleventh   dorsal   opines. 

The  origins  oi"  the  five  lumbar  nerves  correspond  to  the  interval  between  the 
and  twelfth  dorsal  spines. 

The  origin.s  of  the  five  sacral  nerves  correspoud  to  the  spines  of  the  lost  d< 
the  first  lumbar  vertebra;. 
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[Fio.  681 

KOTOK. 

St  MaAtoid. 
Trapeziu& 

I  Diaphragm. 

(  Sermtus. 

/  Shoulder.    1 

Arm. 

Hand. 

(ulnar  lowest.) 


Intercostal 


asKBoar. 


Abdominal 

muscles. 


Flexors,  hip. 

KxttfiiBors,  knee. 
I  Adductors. 


Abductors. 


hip. 


Extensor*  (?) 
Heiors,  knee(?) 
Muscles  of  I^ 
moving  foot. 
Perineal     and     Anal 
muacles. 


I  Neck  and  Scalp. 

\  Xeck  and  Shoulder. 

Shoulder. 

Arm. 

Hand. 


Front  of  Thorax. 
>  Ensiform  area. 


A  lid  omen 
fUmbUicus  lOth). 


F  Buttock,  upper 
j      part. 


^  (rroin  and  Scrotum 
t       *  front). 

outer  side. 


■  Thigh 


&ont. 


inner  side. 
I^ff,  inner  Hide. 
I  ButKiok,  lower 

part. 
I  Back  of  Tbigb. 

Lee     except 

and  Inner 
I  Foot  part. 
Perineum  and 

Anus. 

Skin  from  Coccyx 
tu  Anus. 


SSFLSX. 


Sc^nbr. 


Fpigastric: 


■  Abdominal. 


Oemasteric. 

>  Krux-jerk 

Gluteal. 


Plantar. 


Diagram  and  Table  showing  the  Approximate  Relation  to  tfae  Sptnat  Nerven  of  the  Varlons  Motor,  Sensory,  and 
Keflex  Fiinctiuun  uf  ttie  Spinal  Curd  {Jrom  arutlomical  and  paihalogieal  tkita).    (From  Gowers.) 

57.  Movements  of  the  Spine. — ^The  morerocnts  of  which  the  spine  is  capable 

arc  ibrcetbld  :  1,  Hcxion  and  exlenyiun ;  2.  lateral  inclination;  3,  torsion.  Flexion  und 
extension  are  free-st  between  the  third  and  sixth  cervical  vertebrae,  between  the  eleventh 
dorsal  and  the  second  lumbar,  and  between  the  last  lumbar  and  the  sacrum.  This  is  well 
marked  in  severe  cases  of  opisthoConoSf  where  the  body  ia  supported  on  the  back  of  the 
head  and  heels.' 

Still  better  may  it  be  observed  when  a  mountebank  bends  backward  and  touches  tho 
gXt>"nd  with  his  head. 

Tbe  hteral  movement  is  freest  in  the  neck  and  the  loins. 

The  movement  of  torsion  or  rotation  round  its  own  axis  may  be  proved  by  tho  fol- 
lowing experiment:  Seated  upright,  with  the  back  and  shoulders  well  applied  against 

'  See  a  beautiful  illustration  of  this  in  Sir  C.  Bell's  AMotom^  of  Exprtaaiatij  p.  100. 
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the  back  of  a  chair,  wc  CAn  turn  the  head  and  neck  as  far  as  70^.      LeaDiog  fi 

so  a«  U)  let  the  dorsal  and  lumbar  vertehrse  came  into  pla^'.  we  can  turn  30^ 
[Tlic  atlo-axuid  movcmcut  uniuunts  to  25°  to  each  side,  the  remaining  cervical 
br;e  give  45°  more,  makinjr  7U°  iu  the  neck;  the  dnrso-lumhar  movement  ia  abot 
tt»  which  the  hips  add  I'roiu  05°  to  80°,  or  a  total  rotation  of  165**  to  IHC^**.  F 
poses  of  ob^rvaiion  we  gain,  in  nddition  to  this,  about  70°  more  for  the  evel 
thut,  posteriorly  a9  well  aa  anteriorly,  the  field  of  vision  right  and  luft  ov( 
largely.] 

Fig.  G85. 


Oplstbotoooe  (after  Bell), 


5H.  Position  and  Motions  of  Scapula. — There  arc  a  few  points  wort 
observation  about  the  scapula.  It  covers  the  ribs  from  the  second  to  the  i 
incluHivc.  We  can  feel  its  superior  angle  covered  by  the  trapezius.  The  i 
angle  is  covered  by  the  Latissimus  dorsi,  which  keeps  it  well  applied  agair 
ribfl  in  the  strong  and  athletic ;  but  in  weak  and  consumptive  persons  the 
angles  of   the  scapuhe  project  like   wings — hence   the  terra   *'  .scapula:   Blata^." 

A   line   drawn    horizontally  from    the   spine   of  the  sixth   dorsal    vertebra  ov 
inferior    angle    of    the    scapula    gives    the    upper    border    of    the     I^tisifiiDns 
Another  line  drawn   from   the   root  of   the  spine  of  the  scapula  to    the   spine 
laiit  dorsal  vertebra  gives  the  lower  border  of  the  Trapezius,  which  standA  a  Ij 
relief 

59.  The  sliding  movement  of  the  scapula  on  the  chest  can  be  properly  understM 
on  the  living  subject.  It  can  move  not  only  upward  and  downward,  as  in  shruci 
shoulders — backward  and  forward,  as  in  throwing  back  the  fihuuldcrs^but  it  has 
tory  movement  rontid  a  movable  centre.  This  rotation  is  seen  while  the  arm  u 
raised  from  the  liorizonta]  to  the  vertical  position,  and  is  cfTeclcd  by  the  co-<ip0fml 
tbi*  Trapezius  with  the  Serratus  magnus.  The  glenoid  cavity  is  tliua  made  I 
upward,  the  inferior  angle  slides  forward,  and  is  well  held  under  the  lM\ 
dorsi. 

60.  For  the  medical  examination  of  the  back  the  patient  should  sit  wtti 
hanging  between  his  thighs,  to  lower,  the  scapula*  a^  much  as  possible.  In  this"]: 
the  spine  of  the  scapula  corresponds  (nearly)  with  the  fissure  between  the  jhm 
lower  lobes  of  the  lung,  the  apex  of  the  lower  lobe  being  about  the  level  o^H 
rib.  ^H 

[Usually  I  prefer  to  have  the  arms  folded  across  the  chest — obvioa.s)y  the 
position  for  women — and  it  uncovers  the  back  rather  better. 

The  remarkable  mobility  of  the  scapula  is  best  seen  by  contrasting  this  positto 
the  place  of  the  scapula  when  the  shoulders  are  thrown  well  buck.  In  this  li 
the  lower  angles  of  the  scapulae  will  be  two  or  three  inches  apart,  while  in 
this  interval  measures  from  twelve  to  sixteen  inches.  Moreover,  so  scnin  a» 
lifted  from  the  trunk  nt  an  angle  of  30°  or  40°,  and  long  before  it  reaches  the 
line,  the  scapula  begins  to  move.  This  mobility  of  the  scapula  explains  rcadil^ 
range  of  movement,  and  therefore  the  usefulness  of  the  aroi^  in  cases  of  ankjl 
shoulder-joint.] 
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^^^^^^^^^P  THE   ABDOMEN. 

I     The  student  is  assumed  to  be  familiar  with  the  conventional  lines  dividing  the  ahdo- 
men  into  repions. 

ijl.  Abdominal  Lines. — The  linea  alba,  or  central  line  of  the  abdomen,  marks  the 
union  <jf  the  apouuuroses  of  the  abdominal  muscles.  Tt  runs  from  the  apex  of  the  ensi- 
fnrm  cartilage  to  the  symphysis  pubis.  As  this  line  is  the  thinncht  and  least  vascular 
part  of  the  iibdominal  wall,  we  make  our  incision  along  it  in  ovariotomy  [Ca?sarpan  sec- 
tion,  and  most  other  operations  on  the  abdominal  and  pelviu  viscera]  and  in  the  hi^h 
operatioti  of  lithotomy  ;  in  it  we  tap  the  abdomen  in  ascites  and  the  distended  bladder  in 
retention  of  urine. 

The  so-called  'Minea  semilunaris,"  at  the  outer  border  of  the  sheath  tif  the  rectus, 
corresponds  with  a  line  drawn  slightly  curved  (with  the  concavity  toward  the  linea  alba) 
from  the  lowest  part  of  the  seventh  rib  to  the  spine  of  the  pubeh.  This  line  would  be 
in  an  adult  about  three  inches  from  the  umbilicus,  but  in  an  abdomen  distended  hydropsy 
or  other  ciiuse  (he  distance  is  increased  in  proportion.  [These  lines  of  adhesion  in  the 
abdominal  wall  limit  extravasations,  emphysema,  etc.  between  their  layers.] 

It  is  important  to  know  the  position  nf  the  lineje  transversaj,  or  tendinous  intersec- 
tions across  tlic  rectus  abdominis.  There  are  rarely  any  below  the  umbilicus,  and  gen- 
erally tliree  above  it.  The  first  is  about  the  level  of  the  umbilicus.  The  second  is 
about  four  inches  higher;  that  is,  about  the  level  of  the  lowest  part  of  the  tenth  rib. 
These  are  the  prinoipal  lines,  and  they  divide  the  upper  part  of  each  rectus  into  two 
nearly  f|uadrilateral  portions,  an  upper  and  a  lower;  of  these,  those  on  the  right  side  are 
a  trifle  larger  than  on  the  left.  Wu  see  these  muscular  squares  pretty  plainly  in  some 
athletic  subjects.  Much  mnre  frer^nently  we  see  them,  too  much  exaggerated,  on  canvas 
and  in  marble.  Artitit^s  are  apt  to  exaggerate  them  and  make  the  front  of  the  belly  too 
much  like  a  chess-board.  It  is  lucky  for  them  that  all  the  world  does  not  sec  with  ana- 
tomical eyes. 

A  familiarity  with  the  shape  and  position  of  these  divisions  of  the  rectus  is  of  import- 
ance, lest  wf  should,  in  ignorance,  make  a  mistake  in  our  diagnosis.  A  spasmodic  con- 
traction of  one  of  these  divisions,  particularly  th«  upper,  »r  a  collection  of  matter  within 
its  sheath,  has  been  fro<|uently  mistaken  for  deep-seated  abdominal  disease. 

In  the  erect  position  the  anterior  superior  spines  of  the  ilia  are  a  little  below  the  level 
of  the  promontory  of  the  sacrum.  The  bifurcation  of  the  aorta  is  on  about  the  level  of 
the  highest  part  of  the  crest  of  the  ilium. 

62.  Umbilicus. — The  umbilicus  is  not  midway  between  the  ensiform  cartilage  and 
the  puln.-^.  hut  rather  nearer  to  the  pubes.  In  all  cases  it  is  situated  alu^ve  the  centre  of 
a  man's  height.  It  is  a  vulgar  error  to  say  that  when  a  man  lies  with  legs  and  arms 
out.-^treti/hed  and  a  circle  Is  drawn  round  him,  the  umbilicus  lies  in  the  centre  of  it.  This 
central  point  is  in  most  persons  just  above  the  pubes. 

[From  the  vertex  to  the  umbilicus,  the  whole  height  being  taken  as  the  unit  of  meas- 
urement, is  .550  at  birth — !.  e,  the  mid-point  Is  above  the  navel.  At  two  years  it  is  at 
the  navel,  and  gradually  falls  as  the  legs  grow  longer,  until  at  thirty  the  miii-point  is 
just  below  the  pubes  in  men  (half  an  inch)  and  just  above  it  in  women.  Moreover, 
while  at  three  to  five  years  of  age  the  whole  height  is  equal  to  the  distance  between  the 
out.'^tretched  finger-tips,  before  that  age  it  is  somewbiit  greater,  and  in  adult  life  is  much 
less.] 

In  very  corpulent  persons  two  deep  transverse  furrows  run  across  the  abdomen.  One 
runs  acro.ss  the  navel  and  completely  conceals  it.  The  other  is  lower  down,  just  above 
the  fat  of  the  pubes.  In  tapping  the  bladder  above*  the  pubes  in  such  a  ca^e  the  trocar 
should  be  introduced  where  this  line  intersects  the  linea  alba. 

Although  the  position  of  the  umbilicus  varies  a  little  in  different  persons  as  the  abdo* 
men  is  unusually  protuberant  or  the  reverse,  still,  as  a  general  rule,  it  is  placed  about 
the  level  of  the  body  of  the  third  lumbar  vertebra.  Now,  since  the  aorta  divides  a  little 
b(d(>w  the  middle  of  the  fourth  lumbar,  it  follows  that  the  best  place  to  apply  pressure 
on  this  great  vessel  is  one  inch  Iwlow  the  umbilicus  and  slighlly  to  the  left  of  it  (tJ.'i). 
That  the  aorta  can,  under  favorable  circumstances,  be  compressed  under  chloroform  suffi- 
ciently to  cure  an  aneurism  below  it  is  proved  by  recorded  cases,  and  by  none  more  effect- 
ually than  by  a  case  related  in  the  second  volume  of  the  Reports  of  St,  Barfho/omeic^g 
Iloxpifal.  It  may  be  asked,  Why  not  apply  pressure  on  the  aorta  above  the  umbilicus? 
The  answer  is.  that  the  aorta  above  the  umbilicus  is  farther  from  the  surface,  and  is, 
moreover,  covered  by  important  structures  upon  which  pressure  would  be  dangerous. 
M 
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[The  umbilicus  is  a  point,  of  fusion  of  ull  the  ti.Hsucs  of  the  ftbHominal  wall. 
it  becomes  a  most  valuable  ^uitle  as  to  the  depth  of  our  position  when  cutting  tm 
the  nbdominal  wall   tn  attack   lumurs,  etc.  in  tliu  iLbdoiiiitml  cavity-      Attempt   to 
the  finger  under  the  umbilicus:   if  through  the  abdominal  wall  and    upon  the  tumo 
finr^cr  will  meet  with   no  ubstucle  other  than   adiiehions,  which  can    be  <Jestroj*ed ; 
the  contrary,  still   in   the   thickness  of  the   abdoiniiml  wall  (and   it   is   not  alwars  ei 
distinguish  this  in  any  other  way),  the  finger  will  be  absolutely  arrested  at  the 
no  force  will  carry  it  farther. 


I 


The  umbilicus  bein*:  the  reiuaina  of  an  opening  into  the  belly^  when   sti 
ascites,  as  the  fluid  can  insinuate 'it&elf  everywhere,  it  usually  bulges  out  coaaider 
but  in  tumor:^  this  cannot  be  the  case.  ^_ 

Again,  it  affords  pa.«±^uge  to  the  contents  of  the  belly  not  uncommunlj;,  a^H 
have  umbilical  herniae ;  and  sometimes  ovarian  fluids,  pus  in  peritonitis,  and^H 
escape  here. 

It  is  also  an  important  ]K>ir)t  for  muasurcments,  souietinies  used  in  fractures  and 
cations  of  the  hip  and  femur  and  in  fractures  of  tlie  anterior  superior  spines,  and  al 
in  measuring  the  size  of  tumors  from  it  to  the  ensiform,  the  pubcfi,  and  the 
spines. 

The  umbilicus  is  always  much  deeper  and  wider  in  women  than  in  men.] 

63.  Parts  behind  the  Lines  Alba. — I-ei  us  next  consider  what  viscera 
dialely  behind  the  linea  alba.  For  two  or  three  fingers*  breadth  bel()w  tlio  ensiforta 
tilage  there  is  the  left  lobe  of  the  liver,  which  here  crosses  the  middle  line.  Kelo^ 
edge  of  the  liver  comes  the  stomach,  mure  or  less  in  contact  with  the  linea  alba  acco> 
to  its  degree  of  distension.  In  extreme  distension  the  stomach  pushes  every  thing  o 
the  way.  and  occupies  all  the  room  between  the  liver  and  the  umbilicus.  When  e 
and  contracted  it  retreat.^  behind  the  liver  and  lies  flat  in  front  of  the  pancreas  i 
back  of  the  abdumen,  thus  giving  rise  to  the  hollow  termed  the  "  pit  of  the  stom 
But  a»  the  .stomach  distends  it  makes  a  considerable  fulness  where  there  was  a  pit. 
mitldlo  of  the  transverse  colon  lies  aV»ove  the  umbilicus,  occupying  space  (vertically 
or  three  inches)  according  to  its  distension.  Behind  and  below  the  umbilicus,  suppi 
the  bladder  contracted,  are  the  sni.til  intestines,  covered  by  the  great  omentum. 

(i4.  Peritoneum. — The  piritoneum  is  in  contact  with  the  linea  alba  all  the 
down  to  the  pubca  wlion  the  bladder  is  empty.  But  when  the  bladder  distends  it  t 
the  peritoneum  from  the  middle  line  above  the  pubes,  so  that  with  a  bladder  distc 
halfway  up  to  llie  unibilieiis  there  is  u  space  of  nearly  two  inches  above  the  sympi 
where  the  bitiddrr  may  be  l.-ipped  without  risk  of  injury  to  the  peritoneum.  Foi 
same  reason  we  have  space  sufheient  for  the  sucx'cssful  performance  of  the  bi^h  open 
for  stone.  This  fact  in  anatomy  mu.«t  have  been  well  understood  by  Jean  de  Dot 
smith  at  Amsterdam,  who  in  the  .Hcventeenth  century  cut  himself  in  the  linea  alba  a! 
the  pubes  and  lo»ik  out  of  his  bladder  a  stone  as  large  as  a  hen's  egg.  The  stone 
knife,  and  the  portniit  of  the  operator  may  be  seen  to  this  day  in  the  mu^^uiu  at  Ley 

C5,  Division  of  the  Aorta. — The  aorta  generally  divides  at  a  point  one  inch 
a  half  behiw  the  umbilicus.      A  more  reliable  guide  to  this  division  than  the  umbilici 
a  point  (a  very  little  to  the  lef*)  of  the  middle   line  about  the  level  of  the  highest 
of  the  crest  of  the  ilium.     A  line  drawn  with  a  slight   rurve  outward  from  this  poii 
the  groin,  where  the  pulsation  of  the  common  femoral  can  be  distinctly  felt  (rather  uc 
to  the  pubes  than  the  ilium),  gives  the  direetion  of  the  eommun   iliac  and  extei 
arterie-s.     About  the  first  two  inches  nf  this  line  belong  to  the  common  iliac,  thi 
dcr  to  the  external.     Slight  pressure  readily  detects  the  pulsation  of  the  exi 
above  Poupart's  ligament. 

As  a  rule,  the  length  of  the  common  iliac  is  about  two  inchci,  but  it  sbonh 
remembered  there  are  frequent  deviations.  It  may  be  between  thrce-q»iarters  of  an 
and  three  inches  and  a  half  lotig.  These  varieties  may  arise  either  from  a  high  diri 
of  llie  aorta  or  a  low  divisi(tn  of  the  common  iliac,  or  both.  It  is  impossible  Ip  aj;cci 
during  life  what  is  its  length  in  a  given  instance,  for  there  is  no  necessary  rcU 
between  \Ka  length  and  the  height  of  the  stature.  It  is  often  short  in  tall  men,  and 
twrrm.  Anatomists  generally  describe  the  right  as  a  trifle  longer  than  the  Icfk,  bat  ( 
average  length  is  pretty  nearly  the  same.  ^_ 

66.  Mr.  Abernethy,  who  in  (he  year  1706  first  put  a  ligature  round  the  ezt«>r^H 
made  his  incision  in  the  line  of  the  artery.  But  the  easiest  and  safest  wav  to  r^9l 
ves.<«el  is  by  an  incisinn  (recommended  in  the  first  inat.Tuce  by  Sir  Astley  Cooper,  and 
generally  adopted)  beginning  just  on  the  inner  side  of  the  arteryja  little  above 
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Kc;anieDt,  and  continued  upward  and  outward  a  little  beyond  the  spine  of  tbe  ilium. 
The  fiame  incision   extended  further  in   the  same  direction  would   reach  the  conioion 

iliac. 

tJ7.  Bony  Prominences. — The  anterior  superior  spine  of  the  ilium,  the  spine  of 
the  pubes,  and  the  line  of  Puupart's  lij;;ament  are  landmarks  wilh  which  every  Burgeon 
should  be  thoroughly   familiar. 

68.  Spine  of  the  Ilium. — The  spine  of  the  ilium  is  the  spot  from  which  we  meas- 
ure the  lent^th  uf  the  lower  extremity.  It  i.s  a  viitiiabiti  landmark  in  determining  the 
nature  of  injuries  to  the  pelvis  and  the  hip.  The  thumb  easily  feels  the  spine,  even  in 
fat  per.'^onii.  Its  position  with  rejrard  to  the  trochanter  major  should  be  carefully  exam- 
ined. The  best  way  to  do  this  is  to  place  the  thumbs  firmly  on  the  opposite  spines  and 
to  grasp  the  trochanters  wilh  the  lingers.  Any  abnormal  position  on  one  side  is  thus 
easily   asccrt-aincd   with   the  sound   iiidc  as  a  ^idc. 

[In  all  sueh  measurements  it  is  of  the  utmost  importance  that  a  line  joining  the  two 
spines  shinilJ  be  at  ri^ht  angles  to  the  axis  of  tbe  body,  or  the  nieiisurenienta  cannot 
fail  to  he  inaccurate.  The  si>inea  also  are  so  open  to  error  a.s  points  of  measurement  (for 
we  scarcely  ever  can  get  precisely  corresponding  points  on  the  two  sides)  that  I  have 
long  since  adopted  the  followinj^  method  :  8ee  that  the  body  is  straiLrht  and  the  pelvis 
(i.  e.  the  lino  between  the  two  spines)  at  right  angles  to  it.  Let  an  assistant  hold  the 
head  immovably  in  tbe  middle  line.  J^et  the  jnttient  seize  the  tape-line  with  his  teeth. 
Measure  one  side,  say  to  the  inner  nmlleolua.  Then  measure  the  other  side — never  by 
keeping  the  measure  of  the  first  side  and  simply  passing  across  to  the  other  leg,  but  by 
an  independent  meaanrement.  The  last  precaution  elinunatcs  our  preconceptions.  The 
chief  source  of  error  here — which  exists  in  all  methods  of  measurement — is  the  position 
of  the  pelvis.  The  advantage  is  in  one  and  the  same  :4tarcing-point,  and  that  in  the 
median  line. 

It  must  not  be  forgotten,  however,  that  there  is  not  infrequently  a  normal  difference 
in  the  length  of  the  two  logs.] 

tiU.  Spine  of  the  Pubes. — The  spine  of  tbe  pubes  i«  the  best  guide  to  the  external 
abdominal  ring,  which  cannot  easily  be  felt  by  placing  the  finger  directly  over  it.  since  it 
is  generally  covered  by  fat.  To  feel  it  distinctly  we  should  push  up  the  skin  of  the 
scrotum  and  get  beneath  the  subcutaneous  fat.  If  there  be  any  difficulty  in  finding  it, 
abduct  the  thigh,  and  the  tense  tendon  of  the  adducinr  longus  will  lead  up  to  it. 

Tbe  position  of  the  spine  of  the  pubes  is  appealed  to  as  a  means  of  diagnosis  in  doubt 
between  inguinal  and  feHi<»riil  hernia.  Tbe  spine  lies  on  the  outer  side  of  the  neck  of  an 
inguinal  hernia,  on  the  inner  side  of  the  neck  of  a  femoral, 

Tbe  spine  of  the  pubes  is  nearly  on  the  same  horizontal  line  as  the  upper  part  of  the 
trochanter  major.  In  this  line  about  one  full  inch  external  to  the  spine  is  the  femoral 
ring.     Here  is  the  seat  of  stricture  in  a  femoral  hernia. 

70.  Poupart's  Ligrament,  or  Crural  Aroh. — The  line  of  Poupart's  ligament 
(crural  arch)  is  in  most  persons  indicated  by  a  slight  crescent-like  furrow  along  the  skin. 
It  corresponds  with  a  line  drawn,  not  straight,  hut  with  a  gentle  curve  downward,  from 
the  spine  of  the  ilium  to  the  spine  of  the  pubes.  With  the  help  of  the  preceding  land- 
marks it  i«t  easy  to  find  the  exact  position  of  the  external  and  internal  abdominal  rings 
and   the  direction  of  the  inguinal  canal. 

[In  hernia  it  is  always  treacherous  to  trust  the  eye.  We  must  define  exactly  the  iliac 
and  pubic  spines  by  the  fingers,  and  draw  the  line  of  Poupart's  ligament  between  them 
by  an  aniline  pencil.  It  lies  at  the  uppermost  border  of  the  ''groin,"  or  groove  between 
the  abdomen  and  the  thigh  ;  and  unless  we  so  define  its  two  ends  we  are  very  apt  to  get 
it,  and  especially  the  inner  and  most  important  end,  too  low,  and  so  mistake  the  variety 
of  hernia  we  have  to  deal  with. 

Moreover,  an  examination  of  the  external  abdominal  ring  will  disclose  its  condition 
and  show  whether  tbe  hernia  is  or  is  not  inguinal.  Unfortunately,  in  women,  in  whom 
femoral  hernia  is  most  frequent,  this  examination  is  least  satisfactory.  The  exact  location 
of  the  line  of  Poupart's  ligament  is.  therefore,  in  wotnen  doubly  important.] 

71.  Abdominal  BingB. — The  external  ab<lnminal  ring  is  situated  imn»ediatcly  above 
the  spine  of  the  pubes.  It  is  an  oval  opening  with  the  long  axis  directed  obliquely  down- 
ward and  inward.  Though  its  size  varies  a  little  in  different  persons,  yet  as  a  rule  it  will 
admit  the  end  of  the  little  finger,  so  that  we  can  tell  by  examination  whether  it  be  free 
or  otherwise.  To  ascertain  this,  the  best  way  is  to  push  up  the  thin  fkin  of  the  scrotum 
before  the  finger;  then,  by  tracking  the  spermatic  cord,  the  finger  readily  glides  over  the 
crest  uf  the  pubes  and  feels  the  sharp  margins  of  the  ring. 
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The  position  of  the  internal  rinjr  is  about  midway  between  the  spine  of  the  iJli 

the  syniphvriiis  of  tlic  pubeis,  iiiid  about  two-thirds  of  an  inch  above  Poupart's  liga 
7*^.  Inguinal  Canal. — The  position  of  the  externa)  and  internal  abiioiuinn 
being  ascertained,  it  is  pluin  that  the  dirt'Otion  (tf  the  inEruinnl  ennsil  must  be  ob 
downward  and  inward,  and  that  its  lenpth  in  a  well-fonned  adult  male  i»  from 
half  (0  two  inches,  according  a.s  we  itieludu  the  openings  or  not.  In  very  youi 
the  canal  is  nmrh  shorter  and  less  t>bli«|ue,  the  inner  ring  being  behind  the  out 
the  growth  of  tlie  jielvis  in  its  transverse  direction  the  anterior  spines  of  the  ilift 
further  apart,  and  tbu.s  draw  the  internal  ring  more  and  more  away  from  {i 
outer  side  of)  the  external. 

73.  Spermatic  Cord.— The  sperniatie  cord  can  be  felt  as  it  ctncrp^^s  tbi 
extcrnnl  ring,  and  its  courne  can   be  trucked  into  the  jrcrotnuj.     The  ras  dofcrens 
distinctly  felt  at  the  back  of  the  cord  and  separulod  li'mi  its  other  cuiupdnctit  pan 

74.  Epigastric  Artery. — The  direction  of  (he  deep  epigastric  arterv  corw 
with  a  line  drawn  from  the  inner  border  of  the  internal  ring  up  the  middle  i»f  the 
niiiM.'le  toward  the  chest.  [It  lies  to  the  inside  of  oblique,  and  to  the  out^^ide  of 
inguinal   hernia.] 

In  thin  persons  the  absorbent  glandn  which  lie  along  Poupart*8  ligament  caa 
tinetly  felt.  They  arc  u.^ually  oval,  with  their  long  axes  parallel  to  the  H| 
ligament.     [See  §  97.}  ^H 

75.  Abdominal  ViBcera. — Now  let  us  see  how  far  we  can  make  ont  ezterni 
position  and  size  of  the  abdominal  visceru.  ^_ 

To  make  this  examination  with  anything  like  f<ucces8  it  ik  desirable  to-^f 
abdominal  mnsole.'i.  The  man  .should  be  on  his  back,  the  head,  shoulders,  anP 
being  well  raised,  to  relax  the  Recti  muscles,  and  the  thighs  bent  on  the  ahdoi 
relax  the  several  fascia;  attached  to  the  crural  nrch.  To  induce  complete  rell 
where  a  very  careful  examination  is  desired  [ether  or]  chloroform   should   be  i 

In  manipulaliuiT  the  abitniiien  we  should  not  use  the  tips  of  the  titipers.  This 
to  excite  the  contraction  of  the  inusclcH.  The  flat  hand  should  he  gently  preUM 
it,  and   with   an   undnfnting  movonieut.  MM 

7(1.  It  is  well  to  bear  in  mind  that  the  central  tendon  of  the  Diaphragm  is^| 
level  of  the  lower  end  of  the  sternum  at  its  junction  with  the  seventh  costal  cmr 
that  the  right  half  nf  the  Diaphragm  rises  to  about  the  level  of  the  fifth  ril 
about  an  inch  below  the  nipple;  that  the  \eXi  half  does  not  rise  quite  so  big] 
quil  breathing  the  Diaphragm  descends  about  half  an  inch. 

The  position  of  the  abdimiinal  viscera  varies,  to  a  certain  extent,  in  djffei 
In  some  of  them,  especially  the  stomach,  their  position  varies  in   the  &amu 
different  times. 

Let  us  take  first  the  largest  of  the  aMominal  viscera — the  liver. 

77.  Liver. — The  liver  lies  under  the  right  hypocliondrium,  and  passes  son 
middle  line  over  the  stomach  into  the  left  hypochondrium,  generally  speakioe  as 
the  left  mammary  line.  The  extent  to  which  it  can  be  felt  btdow  the  cdjres  of  ll 
depends  upon  wlielher  it  is  enlarged  or  not,  as  well  as  upim  its  texture,  and  alM 
the  amount  of  flatus  in  the  stomach  and  intestines.  As  a  rule,  in  health  ita  low( 
border  projects  about  half  an  inch  below  the  costal  cartihiges,  and  can  be  feh  iDor 
and  down  with  the  action  of  the  Diaphragm,  but  it  requires  an  educated  hand  Uh>| 
an  uneducated  hand  would  miss  it  altogether.  That  part  of  it,  howevtT,  wh»^H 
the  middle  line  below  the  ensifurm  cartilage  is  much  more  accessible  lo  the  feJH 
lies  immediately  behind  the  linea  alba  and  in  front  of  the  stmnaeh,  nearly  hnlfirai 
to  the  umbilicus.  Here,  therefore,  is  the  best  place  to  feel  whether  the  livor  " 
or  pushed  down  lower  than  it  ought  tfl  he.  If  it  be  much  enlar|;ed  and 
even   the  most   untutnrt'd   hand  could  detect  its  edge. 

Even  if  the  edge  of  the  liver  be  felt  very  much  lower  than  it*  norma]  below  tfc 
it  does  not  necessarily  follow  that  the  liver  i.s  enlarged,  since  it  may  he  pressed  Ak 
other  cau.ses — for  instance,  the  habit  of  wearing  tight  stays. 

To  what  height  does  the  liver  ascend?  This  can  only  he  Dsccrtained  by  mrrf 
cussion  of  the  chest-wall.  The  highest  part  of  its  convexity  on  the  ripht  side  ia 
one  inch  below  the  nipple, or  nearly  on  a  level  with  the  external  and  infcrinr  anel^ 
peetonilis  major.  Posteriorly,  the  liver  comes  to  the  suHace  below  the  bft^e  of  ||m 
lung,  above  the  level  of  the  tenth  dorsal  spine. 

Roughly  speaking,  the  upper  border  of  the  liver  corresponds  with   the  h 
tendinous  centre  of  the  Diaphragm  ;  that  is,  the  level  of  the  lower  end  of  th^ 
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Thus,  a  needle  thrust  into  the  right  side,  between  the  pixth  und  seyenth  ribs,  would 
traverse  the  lung  and  then  go  through  the  Diaphragm  into  the  liver. 

78.  Oall-bladder. — The  gnU-bludder,  or  rather  the  fundus  of  it,  is  situated  just 
below  the  edgu  of  the  liver,  about  the  ninth  costal  eartila^e,  outaide  the  edge  of  the 
right   Rectus  innscle,  but  [nnless  distended]  cannot  be  folt. 

7*J.  Stomach. — The  stomach  varies  in  sue  more  than  any  [other]  organ  in  the  body. 
When  empty  iind  contraeted  (1)8)  it  lies  at  the  back  of  the  aboom^n,  overlapped  by  the 
left  Inbe  nf  the  liver,  and  in  front  of  the  pancreas.  When  very  full,  it  turns  on  its  axis 
and  -swells  up  toward  the  front,  coming  ch)ae  behind  the  wall  of  the  abdomen,  occupying 
most  of  tlie  left  hypochondriuni  and  epigastrium,  displiicittg  the  other  contiguous  organs, 
puj*hing  in  every  direction,  and  often  interfering  with  the  action  of  the  heart  and  left 
lung.  Hctiee  the  palpitation  und  dititressing  heart  symptoms  in  indigestion  and  flatu- 
Icnct*. 

The  cardiac  orifice  of  the  stomach  lies  to  the  lef^  of  the  middle  1106,  jast  below  the 
level  of  the  junction  of  the  seventh  costal  cartilage  with  the  sternum. 

80.  Pylorus. — The  pylorus  lies  under  the  liver,  on  the  right  side,  near  the  end  of 
the  cartilage  of  the  eighth  rib,  but  it  cannot  be  felt,  unless  occasionally  when  enlarged 
and  hardened  by  disease. 

81.  Spleen. — The  spleen,  if  it  be  healthy,  cannot  be  felt,  so  completely  is  it  shel- 
tered by  the  ribs.  It  lies  on  the  left  side,  connected  to  the  great  end  of  the  stomach, 
beneath  the  ninth,  tenth,  and  eleventh  ribs,  between  the  axillary  lines — lines  drawn  ver- 
tically dnwnsviird  from  the  anterior  and  posterior  margins  of  the  axilla.  Its  upper  edge 
is  on  a  level  with  the  spine  of  the  ninth  dorsal  vertebra,  its  lower  with  the  spine  of  the 
eleventh. 

Its  position  and  size,  therefore,  in  health  can  only  be  ascertained,  and  not  very  accu- 
rati'ly.  by  the  extent  of  dulness  on  percussion.  The  greatest  amount  of  dulness  would 
be  over  the  tenth  and  eleventh  ribs;  uhovc  this  the  thin  edge  of  the  lung  would  inter- 
vene between  the  .spleen  and  the  abdominal  wall.  If,  therefore,  the  spleen  can  be  dis- 
tinctly felt  bel(»w  the  ribs,  it  must  be  enlarged.  In  proportion  to  its  enlargement,  so  can 
its  lower  rounded  border  be  detected  below  the  tenth  and  eleventh  ribs,  especially  when 
forced  downward  by  a  deep  inspiration.' 

82.  Pancreas. — The  pancreas  lies  transversely  behind  the  stomaeh,  and  crosses  the 
aorta  and  the  spine  about  the  junction  of  the  first  and  second  lumbar  vertebne.  The 
proper  place  to  feel  for  it.  therefore,  would  be  in  the  linea  alba,  about  two  or  three  inches 
above  the  umbilicus.  Is  it  perceptible  to  the  touch?  Only  under  very  deep  pressure 
and  very  favorable  eircuinsLances,  such  as  an  emaciated  and  empty  abdomen.  It  ia 
worth  remembering  that  it  may  be  felt  under  such  conditions.  The  pancreas  of  normal 
size,  in  thin  persons,  has  been  mistaken  for  disease— disease  of  the  transverse  arch  of 
the  colon  or  aneurism  of  the  abdominal  aorta. 

ftH.  Kidney. — The  kidney  lies  at  the  back  of  the  abdomen,  on  the  Quadratus  lura- 
boruui  and  Psoas  muscles,  opposite  the  two  lower  dorsal  and  two  upper  lumbar  spines. 
The  right,  owing  to  the  size  of  the  liver,  is  a  trifle — .say,  three-quarters  of  an  inch — 
lower  than  the  left.  The  pelvis  of  the  kidney  is  on  about  the  level  of  the  spine  of  the 
lir.st  lumbar  vertebrae:  the  upper  border  is  on  about  the  level  of  the  space  between  the 
eleventh  and  twelfth  dorsal  spines;  the  lower  border  conies  as  low  as  the  third  lumbar 
spine.  During  a  deep  inspiration  both  kidneys  are  depressed  by  the  Diaphragm  nearly 
half  an  inch. 

Can  we  feel  the  normal  kidney?  Tlie  only  place  where  it  is  accessible  to  pressure  is 
just  below  the  last  rib,  on  the  outer  cdgo  of  the  Krcctor  spinie.  I  say  acccs-sible  to 
pressure,  for  I  have  never  succeeded  in  satisfying  myself  that  I  have  distinctly  felt  its 
rounded  lower  border  in  the  living  subjet-t,  nor  even  in  the  dead,  with  the  advantage  of 
flaccid  abdominal  walls  and  the  opportunity  of  inaking  hard  pressure  with  both  hands 
pKiced  simultaneously,  one  in  front  of  the  abdomen,  the  other  on  the  back.  For  these 
reasons^  although  we  can  easily  ascertain  its  degree  of  tenderness,  we  cannot  actually 
feel  it   unless  it  he  considerably  enlarged. 

We  must  be  on  our  guartl  not  to  mistake  for  the  kidney  an  enlarged  liver  or  hpleen 
or  an  nceunmlation  of  feces  in  the  lumbar  part  of  the  colon.  [As  Sir  William  .lenner 
has  piiinted  out.  the  anterior  border  of  the  spleen  is  sharp  and  may  be  notched,  in  both 
of  which  respects  it  differs  from  the  kidney,  even  when  enlarged.] 

84.  Lar^e  Intestine. — Let  us  now  trace  the  large  intestine  and  see  where  it  is 

'  See  fome  gfxid  nlncrvationa  on  the  position  of  the  enlarged  spleen,  by  Sir  W.  Jenner,  Brit.  Med, 
Joum.,  Jan.  16,  1869. 
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Accessible  to  presBnro.     The  cffionm  nr  caput  coU  and  the  ilJo-en?cal  valve  lie 
iliiic  fossa  [or  more  iVequently  in  the  upper  pelvic,  much  nearer  the  middle  line 
orally  supposed*].     The  ascending  eolon  runs  up  the  right  lumbar  re^Mou  over  1 
kidiie)'.     [Kor  its  line,  see  §  51.1    The  transverse  colon  crrjsfies  the  ahdnmen  two 
inches  above  the  umbilicus.     The  descending  colon  lieH  in  the  left  lumbar 
of  ibc  left  kidney.     The  ^i^moid  flexure  occupies  the  left  iliac  fossa. 

Throughout  this  tortuoup  course,  except  at  the  hepatic  and  splenic  flex 
is  accessible  to  prusKure,  and  we  could,  under  favorable  circumstance?,  detect  1 
feces  in  it.  In  a  case  which  occurred  in  St.  BartholomcwV  Hospital  u  collertioo 
in  the  transverse  eolon  formed  a  distinct  tumor  in  the  alMinujcn.  All  the  r 
yielded  to  large  and  repeated  injections  of  olive  oil.  In  another  case  au  nccu 
of  fecul  matter  in  the  sigmoid  6cxure  during  life  was  mistaken  for  a  malignant  i 

Wo.  Colotomy. — The  operation   of  opening  the  eolon  (eolotomy)   may   be 
the  right   or   left   loin  below  the  kidney,  in    that   part  of  the   colon    not 
peritoneum. 

The  huidmarks  of  the  operation  are:  (1)  the  last  rib,  of  which  feel  the 
(2')  tlie  crest  of  the  ilium ;  (3)  the  outLT  border  of  the  Erector  spi^a^. 
should  be  about  three  inches  lung,  midway  between  the  rib  and  the  ilium 
begin  at  the  outer  Iwrder  of  the  Erector  spina?,  and  should  slope  dftwnward  and 
in  the  direction  of  the  rib.  The  edge  of  the  Quadr&tus  lumhorum,  which  is  i} 
to  the  colon,  is  about  one  inch  external  to  the  edge  of  the  Erector  Fpinre.  or  I 
inches  from  the  lumbar  spines.  The  line  of  the  gut  is  vertical,  and  runs  for  a  ^ 
inches  between  the  lower  border  of  the  kidney  and  the  iliac  crest  on  the  left  si4c 
less  on  the  right.  ^m 

Small  Intestines. — All  the  room  below  the  umbilicus  is  occupied  ojU 
intestines.     The  coils  of  the  jejunum  lie  nearer  to  the  umbilicus  (one  rcSw 
great   fatality   of   umbilical   hernimV     Those   of   the   ilium  are   lower   down. 
patches  of  Peyer  involved  in   typhoid  fever  lie  chiefly  near  the  lower  end  of  tl 
which  terminates  at  tbc  ilio-ca^cal  valve,  rhis  will  account  for  the  tendcrTiess  foni 

It  must  be  remembered  that  in  ascites,  while  the  fluid  will  gravitate  to  th 
point  in  llic  abdoiyiiial  cavity,  the  intestines,  being  filled  with  air  and  tethcrei 
spitic  by  the  mesentery,  will  float  on  top.  Hence  the  value  of  *' postural  diagt 
t*.  f,  percussion  in  different  postures,  un  the  right  side,  the  left  side,  the  back, 
solid  or  encysted  tumor  this  cannot  hold  good.] 

On  the  right  side,  a  little  below  the  ninth  rib,  the  colon  lie?  close  to  the 
and  is,  after  death,  sometimes  tinged  with  bile.     Posteriorly,  this  part  of  the  co 
contact  with  the  kidney  and  duoilennm.  ^i 

Si).  Bladder. — When  the  bladder  distends  it  gradually  rises  oat  of  th^^f 
the  abdomen,  pushes  the  small  intestines  out  of  the  way  [lifts  the  peritoneum 
its  anterior  wall],  and  forms  a  swelling  above  the  pubes.  reaching  in  some  in>t. 
to  the  navel.  The  outline  of  this  swelling  is  perceptible  to  the  hand  as  well  a 
cussion.  More  than  this,  fluctuation  can  be  felt  through  the  distended  bladdei 
ping  on  it  in  front  with  the  fingers  of  one  hand,  while  the  forefinger  of 
up  the  reotura  feels  the  bottom  of  the  trigone. 
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THE   PERINEUM. 

Tlie  body  is  supposed  to  be  placed  in  the  usual  position  for  Hthotoniy. 

87.  Bony  Framework. — We  can  readily  feel  the  osseous  and  ligamei 
aries  of  the  perineum — namely,  the  rami  of  the  pubes  and  tschia,  the  tubero:*iti^ 
ischia,  the  great  sacro-ischiatic  ligaments,  and  the  npcx  of  the  coccyx.  This  tn 
forms  a  lozenge-shaped  space.  If  we  draw  an  imaginary  line  across  it  from  tbc 
one  tuber  ischii  to  the  other,  we  divide  this  space  into  an  anterior  and  a  poster 
The  anterior  is  nearly  ry|nihitcral.  and  in  a  well-formed  pelvis  its  sides  are 
three  and  a  half  inche?  long.  It  is  called  the  urethral  triangle.  The  p<Wftei 
ing  the  greater  part  of  the  anus  and  the  ischio-rcctal  fossa  on  each  side, 
anal  triangle. 

88.  Bapb^. — A  slight  central  ridge  of  skin,  called  the  *'  raph^."  runs  fr 
up  the  perineum,  scrotum,  and  pcnts.     This  rajih^.  or  middle  line  of  the  pi 

*  See  Mr.  Treves's  valuable  monograpli  on  The  Anatomy  of  the  Intestinai  Oinai  aiut 
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"line  of  safety'*  in  making  tncisionH  to  let  out  matter  or  effused  urine  or  to  divide  a 
Btricture. 

81).  Central  Point  of  the  Perineum. — It  i»  very  important  to  know  that  a  point 
of  the  raphe  about  midway  between  the  scrotum  fwhere  it  joins  the  perineum)  and  the 
centre  of  the  anus  corresponds  with  the  so-calltd  "  central  Wndon,"  wlicre  tlio  perineal 
muscles  meet.  The  bulb  of  the  urethra  lio8  above  this  point,  and  never,  at  any  ajre. 
comos  Inwer  down.  The  artery  of  the  bulb,  too,  never  runs  below  this  level.  Tlierefore 
the  irun^inn  in  lithotomy  should  never  commence  above  it.  A  knife  introduced  at  this 
pnint  and  pushed  backward  with  a  very  slight  inclination  upward  would  enter  the  mom- 
branous  piirt  of  the  urethra  just  in  front  of  the  prostate  glund  ;  pushed  still  farther,  it 
would  enter  the  neck  of  the  bladder.  Tliiei  point,  then,  is  a  very  good  landmark  U)  tbe 
urethra  in  lithotomy,  or,  indeed,  in  any  operations  on  the  perineum. 

The  incision  in  the  lateral  operation  of  lithotomy,  bejrinninp  below  the  point  indi- 
catod,  should  be  carried  downward  and  outward  beiwecn  the  anus  and  the  tuberosity  of 
the  ischium,  a  little  nearer  to  the  tuberosity  than  the  anus  [because  the  rectum  is  wider 
than  the  anus].  The  lower  end  of  the  incision  should  reach  a  point  just  below  the  [level 
of  tilt.-]  anus. 

90.  Triangrtilar  Ligament. — In  a  thin  perineum  wo  can  feel  the  lower  liordcr  of 
the  doep  perineal  fasoia,  or  the  ao-callcd  '*  trianpular  ligament,"  of  ihe  urethra.  The 
urethra  passes  through  it  about  one  inch  below  the  lower  part  of  the  symphysis  pubia 
and  about  threeMguurters  of  an  inch  higher  than  the  central  tendon  uf  the  perineum.  It 
is  important  to  bear  in  mind  these  landmarks  in  introducing  a  catheter.  If  the  catheter 
be  depressed  too  soon,  its  passage  will  be  resisted  by  the  triangular  ligament ;  if  too  late, 
it  will  h*'  likely  to  make  a  false  pa.ssage  by  running  through  the  bulb. 

!)1.  Anus. — One  of  the  most  important  landmarks  which  guide  a  surgeon  in  his 
operation  about  the  anus  is  a  white  line^  at  the  junction  of  the  skin  and  mucous  mum- 
branp  It  is  ea.sily  recognized  and  is  of  especial  interest,  because  it  marks  with  great 
prccistun  (he  linear  interval  between  the  External  and  Internal  sphincter  muscles.  From 
thi^  line  the  Internal  sphincter  extends  upward,  beneath  the  mucous  membrane,  fur  about 
an  inch,  becnming  gradually  more  and  more  attenuated. 

The  wrinkled  appearance  of  the  anus  is  caused  by  the  contraction  of  the  External 
sphincter.  At  the  bottom  of  these  cutaneous  folds,  especially  toward  the  coccyx,  we 
look  for  "fissure  of  the  anus." 

92.  Landmarks  in  the  Rectum. — Many  valuable  landmarks  may  be  felt  by  intro- 
ducing the  finger  into  the  rectum,  with  a  catheter  at  the  same  time  in  the  urethra.  The 
princii^al  of  these  landmarks  are  the  following: 

(I,  The  finger  can  fee!  the  extent  and  powerful  grasp  of  the  Internal  sphincter  for 
about  one  inch  up  the  bowel   (91). 

b.  Urethra. — Through  the  front  wall  of  the  bowel  it  can  most  distinctly  feel  the 
track  of  the  membranous  part  of  the  urethra,  exactly  in  the  middle  line.  This  is  very 
important,  because  you  can  ascertain  with  precision  whether  the  catheter  has  deviated 
from  the  proper  track. 

c.  Prostate  Gland. — About  an  inch  and  a  half  or  two  inches  fn)m  the  anus  the  fin- 
ger comes  upon  the  prostate  gland.  The  gland  lies  in  close  contact  with  the  bowel,  and 
can  be  delected  by  its  .shape  and  hard  feel.  The  finger,  moved  from  side  to  side,  can 
examine  the  size  <iF  its  lateral  lobes,   their  consistence  and  sen.sibility. 

d.  The  finger,  introduced  still  farther,  can  reach  beyond  the  prostate  as  far  as  the  apex 
of  the  trigone  of  the  bladder.  More  than  this,  it  can  feel  the  antrle  between  the  ductus 
communes  ejaeulatorii,  which  forms  the  apex  of  the  trigone.  This  is  the  precise  spot 
where  the  di.stended  bladder  should  be  punctured  through  the  rectum.  The  more  dis- 
tended the  bladder,  the  easier  can  this  spot  be  felt.  Fluctuation  is  at  once  detected  by  a 
gentle  lap  on  the  bladder  above  the  pubes  (86).  The  trocar  must  be  thrust  in  the  direc- 
tion of  the  axis  of  the  dintended  bladder;  that  is,  roughly  speaking,  in  a  line  drawn  from 
the  anus  through  the  pelvis  to  the  umbilicuH. 

f.  The  fold  of  peritoneum  called  the  recto-vesical  pouch  is  about  four  inches  from 
the  anus,  therefore  it  is  not  within  reach  of  the  finger,  and  we  run  no  risk  of  wounding  it 
in  tapping  the  bladder  if  the  trocar  be  introduced  near  the  angle  of  the  trigone.  [J.  R. 
Roberts  has  measured  the  distance  of  the  recto-vosical  (or  recto-vaginal)  pounh  fr^m  the 
anus,  both  iu  sitn  and  after  removal  from  the  body.  The  distance  was  one  and  a  quarter 
to  two  inches  iif  ht!u,f\m\  from  three  and  a  half  to  four  and  a  *iuartor  inches  after  removal.] 
/.  The  fiii:;er  can  feel  one  of  the  ridges  or  folds  of  mucous  membrane  which  are  ssitu- 

»  Ledurea  on  IUs(  and  Pain,  by  John  Uiliou,  F.  R.  8,.  London,  1803,  p.  280. 
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ated  at  the  lower  part  of  the  rectum.  This  fold  projects  from  the  «ide,  and  sob 
from  the  upper  part  of  the  rueluui,  near  the  prostate,  When  thickened  or  ulceraC 
fold  occasions  g^eat  pain  in  defecation,  and  great  relief  is  afforded  by  it.s  division. 

ff.  LastlVt  the  finger  can  eiamine  the  condition  of  the  spaces  filled  with  fat  on 
aide  of  the  rccturu,  called  the  ischio-rectal  foHSae,  with  a  view  to  asceruin  the  exiatc 
doep-scflted  collections  of  matter  or  the  internal  cominnnicaiions  of  fistnlav 

[It  is  often  important  to  instruct  uiothfrs  and  iiuri*oi*  as  to  the  difference 
Direction  of  the  Anus  and  that  of  the  Rectum,  in  order  that  they  may  inl 
the  nozxle  of  an  enema  syringe  without  pain.  The  rectum,  after  following  the  ci 
the  sacrum  and  coccyx,  suddenly  hendt*  backward  and  lerniinutes  in  the  nnu9.  T 
of  the  anal  opening  is  in  tlic  direction  of  the  navel  for  about  an  inch,  and  when  ttie 
the  syringe-nuzxie,  or  other  inatruinent  has  been  introduced  thu^fur,  it  may  then  bi 
around  so  as  to  point  to  the  small  of  the  back  and  be  pushed  in  ns  far  rs  neecsear 

It  is  useful  to  remember  that  in  women  the  posterior  wall  of  the  vagina  can 
from  tlie  rectum,  and,  vicf  versdf  the  rectum  from  the  vagina,  and  so  be  carei 
ined  without  a  wpceulnm.] 

Introduction  of  Catheters. — In  the  introduction  of  catheters  the  follow] 
good  rules:  Keep  the  point  of  iho  instrument  well  applied  against  the  upper  sntl 
the  urethra ;  depress  the  handle  at  the  right  moment  (00)  ;  keep  the  umbilicus  in 
in  cases  of  difficulty  feel  the  urethra  through  the  rectum,  to  ascertain  whether  the 
ment  be  in  the  rif*ht  direction.  Attention  to  these  rules  diminishes  the  risk  of  mi 
faUe  passage,  an  injury  which  under  great  delicacy  in  manipulation  ough 
happen. 

Urethra  in  the  Child. — In  children  the  membranous  part  of  the  urethnT 
tively  speaking,  very  long,  owing  tii  the  suiallness  of  the  prottute.  It  is  kIim 
sharply  curved,  because  the  bladder  in  children  is  more  in  the  nbdtimen  than 
pelvis.  It  is.  moreover,  composed  of  thin  and  delicate  walls.  The  greatest  gent 
therefore,  should  be  used  in  pasning  a  catheter,  else  the  in.slrument  is  likelj'  t 
through  thu  coats  and  make  a  false  passage.  Hence  the  advantage  of  beine  i 
ascertain  ibrouL^h  the  rectum  whether  the  int<trument  bu  in  the  right  traok  and  I 
freely  in  the  bladder,  which  can  also  be  easily  felt  in  children. 
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THE  THIGH. 

93.  Poupart'B  Ligament,  or  Crural  Arch. — Mark  the  anterior  supei 
the  ilium,  the  spine  of  the  pubes,  and  define  the  line  of  Poupart's  ligament,  whieb  # 
between  tliem.  This  line  is  one  of  our  guides  in  the  diagnosis  of  inguinal  and  femoE 
niaJ.  If  the  bulk  of  the  tumor  be  above  the  line,  the  hernia  is  f>rohab]Y  inguinal ;  if 
it,  femoral.  The  line  io  not  a  straight  one  drawn  from  the  spine  of  the  ilium  to  ih« 
of  the  pubes,  but  sliglitly  curved,  with  the  convexity  downward,  owing  in  its  cloi 
nection  with  the  fascia  lata  of  the  thigh.  In  many  persons  it  can  be  distiuctb 
nearly  all  its  precise  course  is  indicated  by  a  slight  furrow  in  the  skin. 

For  the  points  about  the  spine  of  the  pubes  refer  to  paragraph  <i9. 

1*4.  Furro"w  at  the  Bend  of  the  Thigh. — When  the  thigh  is  even  slij 
there  appears  a  second  furrow  in  the  skin  below  that  at  the  erural  arch, 
furrow  begins  at  the  angle  between  the  scrotum  and  the  thigh,  pastes  outward, 
gradually  lost  between  the  lop  of  the  trochanter  and  the  anterior  superior  npine 
ilium.  It  runs  right  across  the  front  of  the  capsule  of  the  hip-joint.  For  this  rei 
is  a  valuable  landmark  in  amputation  at  the  hip-joint.  The  point  of  the  knife  Hhfi 
introduced  externally  where  thu  furmw  begins,  should  run  precisely  along  the  line 
and  come  out  where  it  ends,  bo  that  the  capsule  of  the  joint  may  be  opened  with  tl 
thrust.  In  suspected  disttase  of  the  hip,  pressure  made  in  thi«  line,  just  below  th« 
of  the  ilium,  will  tell  us  if  the  joint  be  tender.  Effu.sion  into  the  joint  ublilera 
trace  of  the  furrow  and  makes  a  fulness  when  contrasted  with  the  opposite  ^-min. 

1.(5.  Saphenous  Opening. — In  most  persons  there  is  a  natural  depr- 
saphenous  opening  in   the  fascia   lata,  where  the  saphena  vein  joins  thtt  ,' 
position  of  this  opening  is  jnst  below  the  inner  ihird  of  Poiijiart's  lipnment  anl 
inch  and  a  half  external  to  the  spine  of  the  pubes.     This  is  the  place  wbcrt  tl 
of  u  femoral  hernia  first  appears  ;  therefore  it  ought  to  be  carefully  examined 
doubt. 

9G.  Femoral  Ring. — The  position  of  the  femoral  riug^  through  whioli  the 
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■fH^pea  from  the  abdomen,  is.  on  a  deeper  plnne,  nbout  half  an  inch  higher  than  the 
■ftj^lienoud  opening  und  iinracdiatc!y  undor   H(»upart's  lif^ament.      Art  the  plane  of  the 


^hich 
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nng  18  Terticai  in  the  supine  position  ot  tlie  body,  the  way  in  wtiicJi  we  snoum  try 
reduce  ft  femoral  hernia  i^  hy  presHure,  applied  tirst  in  a  downward  direction,  afterward 
in  an  upward.  The  intestine  protruded  has  to  pass  back,  under  a  sharp  edge  of  fascia — 
namely,  the  upper  horn  of  tlie  saphenous  opening  (known  as  Hey's  ligament)  [or  the  fal- 
ciform process].  At  the  aame  time  we  bend  the  thigh,  to  relax  the  fascia  as  much  as 
possible. 

A  good  way  to  find  the  seat  of  the  femoral  ring  with  precision  is  the  following:  Fee! 
for  the  pnlsation  of  the  femoral  artery  on  the  pubea  ;  allow  half  an  inch  (on  the  inner 
side)  for  ih«  femoral  vein  ;  then  comes  the  femoral  ring. 

In  performing  the  operation  for  the  relief  of  the  stricture  in  femoral  hernia  the  incis- 
ion through  the  skin  should  be  about  an  inch  and  a  half  external  to  the  spine  of  the 
puhes.     Its  direction  should  be  vertical  and  its  middle  should  be  just  over  the  femoral 

97.  Lymphatic  GMands  in  the  Groin. — The  cluster  of  inguinal  and  femoral  [i.e. 
saphenous]  lymphatic  glands  can  sometimes  be  felt  in  thin  persons.  The  inguinal  lie 
for  the  most  part  along  the  line  of  Poupart's  ligament:  they  receive  the  absorbents  from 
the  wall  of  the  abdomen,  the  urethra,  the  penia,  the  scrotum,  anus  [perineum,  and  glu- 
teal region].  The  femoral  [or  saphenous]  glands  lie  chiefly  over  the  saphenous  opening 
and  along  the  outer  side  of  the  saphena  vein :  they  receive  the  absorbents  of  the  lower 
extremity;  they  receive  some  also  from  the  scrotum,  of  which  we  have  practical  evi- 
dence in  cases  of  chimney-sweepers*  cancer.  [It  is  extremely  important  to  differentiate 
these  two  sets  of  glands — the  inguinal  and  the  snphenou.s — as  the  enlargement  of  one 
set  or  the  other  often  throws  great  light  on  the  seat  and  character  of  any  lesion  pro- 
ducing this  enlargement.] 

98.  Trochanter  Major. — The  trochanter  major  is  a  most  valuable  landmark,  to 
which  we  are  continually  appealing  in  injuries  and  diseases  of  the  lower  extremity. 
There  is  a  natural  depression  over  the  hip  (in  fat  persons)  [and  thin  too],  where  it  lies 
very  near  the  surface,  and  can  be  plainly  felt,  especially  when  the  thigh  is  rotated. 
Nothing  intervenes  between  the  bone  and  the  skin  except  the  strong  fascia  of  the  Gluteus 
maximus  and  the  great  bursa  underneath  it. 

The  t<»p  uf  the  trochanter  lies  pretty  nearly  on  a  level  with  the  spine  of  the  pubes,  and 
is  about  three-fourth.s  of  an  inch  lower  than  the  top  of  the  head  of  the  femur.  A  careful 
examination  of  the  bearing  of  the  great  trochanter  to  the  other  bony  prominences  of  the 
pelvis,  and  a  comparison  of  it^  relative  position  with  that  of  the  opposite  side,  are  the  Iwjst 
gui«if  s  in  the  diagno.sis  of  injuries  about  the  hip  and  the  position  of  the  head  of  the  femur. 

99.  Nelaton'a  Line. — *'  If  in  the  normal  state  you  examine  the  relations  of  the 
great  trochanter  to  the  other  bony  pn>miijenres  of  the  pelvis,  you  will  find  that  the  top 
of  the  trochanter  corresponds  to  a  line  drawn  from  the  anterior  superior  spine  of  the 
ilium  to  the  most  prominent  part  of  the  tuberosity  of  the  ischium.  This  line  also  runs 
through  the  centre  of  the  acetabulum.  The  extent  of  displacement  in  dislocation  or  frac- 
ture is  marked  by  the  projection  of  the  trochanter  behind  and  above  this  line.'*^ 

**  N^laton's  line,"  as  it  is  tenned,  theoretically  holds  good.  But  in  stout  persons  it  is 
not  always  ea.Hy  to  feel  these  bony  points  so  as  to  draw  the  line  with  precision.  A  sur- 
geon must,  aflcr  all,  in  many  c^ses  trust  to  measurement  by  his  eyes  and  his  flat  hands — 
his  best  guides.  Thus,  let  the  thumbs  be  placed  firmly  on  the  spines  of  the  ilia,  while 
the  fingers  grasp  the  trochanters  on  each  side.  Having  the  sound  side  nao  standard  of 
comparison,  the  hand  will  easily  detect  any  displacement  on  the  injured  side.  Hippoc- 
rates bid.s  us  compare  the  sound  parla  with  the  parts  affected  (in  fVactures)  and  observe 
the  inc(|ualities. 

The  top  of  the  great  trochanter  is  the  guide  in  an  operation  recently  introduced  by 
Mr.  Adams — namely,  the  "  subcutaneous  section  of  the  neck  of  the  femur."  "  The  punc- 
tiire  should  he  made  one  inch  above  and  nearly  one  inch  in  front  o{  the  top  of  the  tro- 
ohanter.  The  neck  of  the  bone  is  to  be  sawn  through  at  right  angles  to  its  axis,  the  saw 
working  parallel  to  Poupart's  ligament  and  about  one  inch  below  it."  [(.Tant's  operation 
is  a  similar  subcutaneous  section  of  the  shaft  of  the  femur  just  below  the  lesser  trochanter.] 

Spine  of  the  Ilium. — The  anterior  superior  spine  of  the  ilium  is  the  point  from 
which  we  measure  the  length  of  the  lower  limit.  [See  §  fiS.]  By  looking  at  the  spines 
of  opposite  .sides  we  can  detect  any  slant  in  the  pelvis.  [Their  position  should  be  care- 
fully marked  by  an  aniline  pencil.]    By  pressure  on  both  spines  simultaneously  [or^  better 

*  N^latOD,  Pathtfiogic  chirurgirtxlf,  I.  iv.  p.  441, 1848. 
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still,  by  p^raAping  this  portion  of  tho  ilium]  wc  examine  if  there  be  n  fmctnre  of  il 
or  disease  at  the  sacro-illac  joint. 

100.  *'  In  ruduc'iii^  a  diHlocatiun  of  the  hip  by  manipulation  it  is  importai 
mind  that  in  every  position  the  head  of  the  femur  faces  nearly  in  the  direction] 
aspect  of  its  internal  condyle."  ' 

101.  Compression  of  Femoral  Artery. — About  a  point  midway 
spine  of  the  ilium  and  the  symphysis  pubis  the  femoral  artery  ean  be  felt 
effectually  eonipresgud  against  the  pubes.  How  should  the  pressure  Ik;  applied  \ 
patient  lies  on  the  back  ?  In  aceordance  with  the  slope  of  the  l>one  ;  that  is,  wilt 
inclination  upward.  A  want  of  attention  to  this  point  is  the  reason  why  &g  % 
when  they  undertake  to  command  the  circulation  throu^rh  the  femoral  artery  in  i 
tation  or  to  cure  an  aneurism  by  digital  compression.  [I  tliink  the  chief  reason  4| 
in  attempting  compression  of  the  femoral  is  that  pressure  is  made  two  or  thr« 
below  Poupart's  liiramcnt,  inntead  of  inuiie/fi<itch/  bulnw  it.  In  the  former 
muscles  form  the  floor  against  which  it  is  ineffectually  compressed  ;  in  th< 
directly  on  the  edge  of  the  pelvis  or  the  head  of  the  femur] 

If  the  Italian  tournii|Uft  be  u.sed,  we  should  be  careful  to  adjust  the  countQI 
under  the  tuberosity  of  the  ischium.  If  digital  pressure  be  used,  it  is  easy  lo  c 
thu  femoral  by  slight  pressure  of  the  thumb,  provided  the  6ngers  have  a  firm  hoi 
great  trochuiitcr. 

10^.  Sartoriua. — The  8artoriu»  is  the  great  fleshy  landmark  of  the  thigl 
Biceps  is  of  the  amj  and  the  Sterno-cleido-mastoideua  of  the  neck.  Ita  direci 
borders  may  easily  be  traced  by  asking  the  patient  to  raise  his  leg,  a  ntovemci 
puts  the  muscle  in  action.  The  same  action  defines  the  boundaries  of  the 
Scarpa)  formed  by  Ponpart's  ligament,  the  Adductor  longus,  and  »Sartoriu8. 

Line  of  Femoral  Artery,— To  define  the  course  of  the  femoral  artery 
from  midwny  between  the  anterior  superior  spine  of  the  ilium  and  the  symphyaU 
the  (spur-like)  tubercle  for  the  Adductor  magnus  on  the  inner  side  of  the  ^H 
femoral  artery  lies  under  the  upper  two-thirds  of  this  line.  ^| 

Tho  Sartorius  begins  to  cross  the  artery,  as  a  rule,  from  three  to  four  inch* 
Poupart's  ligament.  The  point  at  which  the  profunda  artery  arises  is  about  unc  an 
or  two  inches  below  the  ligament.  Therefore  the  incision  for  tying  the  fei 
Scarpa's  triangle  should  commence  about  a  hand's  breadth  below  Poupart'a  1 
[unless  this  is  actually  mrnsvrfi/,  wo  are  very  apt  to  get  the  incision  loo  low 
and  be  continued  for  three  inches  in  the  line  of  the  artery. 

To  command  the  femora)  in  Scarpa's  triangle  the  pad  of  the  tourniquet  ■! 
placed  at  the  apex,  and  the  direction  of  the  pressure  should  be,  not  backward,! 
ward,  so  that  the  artery  may  be  compressed  against  the  femitr. 

In  the  middle  third  of  the  thigh  the  femoral  artery  lies  in  Hunter's  canal,  ot< 
by  the  Sartorius.  About  the  commencement  of  the  lower  third  the  artery  let 
canal  through  the  oviil  opening  in  the  Adductor  magnus,  and  under  the  name  of  | 
enters  the  popliteal  apace.  The  line  for  finding  the  artery  in  Hunter's  canal  h 
already  tr^iccd  ('102).  The  incision  to  reach  the  artery  in  this  part  of  its  o^M 
fall  in  with  the  outer  border  of  the  Sartorius.  1^1 

To  command  the  femoral  artery  in   Hunter's  canal  the  pressure  should  lie 
outwardly,  so  as  to  press  the  vessel  against  the  bone. 
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103.  Buttocka:  Bony  Landmarks. — The  bony  landmarks  of  the  buttofll 
can  be  distinctly  felt  are  :  1 ,  the  posterior  superior  spines  of  the  ilia  ;  2,  the  8pin< 
sacral  vertebrje ;  3,  the  two  tubercles  of  the  last  sacral  vert<;bra  ;  4,  the  apex  of 
cyx  in  tlie  deep  groove  leading  to  the  anus ;  5,  the  tuberosities  of  the  ischia  on  e 
of  the  anus. 

The  posterior  spines  of  the  ilia  are  about  the  level  of  the  second  sacral  s] 
respond  with  the  middle  of  the  sacro-iliac  symphysis  [and  are  marked  b 
dimple]. 

The  third  sacral  spine  marks  the  lowest  level  lo  which  the  membranes  nf 
the  cerebro-spinal  fluid  descend  in  the  .«pinal  canal. 

The  tuberosities  of  the  ischia.  in  the  erect  position,  nre  covered  by  the  G\ 

*  Bigelow,  Mtfhanimn  uj  Dist/jctUinn  an//  Frattnrc  of  the  Uipt  Philailolphia,  1869. 
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mus,  In  the  sitting  position  they  support  the  weight  of  the  body,  and  are  only  covered 
by  n  thit:k  pad  of  coarse  fat.  Between  thi:*  pad  and  the  bones  there  ia  a  bursa  which 
becomes  occasionally  enlarged  and  inflamed   in  coachmen. 

Tbe  prominence  of  the  nates  is  one  of  the  ohuractcristics  of  man  in  connection  with 
his  erect  attitude.  "  Les  feases  n'appartiennent  qu'i  I'egp^ce  humaine."  They  are  formed 
of  an  accumulation  of  fat  over  the  great  muKcle  of  the  buttock  (Gluteus  maximum}. 
From  their  appearance  we  may  gather  some  indication  of  the  state  of  the  constitution. 
They  arc  tirm  and  globose  in  the  vic^orous,  loose  and  flaccid  in  the  inflrm.  Wasting  and 
flattening  of  one.  compared  witli  the  other,  is  an  early  symptom  of  ditH^ase  in  the  hip. 

104.  Fold  of  the  Buttock. — The  deep  furrow,  termed  '*  the  fold  of  the  hutiock  " 
[or  j^luteo-femoral  crease],  which  separates  the  nates  from  the  back  of  the  ihitrh  cor- 
n^spunds  with  the  lower  border  of  the  (tKucu.s  maximus.  Its  altered  direction  in  di.sea.se 
of  the  hip  is  very  chameteristie.  This  is  the  best  place  to  feel  for  the  preat  itwhiatic 
nerve.  We  find  it  by  pressing  deeply  between  the  trochanter  and  the  tuber  ischii,  rather 
nearer  to  the  latter.  When  we  sit  upright  the  nerve  is  not  liable  to  pressure,  but  it 
becomes  nitmhed  when  we  sit  long  sideways. 

105.  Gluteal  Artery. — To  find  at  what  point  the  gluteal  artery  comes  out  of  the 
pelvis,  draw  a  Hue  from  the  posterior  superior  spine  of  the  ilium  to  the  top  of  the  trochanter 
major^  rotated  inward.  The  junction  of  the  inner  with  the  middle  third  of  this  line  lies 
over  the  artery  as  it  emerges  from  the  upper  border  of  the  great  ischiatic  not<*h. 

The  point  of  exit  of  the  ischiaiie  artery  from  the  pelvis  is  about  half  an  inch  lower 
than  that  of  the  gluteal. 

lOij.  Pudio  Artery. — The  pudic  artery  crosses  the  spine  of  tbe  ischium.  To  find 
it,  draw  a  line  from  iho  outer  side  of  the  tuber  ischii  tn  the  posterior  superior  spine  of 
the  ilium.  The  junction  of  the  lower  with  the  middte  third  gives  the  position  of  the 
artery.     The  ischiatic  artery  lies  close  to  it^  but  neiirer  the  middle  line. 

Looking  at  the  course  of  these  arterieSj  it  appears  that  when  we  sit  on  hard  seats  the 
pres.sure  is  sustained  by  the  bones;  when  we  recline  on  soft  seats  the  pressure  is  sus- 
tained more  by  the  soft  part.s  and  reaches  the  arteries;  hence  the  tendency  of  modern 
modes  of  reposing  to  drive  the  blood  into  the  interior  of  the  pelvis  and  favor  the  pro- 
duction of  piles  and  uterine  disorders.  A  celebrated  French  accoucheur  used  to  say  that 
the  fashion  of  high  waists,  tight  lacing,  and  easy-chairs  brought  him  many  thousands  & 
year. 
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107.  Bony  Pointe. — The  patelhi,  the  tuberosities  of  the  two  condyles,  the  tubercle 
of  the  tibia  f<)r  the  attachment  of  the  ligitmentum  patellm,  another  (the  lateral  j  tubercle 
on  the  outer  side  of  the  head  of  the  tibia,  and  the  bead  of  the  fibula  are  the  chief  bony 
landmarks  of  the  knee. 

Observe  that  the  head  of  the  fibula  lies  at  the  outer  and  hack  part  of  the  tibia,  and 
that  it  is  pretty  nearly  od  a  level  with  the  tubercle  fur  the  attachment  of  the  ligamentum 
patell.x. 

We  can  also  feel  tbe  adductor  tubercle  or  spur-like  projection  of  bone  above  the 
internal  condyle  which  gives  attachment  to  the  tendon  of  the  Adductor  raagnus.  This 
spur-like  projection  corresponds  with  the  level  of  the  epiphysis  of  the  lower  end  of  the 
femur,  and  also  with  the  level  of  tho  highest  part  of  the  trochlea  for  the  patella — facts 
worth  notice  in  performing  excision  of  the  knee.  [The  importance  of  preserving  intact 
this  inferior  epiphysial  cartilage  of  the  femur  ij*  best  understood  when  it  is  rememl>cred 
that,  due  to  its  late  o-ssiticalion,  this  is  the  seat  of  the  greatest  growth  in  thti  entire  body. 
While  the  whole  body  from  birth  to  adult  life  grows  (in  the  male)  3.37  times,  and  the 
whole  leg  4.4!J  times,  the   lower  femur  grows  7.3l>  times.] 

'*  In  reducing  a  dislncatit>n  of  the  hip  it  ia  important  to  bear  in  mind  that  the  inner 
aspect  of  the  internal  condyle  in  every  position  of  the  limb  faces  nearly  in  the  direction 
of  the  head  of  the  femur"  (100). 

The  tubercle  on  the  outer  side  of  the  head  of  the  tibia  gives  attachment  to  the  broad 
and  strong  aponeurosis  (tendon  of  the  Tensor  fasciiei,  which,  acting  like  a  brare  for  the 
support,  of  the  pclvi.s,  is  well  seen  in  emaciated  persons  down  the  c\\\ie.T  side  of  the  thigh. 
[In  fracture  of  the  neck  of  the  femur,  thercfifre,  instead  of  being  tense,  the  fascia  will 
yield  to  pressure,  especially  juat  above  the  knee  and  tho  great  trochanter.  The  piitient 
should  be  standing  (All is).]  This  tubercle  indicates  the  level  to  which  the  condyles  of 
.the  femur  descend,  and  the  lower  levtsi  of  the  synovial  membrane. 
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The  pAtella  in  extension  of  the  knee  is  nearly  all  above  the  coodyl 
lies  in  the  int^rcondyloiJ  fossa  (wore  on  the  external  condyle),  and  thus  protects  1% 
in  kneeling.  Its  inner  border  is  thicker  and  more  prominent  than  the  outur,  which 
down  toward  its  condyle. 

108.  Ligamentum  Patellae. — The  line  of  the  ligamentum  patelltc  is  t^ 
Hence  any  deviation  from  this  line  one  way  or  the  other  indicates  more  or  less  i 
tion  of  the  tiltia.  There  is  a  pellet  of  fat  under  the  lijramont  which  answers  a  ^ 
inp: "  purpose — sinking  in  when  the  knee  is  bent.  rL$ing  when  the  knee  \&  extendi 
bulging  on  cither  r^ide  of  the  tendon  almost  enough  to  give  the  feel  of  fluctuation. 

in  a  woll-fnrmed  leg  the  ligamentum  putelhe,  the  tubercle  of  the  tibia,  and  the 
of  the  ankle  tihould  be  in  the  same  straight  line — a  useful  point  in  the  ac^ii^H 
fractures.  ^| 

Behind  the  upper  half  of  the  ligamentum  patoihe  is  the  synovial  locmbrane 
knee-joint ;  behind  the  lower  lialf  is  a  pynovial  bursa  and  a  pad  of  fat.  It  ia  i 
remember  this  in   eases  of  injury   to  the  ligamentum  patelh-e. 

103.  Prepatellar  Buraa. — The  patellar  or  housemaid's  bursa  is  situated  ix 
over  the  patrlhi,  but  over  the  upper  part  of  the  ligament.  This  is  plain  eni>ug( 
the  bursa  boeonies  enlarged-  There  is  another  subcutaneous  bursa  over  the  inaerl 
the  ligament  into  the  tubercle  of  the  tibia.  This  is  r|uttc  independent  of  the  deo| 
between  the  tendon  and  the  hone  [the  "  suhpatellar "'  bursal. 

111).  Synovial  Membrane  of  Knee. — The  synovial  membrane  of  the  knet 
the  joint  is  extended  rises  like  a  cul-de-eae  above  the  upper  border  of  tlie  patella 
two  inches.  Tt  ascends,  too,  a  little  higher  under  the  vastus  intenius  than  the 
cxternus — a  faet  very  manifest  when  the  joint  is  distended.  When  the  knee  is  be 
cul-de-sac  i.s  drawn  down;  hence  the  rule  of  bending  the  knee  in  operations  Afl 
lower  end  of  the  femur. 

The  lower  level  of  the  synovial  membrane  of  the  knee  is  just  aboTc  the  h 
upper  part  of  the  head  of  the  fibula.  The  tibio-fibular  synoviul  membrane  i( 
exceptions,  independent  of  that  of  the  knee. 

[It  is  surprising  t4>  note  what  a  large  part  of  the  surface  of  the  joint,  and  esp 
ou  the  foinur,  is  exposed  to  examination  by  the  touch  with  the  knee  in  flcxiuo, 
condition  of  the  synovial  membrane  and  the  cartilage,  therefore,  can  bo  ascertained 
trochlear  groove  is  especially  well  defined.]  ^_ 

111.  Popliteal  Tendons. — The  tendons  forming  the  boundaries  of  thfl^^ 
space  can  be  distinctly  felt  when  the  muscles  which  bend  the  ktiee  are  acting^^ 
outer  side  we  have  the  biceps  running  down  to  the  head  of  the  fibula.  Ou  the 
side  we  feel  three  tendon.-^,  disposed  as  follows:  Nearest  to  the  middle  of  llie  po 
space  is  the  Seraitendinosus  [slender!,  very  salient,  and  traceable  high  up*  the  thigh 
comes  the  thick  round  tendon  of  tlic  Semimembranosus;  still  more  internftlly 
Gracilis.  The  Sartorius,  which  forms  a  graceful  muscular  prominence  on  the  iuiij 
uf  the  knee,  does  not  become  tendinous  until  it  gets  below  it.  ^H 

[A  very  inioresiing  experiment  may  be  tried  on  the  "ligamentous  action **^| 
Cleland  calls  it)  of  these  muscles.  Standing  with  the  back  fixed  against  a  wait  to 
es])eeially  the  pelvis,  the  knee  can  be  made  almost  to  touch  the  belly.  But  note  ll 
knee  is  flexed.  Repeat  the  experiment,  the  knee  being  kept  rigid,  an<l  when  ih 
has  been  but  slightly  raised  a  sharp  pain  in  the  ham  foIh)WS  any  effort  ^^^  carry  it  I 
Flexion  of  the  rigid  leg  from  the  vertical  line  to  a  right  angle  increase?*  the  di 
from  the  tuber  ischii  to  the  tuberosities  of  the  tibia  by  some  six  or  eight  ceniii 
amount  of  stretching  these  muscles  cannot  undergo.  Henve  the  compulmory 
the  knee  in  flexion  of  the  hip. 

The  same  thing  is  seen  in  the  wrist.  Flex  the  wrist  with  the  fingera  extend^ 
again  with  the  fingers  in  a  '*fist."  The  first  movement  can  be  carried  to  90®.  tlic  i 
only  to  'iO**,  or  in  some  up  to  *jO°.  Making  a  fist  had  already  .stretched  the  flexoi 
they  can  be  stretched  but  little  farther.  Many  surgeons  make  errors  in  the  I« 
especially  in  the  forearm  and  hand,  anil  inflict  injury  as  well  as  needless  pain,  by  forj 
these  facts  while  making  passive  movement. 

It  must  be  noted,  however,  that  in  children  there  is  lesa  danger  of  ibia  over-t*i 
ing,  for  from  childhoiMl  to  old  age  there  is  a  progressive  invasion  of  (he  extensibh 
by  the  inexterihiblc  tLTidun  in  the  muscles  generally.  Hence  the  ease  with  wltitti 
dren,  even  when  seated,  can  lift  the  heul  (without  moving  the  pelvis)  and  mal 
the  point  of  an  acute  angle] 

11^.  Popliteal  Bursa. — The  precise  position  of  this  bursa  in  the  popliteal 
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which  sometimes  enUrge*  to  toe  sise  of  a  hen 'a  egg,  U  betwe<rn  the  tendon  of  the  inner 
head  uf  tho  riai^trooneniiuM  and  the  tendon  of  the  Seniinieiuhrnnui^Ufi,  just  where  they 
rub  one  af;uin.st  the  other.  The  bursa  is  from  one  and  a  hull'  to  two  incJiL's  h)ng.  When 
enlarged  it  make^  a  swelling  on  the  inner  8ide  of  the  popliteal  space  which  bulges  and 
beeoniea  tense  when  the  knee  is  extended,  and  vivr  irr«u.  I  examined  one  hundred  and 
iit'tv  bodies  with  a  view  to  ascertain  how  often  tliis  bursa  eomniunicaio^  with  the  synovial 
mtjinbrane  uf  the  knee.  There  was  a  communication  about  oncu  in  6ve  in^tAnces.  This 
should  make  us  cauiiwu.s  in  interfering  loo  roughly  with  the  bursa  when  enlarged. 

113.  Popliteal  ArteiTT- — The  popliteal  artery  ean  be  felt  beating,  and  can  be  com- 
pres.sed  against  the  back  of  the  femur,  close  to  which  it  Hck.  But  pressure  sufficient  to 
stop  the  blood  should  be  6rni,  and  should  be  made  against  the  bone  nearer  to  the  inner 
than  the  outer  hamstringa.  The  line  of  the  artery  corresponds  with  the  middle  of  the 
ham.  It  lies  under  cover  of  the  fleshy  belly  of  the  Semimembranosus,  and  the  outer 
border  of  this  muscle  is  the  guide  to  it.  An  incision  down  the  middle  of  the  ham  would 
fall  in  with  the  vessel  just  above  the  condyles. 

114.  Peroneal  Nerve. — The  peroneal  nerve  runs  parallel  with  and  close  to  the 
inntir  border  of  the  tendon  of  tho  Biceps*.  It  can  be  felt  in  thin  persons.  There  is 
a  risk  fd'  dividing  it  in  tenotomy  of  the  Biceps,  unless  the  knife  be  carefully  introduced 
[flatwise  between  the  two  and  the  em  made]  from  within  outward.  Below  the  knee  the 
nerve  can  be  felt  close  to  the  tibula  jnst  below  the  head,  and  when  pressed  upon  in  thia 
situation  causes  a  sensation  to  run  down  its  branches  to  the  foot. 
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1 15.  Bony  Points, — The  tubercle  of  the  tibia  (for  the  attachment  of  the  ligamentum 
patellae),  the  sharp  front  edge  called  the  shin,  and  the  broad  flat  [iniernttn  subeutuneous 
surface  of  the  bone  can  be  felt  all  the  way  down.  The  inner  edge  can  be  felt  too.  but 
not  80  plainly.  The  lower  third  is  the  narrowest  part  of  the  U^ne  and  the  most  frequent 
seat  of  fracture. 

The  head  of  the  fibula  is  a  good  landmark  on  the  outer  side  of  the  leg,  about  ooe 
inch  below  the  lop  of  the  tibia  and  nearly  on  a  level  with  the  tuberele.  Ob.'ierve  that  it 
is  placed  well  back,  and  that  it  forms  no  part  of  the  knee-joint  and  takes  no  share  in  sup- 
porting the  weight. 

The  shaft  of  the  fibula  arches  backward,  the  reverse  of  the  shaf^  of  the  tibia.  The 
fact  of  the  bones  not  being  on  tho  same  plane  should  be  remembered  in  flap  umpuLations. 
The  shall  of  the  fibula  is  so  buried  nmong.st  the  mu.scles  that  the  only  part  to  be  dis- 
tinctly felt  is  the  lower  fourth.  Hero  there  is  a  flat  triangular  subcutaneous  surface 
between  the  I'eroneus  tertius  in  front  and  the  two  Pcronei  (lungus  and  brcvis)  behind. 
Here  is  the  most  freouent  seat  of  fracture. 

llti.  Malleoli. — The  shupu  and  relative  position  of  the  malleoli  should  be  carefully 
studied  as  the  great  lanvlmarks  of  the  ankle.  The  inner  raallcohis  docs  not  descend  so 
low  as  the  outer,  and  advances  more  to  the  front :  at  the  s.ime  time,  owing  to  its  greater 
antero-posterior  depth,  it  is  on  the  same  plane  ns  the  outer  behind.  Tho  lower  border  of 
the  inner  malleolus  is  somewhat  rounded,  and  the  slight  notch  in  it  for  the  attuohment 
of  the  lal*;r:il  ligament  can  be  felt.  The  outer  malleolus  descends  lower  than  the  inner, 
thus  eflfcctually  locking  the  joint  on  the  outer  side.  Its  shape  is  not  unlike  the  head  of 
a  serpent.     Viewed  in  profile,  it  lies  just  in  the  middle  of  tho  joint. 

In  Syme's  amputation  of  the  foot  at  the  ankle  tho  lino  of  tho  incision  should  run  from 
the  apex  of  the  outer  malleolus,  under  the  eolc,  to  the  centre  of  the  inner. 

In  a  well-formed  leg  the  inner  edge  of  the  patella,  the  inner  ankle,  and  the  inner  side 
of  the  great  toe  should  be  in  the  same  vertical  plane.  Look  to  the.^e  landmarks  in  adjust- 
ing a  fracture  or  dislocation,  keeping  st  the  same  time  an  eye  upon  the  conformatiou  of 
the  oppo.sitc  limb. 

rin  conser|uence  of  violence,  usually  a  sprain,  a  sliver  of  the  internal  surface  of  the 
thick  malleoli  may  be  broken  off,  seriouslv  implicating  the  joint,  but  yet  not  perceptible 
by  mobility,  crepitus,  or  otherwise  from  the  exterior.  Mr.  Callender  has  happily  named 
such  "  sprain-fractures." 

Into  the  intennalleolar  space  the  astragalus  is  tightly  wedged  or  mortised,  and  we 
have  here,  as  I  pointed  out  some  years  ago,  a  valuable  means  of  diagnosis  in  case  of 
Pott's  fracture  of  the  Gbuk  three  or  four  inches  above  the  external  mulleolua.  In  such 
a  fracture  this  intermalleolar  space  is  widened.     If  now  the  leg  be  seized  by  one  hand 
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above  the  ankle  and  the  foot  by  the  other,  with  the  palm  under  the  »o1e,  the 
finjrers  will  hnve  the  nstra*:iihis  in  their  grasp.  The  nsira^alus  can  then  be  pushed  i 
wise  Bgttinsit  the  outer  ninlleolus,  and  then  shoved  suddenly  toward  the  tirm  inner  \ 
leolus,  against  whieh  it  will  come  with  an  easily-perceived  iaipaet  if  thore  be  fraot 
If  none  exist,  tlio  aMtru^aluH  will  have  no  lateral  play.  Motion  at  the  medio-tJ 
tuuMt  not  be  mistaken  for  this  tibio  tarsal  uioveiuent.l 

There  are  several  strong  tendons  to  be  seen  and  teh  about  the  ankle, 

11".  Tendo  Achillis. — Behind  is  the  lendo  Achillis.  It  forma  a  high  relief^wll 
shallow  gutter  on  ouch  side  of  it.  The  narrowest  part  of  the  tendon,  where  it  shouK 
divided  in  lenoioniy,  is  about  the  level  of  the  inner  ankle;  below  this  it  expands  u 
to  be  attached  to  the  lower  and  back  part  of  the  os  calcis.  Seen  in  profile,  the  toa^ 
not  straight,  but  slightly  concave^  being  drawn  in  by  an  aponeurf>si3  whieh  fomi«^| 
of  girdle  around  it.  This  girdle  proceeds  from  the  posterior  ligament  of  the  ankle f  i 
though  must  of  it^  fibres  eneirele  the  tendon,  some  of  them  adhere  to  and  draw  in 
Bides.  All  this  dii?nppcars  when  the  tendon  is  laid  bare  by  dissection,  f  Betw^H 
tendo   Achillis  and  the  calcis   is  a   synovial  bursa.]  ^| 

IIH.  Tendons  Behind  the  Inner  Ankle. —  Above  and  behind  the  maffe 
internus  we  can  feel  the  bro.id  flat  tendon  of  the  Tibialis  posticus,  and  upoti  it 
of  the  Flexor  longus  dlgitoruiu.  The  tendon  of  the  Tibialis  posticus  lies  nearest  to 
bone,  and  comes  well  up  in  relief  in  adduction  of  the  foot.  It  lies  clusc  to,  and  par 
with.  llii<  inner  edge  of  the  tibia,  so  that  this  edge  is  the  best  guide  to  it.  Therefor 
tenotomy  the  knife  should  be  introduced  first  perpcndienlarly  between  the  tendon 
the  bone,  and  then  turned  at  right  angles  to  cut  the  tendon.  The  tendon  hiifi  a  serui 
sheath  and  synovial  membrane,  whieh  commenecs  about  one  inch  and  a  half  above 
apex  of  the  nialloolus.  and  is  continued  to  its  insertion  into  the  tubercle  of  the  scan 
bone.  The  proper  place,  then,  for  division  of  the  tendon  is  about  two  inches  above 
end  of  the  iimlleoliis. 

In  a  young  and  fat  child,  where  the  inner  edge  of  the  tibia  cannot  be  difitinctlv 
the  best  guide  to  the  tendon  is  a  point  midway  between  the  front  and  the  hack  of 
ankle.  An  incision  in  front  uf  this  point  might  injure  the  internal  sapheoA  vein  .Jl 
this  point,  the  posterior  tibial  artery.  ^| 

110.  Tendons  Behind  the  Outer  Ankle. — Behind  the  malleolus  extemiSi 
feel  the  two  peroneal  Hong  and  short)  ti-ndnns.  They  lie  close  to  the  edg;c  of  the  fit 
the  short  one  nearer  to  the  bone.  In  dividing  these  tendons  the  knife  should  bo  h 
iuccd  perpendicularly  to  the  surface  and  about  two  inches  above  the  apex  of  tht 
so  as  to  be  above  the  syno\ial  sheaths  of  the  tendons. 

Tendons  in  Front  of  the  Ankle. — Over  the  front  of  the  ankle,  when  t] 
clea  are  in  action,  we  can  see  and  feel,  beginning  on  the  inner  side,  the  tendons  of 
Tibialifl  anticus,  the  Extensor  longus  poUicls.  the  Kxtensor  longus  digitorutn,  and 
Pemneufl  tertius.  Tliey  start  up  like  cords  when  the  foot  is  raised  [et^peeially  m 
the  action  is  resisted],  and  are  kept  in  their  proper  relative  position  by  »tron|f  pul 
formed  by  the  anterior  annular  ligament.  Of  these  pulleys,  the  strongest  is  that  of 
Extensor  communis  digitoruni.  Wht*n  the  unklt?  is  sprained  the  pain  and  ftvelling  i 
from  a  stretching  of  tbe.'^i:'  pulleys  and  effusion  into  their  synovial  sheaths.  A  lacen 
of  one  of  the  pulleys  and  escape  of  the  tendon  is  extn^mely  rare. 

The  place  for  the  division   of  the  tendon  of  the  Tibialis  antlcn.i,  so  as  to 
below   its  synovial   sheath,   is   about  one   inch   before  its  insertion   into    the    c 
bone.     Tlie  knife  should  be  introduced  on  the  outer  side,  i>^o  us  to  uvuid  the  doi 
of  the  foot. 

[Most  of  these  tendons  can  be  best  seen  by  standing  a  model  on  one  foot- 
unstable  er|uilibrium.j 

Now  trace  the  lines  of  the  arteries  and  the  landmarks  near  which  they  divide., 

rJO.  Popliteal  Artery. — About  one  inch  and  a  quarter  below   the  head 
6bula — ()r,  .say,  one  inch  below  the  tubercle  of  the  tibia — the  popliteal  arterv  div 
the  anterior  and  posterior  tibial.     The  jteroneal  comes  off  fnmi  the  posterior  tibii 
three  inches  below  the  head  of  the  fibula. 

Consequently,  we  may  lay  down,  as  a  general  rule,  that  in  anipiitationa  one  i 
below  the  head  <if  the  fibula  only  one  main  artery,  the  popliteal,  is  divided  ;  in  amp 
tions  two  inches  below  the  head  of  the  fibula  twn  main  arteries,  the  anterior  and  post* 
tibial,  arc  divided ;  in  amputations  three  inches  below  the  head  three  main  arterie». 
two  tibials  and   the  peroneal,  are  divided. 

121.  Anterior  Tibial  Artery. — The  anterior  tibial  artery  comes  in   front  of 
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interosseous  membrane  one  inch  and  a  quarter  below  the  head  of  the  fibula,  and  here  lies 
close  to  this  hone.  Tts  subsequent  course  is  defined  by  a  line  drawn  frnra  the  front  of 
the  head  of  the  fibula  to  the  middle  of  the  front  of  the  ankle.  This  lino  corresjwnda 
pretty  nearly  with  the  outer  border  of  the  Tibialis  amicus  all  the  way  down.  If  this 
muscle  be  put  in  action,  its  outer  border  (the  intermuscular  line)  is  plainly  sccn^  and  the 
incision  for  the  ligature  of  the  artery  in  any  part  of  its  course  may  be  defined  with  the 
greatest  preci.sion.  The  artery  can  be  fell  beating,  and  can  be  compressed  where  it 
crosses  the  front  of  the  tibia  and  ankle. 

122.  Posterior  Tibial  Artery. — The  posterior  tibial  commences  about  one  inch 
and  a  quarter  below  the  head  of  the  fibula.  Its  subsequent  cnurse  corresponds  with  a 
line  drawn  from  the  middle  (»f  the  upper  part  of  the  calf  to  the  hollow  behind  the  inner 
ankle,  where  it  can  be  felt  beating  distinctly  about  half  an  inch  behind  the  edge  of  the 
tibia.  A  vertical  incision  down  the  middle  of  the  calf  would  reach  the  artery  under 
cover  of  the  (rastrocnemius  and  Sulcus,  A  vertical  incision  along  the  middle  third  of 
the  leg,  about  half  an  inch  from  the  inner  edge  of  the  tibia,  would  enable  the  operator 
to  reach  the  artery  sidewayii,  by  detaching  from  the  bone  the  tibial  origin  of  the 
Sole  us. 

[The  posterior  tibial  artery,  behind  the  malleolus,  lies  midway  between  the  lendo 
AchiNis,  or  the  heel,  and  the  malleolus.  It  is  the  middle  of  five  structures:  in  front  of 
it  are  (I)  the  Tibialis  posticus  tendon,  (*2)  the  Flexor  longus  digitornm  tendon;  behind 
it  are  (4)  the  posterior  tibial  nerve  and  (5)  the  Flexor  longus  pollicis  tendon.  It  is 
important  to  observe  that^as  Wyiith  has  shown,  it  bifurcates  into  the  two  plantar  arteries 
at  a  line  drawn  from  the  point  of  the  malleolus  to  the  middle  of  the  heel.] 

12li.  Saphena  Veins. — The  subcutaneous  veins  on  the  dorsum  of  the  foot  form  an 
arch  convex  toward  the  tx^es  (as  on  the  back  of  the  hand),  from  which  issue  the  two 
main  subcutaneous  trunks  of  the  lower  limb,  the  internal  and  external  saphena  veins. 
The  internal  vein  can  be  always  plainly  seen  over  the  front  of  the  inner  ankle.  Its 
farther  course  up  the  inner  side  of  the  leg,  knee,  and  thigh  to  it^  termination  in  the 
femoral  is  not  in  all  persona  miinifest. 

[It  lies  about  half  un  inch  behind  the  internal  border  of  the  tibia,  skirts  the  knee 
posteru-internally,  and,  pausing  up  the  ini^ide  of  the  thigh,  empties  at  the  saphenous 
opening  itiro  the  femoral.  A  thrombus  not  uncommonly  may  form  in  it  or  in  the 
femoral,  or  may  extend  from  it  into  the  femoral.  The  careful  investigation  of  both 
veins  then  becomes  very  important,  and  is  not  generally  difficulty  especially  if  we  remem- 
ber the  course  of  the  saphena  and  the  relation  of  the  femoral  to  its  artery.] 

The  external  saphena  vein  runs  behind  the  outer  ankle  and  up  the  midille  of  the  ci 
to  empty  it«elf  (generally)  into  the  popliteal  vein. 
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What  are  the  bony  landmarks  which  guide  us  in  the  surgery  of  the  foot? 

124.  Points  of  Bone. — Along  the  inner  side  of  the  foot,  bcginnin<r  from  behind, 
we  can  feel — 1 .  the  tuberosity  of  the  oa  caleis ;  2,  the  projection  of  the  internal  malleolus  ; 

3,  the  projection  of  the  os  caleis,  termed  ^'sustentaeulum  tali,"  about  one  full  inch  below 
the  malleolus;  I,  about,  one  inch  in  front  of  the  malleolus  internus  and  a  little  lower  is  the 
tubercle  of  the  scaphoid  bone,  the  gap  between  it  and  the  snstentacnlum  tali  being  filled 
by  the  calcaneo-soaphoid  ligament  and  the  tendon  of  the  Tibialis  po.stious.  in  which  there 
is  often  a  sesamoid  bone;  5,  the  internal  cuneiform  bone;  6,  the  projection  of  the  first 
metatarsal  bone;  7,  the  j-osamoid  bones  of  the  great  toe.  [On  a  line  nearly  midway 
from  the  scaphoid  to  the  inner  malleolu.s  the  head  of  the  a.slragalu.^  can  be  felt.  In  front, 
with  the  foot  in  extension,  we  can  feel  also  the  upper  and  lateral  articular  surfaces  of  the 
astragalus,  and  especially  the  ridges  between  thoni-] 

Along  the  outer  side  of  the  foot  we  can  feel — 1,  the  external  tuberosity  of  the  os 
caleis;  2,  the  external  malleolus;  3,  the  peroneal  tubercle  of  the  os  caleis,  one  inch 
below  the  nialleolns,  with  the  long  peroneal  tendon  below  it  and  the  short  one  above  it; 

4,  the  projection  of  the  base  of  the  fifth  metatarsal  bone. 

125.  Lines  of  Joints. — In  fat  persons  the  following  rules  for  finding  the  joints  may 
be  of  service  as  regards  the  surgery  of  the  foot: 

The  level  of  the  ankle-joint  lies  about  half  an  inch  above  the  end  of  the  inner  mal- 
leolus.    This  i.s  worth  remembering  in  performing  **  Syme's  amputation." 

The  tubercle  of  the  scaphoid  bone  is  the  best  guide  to  the  astragalo-scaphoid  joint, 
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which  lies  inituedlBtclv  behind  it^  attd  the  plane  of  thid  joint  is  in  the  snme  line  a, 
of  the  ralcan«o-cuboid.  Thus,  u  line  drawn  transversely  over  the  dorsuiu  of  the 
behind  the  tubercle  uf  the  scuphuid.  would  iitrikc  both  the  joints  openccl  in  **  Cho 
operation." 

Place  your  thumb  on  the  tubercle  of  the  scaphoid,  and  measure  about  one! 
a  half  in   front:  hero  you   find  the  joint  between  the  internal   cuneiform  honei 
metatarsal  bone  of  the  great  tue.     This  point  is  useful  iu  '*  Lisfrunu's   operutioi 
consisiK  in  the  removal  of  the  metatiirsal  bones. 

The  line  of  the  calcnneu-eiitxiid  joint  lies  midway  between  the  external  malteoln 
the  (tarsal J  end  of  the  metsitarsal  bouu  of  the  little  toe. 

The  projection  of  the  fifth  metatarsal  bone  is  the  guide  to  the  joint  belw< 
the  cuboid. 

Notiee  that  tlie  line  of  the  joints  between  the  metatarsal  bones  and  the  first 
lies  a  full  inch  farther  back'  than  the  interdigital  folds  of  the  skin.     This  is  a 
remembered  in  amputating  the  toes. 

I'lii.  Dorsal  Artery. — The  line  of  the  dorsal  artery  of  the  foot  ia  from  tbe  u 
of  tlie  ankle  to  the  interval  between  the  first  and  second  metatarsal  bones.  The  mrtei 
be  felt  beating  over  the  boncK  alung  the  outer  side  of  the  Kxtensor  longua  pollicis,  i 
is  the  best  ^uide  to  it. 

12".  Bursa. — The  synovial  sheath  of  the  Extensor  longus  pollicia  extendn  froi 
front  of  the  ankle  over  the  instep  (apex  of  the  internal  cuneiform  bone)  as  far  a 
metatarsal  bone  of  the  great  toe.  There  is  generally  a  bursa  over  the  instep  abovy 
may  be  below,  the  tendon. 

There  is  often  a  largo  irregular  bursa  between  the  tendons  of  the  Kxteni 
digitorum  and  the  projecting  end  of  the  af*tragalus,  over  which  the  tendons  plai 
is  much  friction  here.     It  is  well  to  be  aware  that  this  bursa  sometimes  cotni 
with  the  Joint  of  the  head  of  the  as-tragalus. 

1-8.  Plantar  Arteries. — The  course  of  the  external  plantar  art«ry  a 
with  a  line  drawn  from  the  hollow  behind  the  inner  ankle  obIi(jueIy  across  the  sole  i 
to  the  base  of  the  fifth  metatarsal  bone;  from  thence  the  artery  turns  transversely i 
the  foot,  lying  (deeply)  near  the  bases  of  the  metatarsal  bones,  till  it  inosculates  wil 
dorsal  artery  of  the  foot  in  the  first  interosseous  space. 

The  course  of  tlie  infern:jl  plantar  corresponds  with  a  line  drawn  from  the  iuno 
of  the  OS  calcis  to  the  middle  nf  the  great  toe. 

129.  Plantar  Fascia. — To  divide  the  plantar  fascia  subcutaneonftly,  the  bc«t 
is  about  one  inch  in  front  of  its  att-achment  to  the  os  calcis.  This  is  the  narrowes 
of  it.  The  knife  should  be  iutrodueed  on  the  iuncr  side,  and  the  inci&iou  will  be  b 
the  plantar  artery. 

The  subcutaneous  section  of  the  tendon  of  the  Abductor  pollicis   shonld  be 
about  one  inch  before  its  insertion. 

[It  ii*  evidently  the  opinion  of  .shoemakers  that  the  axis  of  the  sole  of  the  foot  ( 
to  be  a  median  straight  line,  and  the  two  borders  symmetrically  curved  toward  it, 
foot  they  have  not  unduly  distorted  be  observed  carefully,  it  will  be  »een  (B,  J^^e' 
the  axis  is  carved  ;  that  on  the  inner  border  of  tlie  foot,  the  heel  and  the  front  pj 
the  foot  are  in  nearly  a  straight  line,  while  the  outer  border  is  a  curved  line.  If  S 
were  followed,  nntnral-.shaped  feet  would  be  the  result  and  the  miseries  of  oony 
bunions  be   unknown.] 


THE   ARM. 

130.  Clavicle. — The  line  of  the  clavicle  and  the  projection  of  the  joli 
end  can  always  be  felt,  even  in  the  fattest  persons,  lis  direction  is  not  perfc 
zontal,  but  slightly  inclined  downward  when  tbe  arm  hangs  tpiielly  bv  the 
the  body  lies  flat  on  the  hack,  the  shoulder  not  only  falls  back,  but  rises  a  UttI 
weight  of  the  limb  being  taken  off.  Ilcnce  the  modern  practice  of  treating  fractar 
the  clavicle  (in  the  early  stage)  by  the  supine  position. 

On  the  front  surface  of  the  clavicle,  not  far  from  its  acromial  end,  tberc  is  in  I 
persons  of  mature  age  a  spine-like  projection  of  bone.  So  far  as  I  know,  it  haa  not 
described.  A  gentleman,  himself  a  surgeon,  showed  mo  an  instance  in  bis  own  m 
He  suspected  it  was  an  exostosis. 

As  a  rule,  the  acromio-clavicular  joint  forms  an  even  plane.     But  there  is  somr 
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a  knob  of  bone  at  the  acromial  end  of  the  clftvicle,  or  it  may  be  only  a  thickening  of 
the  flbro-cartilage  sometimes  existing  in  the  joint.  In  either  case  this  relief  might  bo 
mistaken  for  a  dislocation  or  even  for  a  fracture.  A  reference  to  the  other  *ihoulder 
might  ttettlo  the  question. 

[Being  subcutaneous  throughout,  the  clavicle  can  readily  be  seized  and  examined  for 
fracture,  sj'philitio  nodea^  etc.  If  before  a  glass  the  arm  be  swung  round,  raised  and 
lowered,  the  shoulder  be  shrugged,  etc.,  wo  shall  appreciate  the  fact  that  this  ia  the  only 
bony  connection  the  arm  has  with  the  body,  and  to  what  a  very  large  extent  it  ia  movable^ 
the  aterno-elavicular  joint  being  the  pivot,  not  only  for  motion  of  the  clavicle,  but  of  the 
entire  arm.] 

131.  Bony  Points  of  the  Shoulder. — We  can  distinctly  feel  the  ?pine  of  the 
scapula  and  the  acromion,  more  especially  at  the  angU'  where  they  join  behind  the 
shiiulder.  This  angle  is  the  best  place  from  which  to  measure  in  taking  the  comparative 
length  of  the  arms. 

In  some  shouldera,  though  very  rarely,  there  is  an  abnormal  symphysis  between  the 
spine  of  the  scapula  and  the  acromion.  There  may  indeed  be  two  symphyses  and  two 
acromial  bones,  the  acromion  having  two  centres  of  ossification.  These  normal  symphyses 
might  be  mistaken  for  fractures  until  we  have  examined  the  opposite  shoulder,  which  is 
sure  to  present  a  similar  conformation.'  [In  disluuation  of  the  shoulder  the  acromion 
process  projects  ahnnrmally,  with  a  hollow  below  it,  due  to  absence  of  the  head  of  the 
humerus  from   its  proper  place.] 

TuberoBities.  —  Projecting  beyond  the  acromion  (the  arm  hanging  by  the  side)  we 
can  fcol,  tliroush  the  fibres  of  the  deltoid,  the  upper  part  of  the  humerus.  It  distinctly 
moves  under  the  hand  when  the  arm  is  rotated.  It  is  not  the  head  of  the  bone  which  is 
f(  It,  but  the  tuberosities,  the  greater  externally,  the  lesser  in  front.  These  tuberosities 
ftirm  the  convexity  of  the  shoulder.  When  the  arm  is  raised  thi.s  convexity  disappears; 
there  is  a  slight  dcpres-sion  in  it8  place.  The  head  of  the  hone  can  be  felt  by  pressing 
the  fingers  high   up  in  the  axilla. 

Tht!  abrienee  of  this  prominence  formed  by  the  upper  part  of  the  humerus  under  the 
Dt  ti'»i<l,  and  the  pre-nence  of  a  prominence  low  in  the  hollow  of  the  axilla,  or  in  front 
bcluw  the  coracoid  process,  or  behind  on  the  back  of  the  scapula,  bespeak  disliKation  of 
the  head  of  iho  lir)nft. 

In  examining  obscure  injuries  about  the  shoulders  it  is  worth  remembering  that  in 
the  normal  relation  of  the  bnnes  and  in  every  po.^ition  the  great  tuberosity  faces  in  the 
direction  of  the  external  condyle.  The  head  of  the  bone  faces  very  much  in  the  direc- 
tion of  the  interna!  condyle. 

It  ia  worth  n'memhenng.  also,  that  the  upper  opiphyais  of  the  humerus  includes  the 
tuberosities,  and  that  it  does  not  unite  by  bone  to  the  shaft  till  about  the  twentieth 
year. 

By  making  deep  pressure  in  front  of  the  shoulder  when  the  arm  is  pendent  and 
supine,  we  can  feel  the  bicipital  groove  [between  the  two  tuberosities].  It  looks  directly 
forward,  and  runs  in  a  line  drawn  vertically  downward  through  the  middle  of  the  Biceps 
to  its  tendon  at  the  elbow.  We  should  be  aware  of  this,  lest  it  be  mistaken  for  a 
fracture. 

132.  Coraco-acromial  Lig-ament. — I'nder  the  anterior  fibres  of  the  Deltoid  we 
can  distinctly  feel  the  position  and  extent  of  the  curaco-acromial  ligament.  A  knife 
passed  vertically  through  the  miilille  uf  it  goes  ai  once  into  the  shoulder-joint  and  strikes 
the  bicipital  groove  with  the  tendon — a  point  to  be  remembere<l  in  excision. 

In  persons  of  an  athletic  build  the  triangular  form  and  beautiful  structure  of  the 
Deltoid  become  conspicuous  when  the  muscle  is  in  action.  The  depression  on  the  outer 
side  of  the  arm,  indicating  its  insertion,  is  the  place  selected  for  issues  or  setons. 

The  arm  being  held  tip  by  an  assistant,  the  anterior  and  posterior  liorders  of  the 
relaxed  Deltoid  admit  of  being  raised,  so  tliat  in  amputation  at  the  shoulder  the  knife  can 
be  introduced  beneath  the  muscle  to  make  the  flap. 

K-J3.  Axilla. — [To  sliow  its  borders  best,  let  the  model  place  his  elbow  on  your 
shoulder  and  press  duwii  upon  it,  when  the  muscles  will  be  brought  into  strong  relief.] 
The  anterior  border  of  the  axilla,  formed  by  the  Pectoralis  major,  follows  the  line  of  the 
fifth  rib.  In  counting  the  ribs  or  in  tapping  the  chest  it  is  worth  remembering  that  the 
highest  visible  digitation  of  the  Serratus  inagnus  is  attached  to  the  sixth  rib.  The  angle 
of  the  digitation  is  directed  forward,  and  corresponds  to  the  upper  edge  of  the  rib.  The 
second  visible  digitation  corresponds  to  the  seventh  rib;  the  interval  between  these  digi- 

'  See  Pruge  on  "Owa  Acroraialia"  IZeitiKhri/t/Ur  mtionelte  AMixiH)^  3,  Reihe,  Bd.  vii.,  1859. 
67 
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tetions,  therefore,  corresponds  to  the  sixth  interoostnl  space^-a  convenient  plaii 
pinji  the  chest  (38). 

In  tht>  nurmiil  state  no  glands  can  he  felt  in  the  axilla.     [But  in  feeling  to 
arc  ciibr^fc'd,  reuiember  that  they  Hv  next  the  ehct*t,  at  the  inner,  and  not  the  ontei 
of  the  axillu — a  position  which  facilitates  also  their  removal.] 

134.  Axillary  Artery. — When  the  arm  is  raised  to  a  right  angle  with  the 
and  the  head  uf  the  humeru.s  thereby  depressed,  the  axillary  artery  is  plainly  felt 
ing^  and  ean  he  perfectly  oonipresKed  on  the  inner  side  of  the  (;oraco-br&etiiHlis. 
muscle  stands  out  in  relief  alun^  the  humeral  side  of  the  axilla,  and  is  the  best  gu 
the  artery.  A  line  dr^Hwn  along  its  inner  border — that  is,  down  the  middle  [or  rmt 
the  junction  of  the  middle  and  anterior  third.s]  of  the  axilla — corresponds 
course  of  the  artery. 

The  depth  and  form  of  the  axilla  alter  in  different  portions  of  the   arm. 
arm  rai.sed  and  abducted  the  axilla   becumes  nearly  flat ;  hence  this   position 
adopted  in  operation!*. 

In  openin>:  abscesses  in  the  axilla  the  incision  should  be  made  midway  b( 
borders,  and  the  point  of  the  knife  introduced  from   above  downward. 

135.  Brachial  Artery. — AVhen   the  arm  is  extended  and  aupinated  a  line  ■ 
from  the  deepest  part  <if  the  middle  of  the  axilla  [or  rather  at  the  junction  of  the  I 
and  anterior  third.s]  down  the  inner  side  of  the  Hieep»  to  the  middle  of   the  bend  i 
elbow  corresponds  with  the  course  of  the  brachial   arlcr}'.     The  artery  can  be   fifti 
compressed  aU  the  way  down,  but  nowhere  so  effectually  as  midway,  where  it 
tendon  of  the  Coraco-braehialia  close  lo  the  inner  side  of  the  humerus.      The 
tion  to  apply  the  prcsHure  cfiectuully  is  outward  and  a  little  backward,  else 
will  slip  off  the  hone.     [A  high  bifurcation  very  often  occurs,  and  will  probably  t 
ceptible  on  careful  examination. 

The  median  nerve  lies  lo  the  outside  of  the  artery  above,  cntsscs  it,  usually  H 
at  the  middl(%  and  lies  to  the  inside  below.  It  can  usually  be  felt  and  very  easily 
entiftted  fruni  the  artery.] 

The  uiuscuhi-spirul  nerve  and  superior  profunda  artery  wind  round  the  back  i 
humerus  about  its  middle,  and  come  to  the  front  of  the  external  condyloid  ridco  [ 
groove  between  the  Supinator  hmgus  and  the  Brachialis  anticus,  where  il  ia  aoceHS] 
the  battery  and  in  operation.-*].  Thus  for  full  three  inches  above  the  condyles 
is  nothing  to  interfere  with  operations  on  the  back  of  the  bone,  which  ie  hierr 
and  flat. 

i:^6.  Bend  of  Elbow. — At  tlic  bend  id*  the  elbow  the  tendon  of  the  BicndH 
plainly  felt,  as  well  us  the  pulsation  of  the  brachial  artery  clo.^^e  to  it«  inner  sim^ 
dividinji;  into  the  radial  and  ulnar.  [If  the  arm  he  stntngly  6xed  at  a  right  an^li 
attempting  to  lift  a  heavy  table,  fur  instance — the  bicipital  fascia  ean  bo  outlined  b 
finger,  and  in  many  persons  by  the  eye.] 

Cutaneous  Veins. — The  bend  of  the  elbow  in  young  children  and  in  persons 
fat  and  round  arms  presents  a  semicircular  fold  of  which  the  curve  embraces  the 
part  of  the  Biceps;  but  in  mu.scular  peraims  we  sec  the  distinct  boundaries  of  ih 
angular  space  formed  by  the  Pronator  teres  on  the  inner  side  and  the  Supinator  k 
on  the  outer.  Here  can  be  traced,  standing  out  in  strong  relief  under  the  ilun 
skin,  the  superficial  veins,  which,  in  days  gone  by.  when  bh»od]cttinj?  was  tlie  fai 
were  of  such  great  importance.  Their  arran^'frru-nt,  although  subject  to  variety,  ia 
much  like  the  branches  of  (he  letter  M,  the  middle  of  the  M  being  at  the  tniddU  « 
elbow.  Of  these  branches,  the  median  basilic,  which  runs  over  the  tcnduu  of  the  B 
ia  the  largest  and  most  conspicuous,  and  is  generally  selected  for  venesection  ; 
the  course  of  (he  brachial  artery,  nothing  intervening  but  the  semilunar  apoottui 
the  tendon  of  the  Biceps. 

137.  Landmarks  of  Elbow.— It  is  of  great  importance  to  be  fainiliiLr 
relative  positions  of  thu  various  bony  prominences  about  the  elbow.     Wk  enn  ah 
the  internal  and  external  condyles.     Tbc  internal  is  the  more  priimiuunt  of  the  twc 
&  trifle  higher. 

Olecranon. — We  can  always  feel  the  olecmnon.     Thia  is  somewhat  nf>Ar«r  i 
inner  than  to  the  outer  condyle.     [On  strong  flexion  the  groove  in  the  hujr. 
oleeration  can  be  readily  felt,  and  even  seen.]     Between  the  olecranon  jin-i 
condyle  is  a  deep  depression  in  which  lies  the  ulnar  nerve  (vulgarly  called  tb«  --  j 
[or  "  crazy  *']  bone  "*). 

On  the  outer  side  of  the  ulecninun)  just  below  the  external  condyle^  is  &  pi(  j 
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skio  constant  even  in  fat  persons  (when  the  elbow  is  extended).  This  pit  \a  considered 
one  of  thf!  beauties  of  the  elbow  in  a  gnicoful  arm  ;  it  id  >oon  in  a  ehild  as  a  pretty  little 
dimple.  [The  dimplo  disappears  on  semiflexion.]  T(t  the  i*ur*r'.*on  it  is  most  Interesting, 
as  iti  this  valley  beliiml  the  Supinator  longus  and  the  radial  Kxtenstirs  of  the  wrist  he 
can  distinctly  feel  the  head  of  the  radius  rollinf;  in  pronation  and  supination  of  the 
fureann.  It  is  therefore  one  of  the  most  important  landmarks  of  the  elhow,  since  it 
enables  uh  to  say  whether  the  head  of  the  radius  is  in  its  right  place,  und  whether  it 
rotates  with  the  shaft. 

Can  the  tubercle  of  the  radius  be  felt  i^  Yes.  but  only  on  the  hack  of  the  forearm 
in  extreme  pronation.  Its  projection  is  then  distinctly  perceptible  just  bchiw  the  head 
of  the  bone. 

Relations  of  the  Olecranon  and  Condyles.^To  examine  the  relative  positions 
of  the  olecranon  and  condyles  in  the  different  motions  of  the  elbow-joint,  place  the  thumb 
on  one  condyle,  the  tip  of  the  middle  tinper  on  the  other,  and  the  tip  of  the  forefinger 
on  the  olecranon.  In  exteni^ion  the  highest  point  of  the  oUn'ranon  la  never  above  the 
line  of  the  condyles;  indeed,  it  is  just  in  this  line.  With  the  elbow  at  right  angles  the 
point  of  the  olecranon  is  vertically  below  the  line  of  the  condyles.  In  extreme  flexion 
the   point  of  the  olecranon   lies  in   front  of  the  line  of  the  condyles. 

AH  these  relative  positions  would  lie  altered  in  the  dislocation  of  the  ulna,  but  not 
(necessarily)  in  a  fracture  of  the  lower  end   of  the  humerus. 

Sometimes,  though  rarely,  we  meet  with  a  houk-like  projection  of  bone  above  the 
internal  condyle.  It  is  called  a  '*  supracondyloid  "  process;  it  can  be  felt  through  the 
skin,  with  its  concavity  downward,  and  is  a  rudiment  of  the  bony  canal  which  in  many 
Mammalia  transmits  tlie  median  nerve  and  ulnar  artery.  A  third  origin  of  the  Pronator 
teres  is  always  atlacluMl  to  it;   this  origin  covers  the  brachial  artery.' 

Bureee. — The  subcutaneous  bursa  over  the  olecranon,  if  distended,  would  be  as  large 
aa  a  walnut.  A  second  bursa  sometimes  exists  a  little  lower  down  upon  the  ulna.  There 
is  also  a  small  subcutaneous  bursa  over  each  of  the  condyles. 

The  vertical  extent  of  the  elbuw-joiul  is  limited  above  by  a  line  drawn  from  one 
condyle  to  the  other ;  below  by  a  line  corresponding  to  the  lowest  part  of  the  bead  of 
the  radius. 

188.  Interosseous  Arteries. — About  one  inch  below  the  head  of  the  radius  the 
ulnar  artery  gives  off  the  common  interosseous,  and  this  divides  about  half  an  inch  lower 
into  the  anterior  and  posterior  interosseous.  Thus,  in  amputating  the  forearm,  say  two 
inches  below  the  head  of  the  radius,  four  arteries  at  least  would  require  ligature. 

By  flexion  of  the  elbow  to  the  utmost  the  circulation  through  the  brachial  artery  can 
be  arrested,  but  the  position  is  painful  and  can  be  tolerated  only  for  a  short  time. 

Lymphatic  Gland. — There  is  a  .Mmall  lymphatic  gland  just  above  the  inner  con- 
dyle in  front  of  the  intermuscular  septum.  It  is  the  first  to  take  alarm  in  poisoned 
wound.s  [chancres,  etc.]  rtf  the  hand. 
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13ft.  Ulna. — The  edgts  of  the  ulna  is  subcutaneous,  and  can  be  felt  from  the  olecra- 
non to  the  styloid  process  (in  supination).  Any  irregularity  could  be  easily  detected. 
The  ."Styloid  process  of  the  ulna  does  nut  descend  so  low  as  the  styloid  process  of  the 
rudlus,  or  it  would  impede  the  free  adduction  of  the  hand.  Its  apex  is  on  a  level  with 
the  radio-carpal  joint.  The  head  of  the  ulna  is  plainly  felt  and  .seen  projecting  at  the 
back  of  the  wrist,  especially  in  pronation  of  the  forearm.  It  then  lies  between  the 
tendons  of  the  Extensor  carpi  ulnaris  and  Extensor  minimi  digiti.  There  is  often  a  sub- 
cutaneous bursa  over  it.  [In  supination  it  is  the  styloid  process,  and  not  the  bead  of  the 
ulna,  which  is  felt  posteriorly.] 

140.  Radius. — The  upi>er  half  of  the  shaft  of  the  radius  fbut  not  the  head]  is  so 
covered  by  muscles  that  we  cannot  feel  it ;  the  lower  half  is  more  accessible  to  the  touch, 
espi*eially  ju.st  above  and  just  below  the  part  where  it  is  crossed  by  the  Extensors  of  the 
thumb.  Its  styloid  process  is  readily  felt,  and  made  all  the  more  manifest  by  being 
covered  by  the  first  two  Extensor  tendons  of  the  thumb.  It  descends  lower  and  lies 
more  to  the  front  than  the  corresponding  process  of  the  ulna.     The  relative  positions  of 


>8ee  on  this  subject  a  moaogmph,  "CaniUi*  Supracondyloideus  Humeri/'  by  W.  Oriiber,  Feten- 
burg,  I806. 
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iheac  fltyloic)  proceftses  can  be  best  examined  by  placing  the  tbttnib  on  one 
fiiigur  uii  tliu  other. 

Fcol  for  the  little  bony  pulley  on  the  back  of  the  radius  near  the  wri^t  wbi 
in  plucy  thp  third  Kxtensor   totidoii  of  the  thumb.     This  iirid  ihf  bone  just   aln 
tht'  place  which  we  examine  for  a  subpected  fracture  (termed  Collea's)  near 
of  the  radius. 

141.  CarpuB. — Below  tbe  styloid  procesB  of  the  radiiifi.  just  on  ibc 
tho  Kxtensors  of  the  thumb,  wo  feel  the  tubercle  of  the  scaphoid  Utinc. 
styloid  prooesii  and  the  tubercle  is  the  level  of  the  radio-earpal  joint.     A  lii 
foci  tlie  trapezium. 

Just  below  the  ulna  on  tbe  pnhn  of  the  band  we  feel  the  pisiform  bon< 
inner  side  of  this  the  cuneiforiii. 

There  are  Hcveral  transverse  furrows  on  the  paliiiMr  a-^peci  o\^  the  wrisi. 
of  these,  which   is  sliijhtly  convex   downward,  corrcj-ponds  with   tbe   upper   edg 
anterior  annular  ligament  and  the  intercarpal  joint.     The  line  4if  the   radio-carji 
ftH  already  stated,  is  on  a  level  with  the  apex  of  the  styloid  process  of  llic  ulna. 

In  forcible  [and  resisted]  tiexioti  of  the  wrist  tbe  tendon  of  the  Flexor  carpi 
and  that  of  the  Palmaris  longus  conic  up  in  relief.     On  the  outer  side  of  the 
tendon  we  feel  tbe  puUe,  the  radial  urtery  here  lyinp  cloric  to  the  radius. 

The  tendon  of  the  Paluiuris  longus  runs  near  tbe  middle  of  tbe  wrist,  aii( 
inner  border  runs  the  median  nerve.  In  letting:  out  decp-sented  matter  ncur  i 
tbe  incision  should  be  made  close  to  and  parallel  with  the  inner  edpo  of  tl 
Flexor  tendon,  so  as  to  avoid  injury  to  the  median  uervc.  [The  median  nem 
forearm  lies  under  the  Flexor  .sublimis  di^itoruni,  in  a  line  drawn  from  tbe  ben 
elbow  just  inside  the  artery  to  a  point  U'tween  tbe  tendons  of  tbe  Palmarie  Ion 
the  Flexor  carpi  radialis.  It  is  here  not  only  amenable  to  operations,  but  oi 
accidents.] 

Wo  can  feel  the  tendon  of  the  Flexor  earpi  nlnnris  for  some  distance  aboi 
It  overlies  the  ulnar  artery  and  s<>mewhrtt  mask^  it5  pulsation. 

14;J.  Pulse. — The   "pulse  at   the   wrist"   is   felt   just  outside   tbe   tendon 
Flexor  carpi  radialis.      In   feeling  the  pulBC  it  should  be  rcmen»berod   that 
coses   the   superfieialis  vohe  arises   higher  and   is   lar^r  than   usual.      Tu  such 
runs  b}'  the  side  of  the  radial  artery,  and  ^ives  additional   volume  to  the 
old  writers  call  it  '*  pulsus  duplex."     When   in  doubt,  therefore^  it  is  well 
pulse  in  each  wrist. 

143.  Great  Carpal  Bursa. — The  ^reat  synovial  sbeutb  under  the  annular  1 
common  to  the  Flexor  tendons  of  the  finj;ers  iind  tbe  long  Flexor  of  tbe  tltunib 
apward  about  an  inch  and  a  half  above  tbe  edge  of  the  ligament,  and  downward 
as  the  middle  of  the  palm.  This  general  synovial  sheath  cftmmunicates  with  th« 
^heatli."  of  the  thiiuib  and  the  little  linger,  not  with  that  of  tho  index,  middle,  i 
fingers.  [Ilenee  felon?  on  the  thumb  and  little  finger  are  mucb  more  dangcn" 
fortunately  much  more  rare)  than  on  the  other  fingers,  since  the  pus  may  m\ 
uiain   synovial   sheath  of  the  Flexors.]  ^M 

144.  "  Tabatifere  anatomique." — On  tbe  outer  side  of  the  wrist  we  c«| 
see  and  feel,  when  in  action,  the  three  Kxtensor  tendons  of  tbe  rhumb,  Rctfl 
second  and  third  there  is  deep  depression  nt  tbe  root  of  tbe  thumb  which  the 
buinoronsly  call  the  "  tabatitre  anatomique."  In  this  depression  we  can  make 
tlie  relief  of  tlie  supertieial  radial  vein  ;  2,  the  radial  artery  in  its  passaige 
of  tbe  hand  ;  3,   the  upjier  end   of  tbe  metacarpal   bnne  of  tho  thumb. 

145.  Tendons  on  the  Back  of  tbe  Wrist. — The  relative  positions 
Kxtensor  tendons  of  the  wrist  and  fingers  as  they  play  in  their  grooves  over 
the  radius  and  ulna  can  all   be  distinctly  traced   when   the  several  niuacb 
action.     The  length  of  their  synovial  sheath.^  should  be  remembered.     Th< 
one   inch   and  a   half  to  two  inches  and  a   half.     The  longest  of  all   arc 
Kxtensors  of  the  thumb.      When  these  sheaths  are  infiamed  and  swollen,  tl 
the  tendons  becomes  painful  and  gives  rise  to  a  feeling  of  crepitus,  culh 
crepitans"  by  some  writers.      It  is  .said  to  be  met  with  sometimes   in  pianist 
overstretching  of  these  muscles,  sec  §111.] 

146.  Lines  of  Arteries. — The  course  of  the  radial  artery  correspom 
drawn  from  the  outer  border  of  the  tendon  of  the  Biceps  at  the  bond  of  tbe  e! 
the  front  of  the  forearm  to  tbe  front  of  the  styloid  process  of  the  radiua.      In  tl 
third  of  its  courae  the  artery  is  overlapped  by  the  Supinator  longus.     To  luak 
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ance  for  this,  ilit-  incision  for  the  ligature  of  the  artery  in  ihis  pituation  »hoiilJ  be  madu, 
not  precisely  in  the  line  of  its  course,  but  rather  nearer  the  middle  of  the  forearm. 

The  line  of  the  ulnar  artery  runs  from  the  middle  of  the  bend  of  the  elbow  (sliEfhtly 
curvin)^  inward)  to  the  outer  side  of  the  pinifitrm  hone.  The  radial  and  ulnar  arteries 
can,  in  most  cases,  be  effectually  commanded  by  pressure  well  applied  at  the  wri&t  in 
wounils  of  the  palmar  arch. 

Before  we  make  inoisi(>ns  along  the  foreann  it  is  always  desirable  to  ascertain  whether 
the  ulnar  artery,  whicli  usually  runs  under  the  superficial  musetett,  may  not  run  abnor- 
mally over  thent ;  in  wliich  case  its  pulsations  can  be  felt  all  down  the  forearm. 
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147.  It  is  beside  the  purpose  here  to  examine  the  r^uestion  whether  the  band  can  tell 
more  than  the  arm,  the  lej^,  or  any  other  part  of  the  body  about  the  physical  constitution 
of  it:}  owner,  and  t-o  what  use  it  ha^  been  put.  Those  who  are  interested  in  this  subject 
should  read  a  very  elaborate  treatise  by  Cams*  On  tftc  Jif^i»on  nud  Meaning  of  the  Difftr- 
enf  Fomu  of  the  Hftnd.  Still  le.«is  would  I  iiidul*<e  curiosity  by  inquiring  whether  the 
professors  of  chiromancy,  relyin§:  on  the  text  ''erit  .signum  in  manu  tua  et  quasi  monu- 
mentum  ant«  oculos  tuos."  can  advance  any  reasonable  pretensions  for  their  assertioa 
that  they  can  read  in  the  furrows  of  the  palm  the  future  destiny  of  its  master 

148.  Furrow  in  Palm. — ^The  only  furrow  in  the  palm  useful  as  a  Burjrical  land- 
mark is  that  which  runs  transversely  across  its  lower  third  [from  the  ulnar  border  ift  the 
interspace  between  the  fore  and  middle  finders],  and  is  well  seen  when  the  finjjera  are 
slightly  !)ent.  Thin  transverse  furrow  correspond-*  pretty  nearly  with  the  metacar])al 
joints  of  the  fniiddle,  ring,  and  little]  lingers,  with  the  upper  limit  of  the  s^'novial 
sheaths  of  the  Flexor  tendons  of  the  fuur  tingers  (that  of  the  liltle  finger  excepted  ( 143)); 
also  with  the  splitting  of  the  palmar  fascia  into  its  four  slips.  The  iranaversc  metuear|)al 
ligament  lies  in  the  same  line  with  it.  Again,  a  little  below  this  furrow  the  digital  arteries 
biFuroate  t«  run  along  the  opposite  sides  of  the  fingers.  [The  furrow  which  starts  between 
the  thumb  and  forefinger  on  the  radial  border  of  the  hand,  and  runs  toward  the  ulnar 
border,  marks  the  level  of  the  metacarpal  joint  of  the  forefinger.  The  third  marked 
crease  is  caused  by  fiexion  of  tht;  thumb;  the  other  two,  by  flexion  of  the  fingers.] 

14U.  Interdigital  Folds. — By  pressure  upon  the  interdigital  folds  of  skin  we  can 
feci  the  transverse  ligament  of  the  fingers,  which  prevents  their  too  wide  separation. 
The  skin  of  these  folds  is  much  thinner  on  the  dorsal  than  the  palmar  aspect ;  hence 
deep-seated  abscesses  in  the  palm  very  frequently  burst  on  the  back  of  the  hai»d. 

150.  Digital  Furrows. — Concerning  the  transverse  furrows  on  the  palmar  sur- 
face of  the  fingers,  notice  that  the  first  furrows,  close  to  the  palm,  do  not  correspond 
with  the  metacarpal  joints.  The  second  and  third  furrows  do  correspond  with  their 
respective  joints. 

The  slight  depression  observable  between  the  ball  of  the  thumb  and  that  of  the  little 
finger  corresponds  with  the  middle  of  the  anterior  annular  ligament. 

151.  Palmar  Arterial  Arches. — In  opening  abscesses  in  the  palm  it  is  important 
to  bear  in  mind  the  position  of  the  lai^e  arterial  arches  which  Itt^  beneath  the  palmar 
fascia.  The  line  of  the  superficial  palmar  arch  crosses  the  palm  about  the  junction  of 
the  upper  with  the  lower  two-thirds — that  is.  in  the  line  of  the  [web  of  the]  thumb  ttop- 
aratt'd  widely  from  the  fingers.  From  this  the  digital  arteries  run  straight  between  the 
shafts  of  thu  metacarpal  bones  toward  the  clefts  of  the  fingers.  Incisions,  therefore,  to 
let  out  pus  beneath  tli(.'  palmar  fascia  may  safely  be  made  in  the  lower  two-thirds  of  the 
palm,  provided  they  run  in  the  direction  of  the  middle  line  of  the  fingers.  The  deep 
palmar  arch  lies  half  an  inch  nearer  the  wrist  than  the  superficial. 

152.  Distal  Arteries. — As  the  digitul  arteries  run  along  the  sides  of  the  fingers, 
the  incLsion  to  open  a  theeal  abscess  should  be  made  strictly  in  the  middle  line.  It  should 
be  made  not  over,  hut  between,  the  joints,  since  the  sheath  is  strongest  and  thicke,sl  over 
the  shafts  of  the  phalanges,  and  therefore  more  likely  to  produce  strangulation  of  the 

^^  euclosed  tendons. 

^B  15!5.  Metacarpal  Joint  of  Thumb. — The  joint  of  the  metacarpal  bone  of  the 

^"  thumb  with   the  trapezium  can   be  distinctly   felt  by  tracing   the    dorsal   surface  of  the 

I  boue  upward  till  wc  come  to  the  prominenc<^  which  indicates  the  joint  at  the  bottom  of 

I  the   '•  tabatiere  anatomique  "   (140).     Supposing,  however,  there  be  much  swelling,  the 

L  ^Utbci-  Grund  uiui  Ji<dcuiung  tUr  vcrtckitdctien  Formen  drr  Hand,  Stutt^rt,  1846. 
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knife  introduced  at  the  angle?  between  the  first  and  second  metacarpal  bones 
the  joint  if  the  blade  be  direetf^d  outward. 

154.  Sesamoid  Bones. — The  sesamoid  bones  of  the  thumb  can  bo  distinct] 
Just  above   tlieni — that    !.«,  nearer  to  the  wrist— lies  the  joint  between    the   tnetn 
bone  and  the  first  phalanx.      We  should  remember  the  position  of  these  bonea  in 
tation   at  this  joint.      MnUttU  mnfaiidin.  the   »aue  observations  appiv    to    the    m*i 
bones  of  the  great  toe. 

The  Extensur  tendon  of  the  last  joint  of  the  thumb  crosses  the  ap«x  of  tli 
interositeouH  8pnce.  Under  the  tendon  and  in  the  angle  between  the  bones  we  fe 
radial  art-ery  just  before  it  **inks  into  the  palm. 

155.  Subcutanftous  Veins. — The  vein.s  on  the  back  of  the  hand,  and  their  ar 
mcnt  in  tlie  form  of  archc:i  which  receive  the  digital  veins,  are  sufheiently  obvious. 
number  and  arrangement  of  the  arches  may  vary,  hut  in  all  bauds  it  is  inter^rtJ 
notice  that  the  veins  from  the  fingers  run  up  between  the  knuckles  and  out 
way. 


i 


156.  Interosseous  Arteries. — Since  the  dorsal  interosseous  arteries,  like 

sr,  run  alon<^  the  interosseous  spares,  incisions  to  let  out  pus  should   always  be 

along  the  lines  of  the  nictaourpul  bones.  ^m 

157.  Distal  BursGG.^fSmall  t^ubcutaneous  bursie  are  sometimeH  dcvelope^^ 
knuckles  and  the  backs  of  the  joints  of  the  fingers.  They  of^en  become  enlargiQ 
unseemly   in  persons  of  a  rheumatic  or  gouty  tendency. 

158.  Knuckles  and  Digital  Joints. — The  three  rows  of  projection*  calle<] 
knuckles"  are  formed  by  tlie  proximal  bones  of  the  i^everal  joints:  thus  the  first 
formeii  by  the  ends  of  the  metacarpals;  the  second,  by  the  ends  of  the  first  phal 
and  so  forth.  In  amputations  of  the  fingers  it  is  well  to  remember  that  in  all  cai 
line  of  the  joint^j  is  a  little  in  advance  of  the  knuckles;  that  is.  nearer  the  end  < 
fingers. 

Long  and  graceful  fingers,  coupled  with  thickness  and  breadth  of  the  sentient 
their  ends  and  too  great  arehing  of  the  nails,  have  been  reganled.  ever  since  tj 
Hippf»cratcs,  as  not  unlikely  indications  of  a  tendency  to  pulmonary  disea£;o. 

[iSiaining  the  nails  (f.  y.  by  nitric  acid)  affonls  a  means  of  detennininp  th< 
the  rate  r)f  their  growth,  and  therefore  of  the  nutritive  prncesses  in  the  correspc 
arm  ur  leg.] 
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The  following  n^pon   is  from   Mr.   M^alsham  of  St.    Bartholomew's   fToapiul, 
having  a  ^mall   hand   (somewhat   less  than  seven  and  a  half  inches   round),. 
opportunities  of  introducing  it  up  the  rectum  in  the  living  subject  for  the 
diagnosis : 

'*  It  is  possible  to  introduce  the  hand  (if  snialh  into  the  rectum,  in   many  i 
the  sigmoid  fiexure,  and  in  rare  instances  into  the  descending  colon. 

"Once  beyond  the  sphincter,  the  hand  enters  a  capatious  sac,  and   the 
important  part.*^  ran   \>c  felt  through  it.s  walls: 

*' Thntugh  tilt'  anterior  wall  the  hand  first  recog;nizee  the  prostate,  which  f< 
moderatt'ly  large  ehestnut.  Immediately  behind  the  prostate  the  vesieultr  8<*iiiintt1 
be  distinguished  as  two  softish  masses  situated  one  on  either  side  of  the  niiddU 
Internal  to  them  the  whipcord-like  feel  of  the  vasa  deferentia  can  be  readily  trmem 
the  bladder  to  the  sides  of  the  |>elvis. 

"The  hladdor  is  easily  recognized,  when   moderately  dif*londed,  as   a   soft,   flactl 
tumor  behitid  the  pntsiatc;   when  empty  it  cannot  l>e  distinguished  from  the  i\ 
which  then  descend  between  the  roi'tum  and  the  pubea.     The  arch  of  the  pol 
well   defined  when  the  bladder  is  empty. 

*'  Through  the  posterior  wall  of  the  bowel  the  coecyx  and  aacrum  can  Ifce  felt, 
of  the  sficrum  being  readily  followed  by  the  hand. 

"  The  projecting  spine  of  the  ischium  on  each  side  of  the  pelvis  ia  a  rmh 
mark.     From  this  point  the  outlines  of  the  greater  and  lesser  sacro-isrhiatic  foi 
be  traced  by  the  fingers,  and  any  new  growth  encroaching  on  the  pelvic  ojivity  til 
these  apertures  could  be  easily  detected. 

*' If  the  hand  be  now  pushed  farther  up  the  gut,  the  promontory  of  the 
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reached;  the  pulsation  of  the  iliac  ves«els  becomes  manifest,  and  the  course  of  the 
external  iliac  can  be  tmccd  along  the  brim  of  the  pelvis  to  the  crural  arch,  the  lotwe 
attachments  of  the  rectum  permitting  very  free  movement  in  this  direction.  The 
internal  iliac  artery  can  also  be  followed  to  the  upper  part  of  the  great  sacro-iHchiatic 
foramen. 

"  By  semi-rotatory  movement  and  alternately  flexinir  and  eitcndinp  the  fingers  the 
hand  can  gradually  be  insinuated  into  the  commencement  of  the  sigmoid  flexure.  In  the 
sigmoid  flexure  the  fingers  can  explore  the  whole  of  the  lower  part  of  the  aMomen,  the 
loose  attachment  of  this  portion  of  the  gat  permitting  the  hand  to  travel  freely  over  the 
iliac  and   hypogastric  regions. 

"  The  parts  that  can  here  bt*  felt  are  the  bifurcation  of  the  aorta,  the  division  of  the 
common  iliac  arteries,  the  iliac  fossu,  and  the  crest  of  the  ilium. 

"  In  the  female  the  uterus  in  the  middle  line  &nd  the  ovaries  on  cither  side  can  be 
readily  distinguished. 

**  In  the  introduction  of  the  hand  into  the  rectum  in  a  patient  under  chloroform  the 
dilatation  of  the  Sphincter  ani  should  be  very  griidual  :  firf«t  two  fitigerf*,  tlioti  fi)ur.  and 
finally  the  thumb,  j^huuld  be  passed.  It  is  necessary  to  use  con^dcrable  force,  and  unlesa 
care  be  taken  not  only  thi^  integumentary  edge  of  the  anus,  but  the  Hphinctcr  itself,  may 
W  lacerated.  The  introduction  ia  facilitated  by  the  application  of  the  other  hand  upon 
the  abdomen. 

**  When  the  dilatation  has  been  gradual  and  the  hand  not  too  large,  no  incontinence 
of  feces  and  no  very  considerable  amount  of  pain  have  resulted. 

**  We  have  been  informed  on  reliable  authority  that  permanent  incontinence  of  fecca 
has  occasionally  followed  these  examinations." 

Lastly,  we  think  it  right  to  in.sijit  upon  the  important  fact  that  in  some  subjects  eveD 
a  small  hand  cannot  be  passed  up  the  rectum  beyond  the  reflection  of  the  peritoneum 
over  the  second  part  of  the  gut.  In  snch  injrtanccs  the  peritoneum  offers  a  resistance 
like  a  tight  garter,  and  prevents  the  farther  advance  of  the  hand  without  great  risk 
of  lacuraiiun  of  the  parts.' 
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VoT  this  report  I  am  indebted  to  Dr.  Godson  of  St.  Bartholomew's  Hospital : 

*^  The  finger  introduced  into  the  vagina  comes  upon  the  carunculie  myrtifornies,  which 
are  vascular  membranous  processes  independent  of  the  hymen,  variable  in  number^  size, 
and  form.     It  also  feels  the  transverse  ridges  known   us  '  rugas.* 

"  Along  the  anterior  wall  of  the  vagina  the  finger  readily  detects  the  track  of  the 
urethra,  which  feds  like  a  prominent  cord  and  forms  an  excellent  gnidc  to  the  orifice  of 
the  meatus  urinanus  in  passing  a  catheter.  The  orifice  is  indicated  by  a  slight  semi- 
circular pruminencc  situated  about  one-third  of  an  inch  above  the  orifice  of  the  vagina. 
Behind  the  urethra  the  finger  comes  upon  the  posterior  wall  of  the  bbidder.  But  the 
bladder  is  not  perceptible,  as  such,  to  the  touch  unless  distended.  With  a  catheter 
previously  introduced  it  is  much  more  readily  explored. 

'*  The  septum  between  the  vagina  and  the  rectum  is  so  thin  that,  should  the  rectum 
contain  fecal  matter,  its  presence  becomes  at  once  apparent  to  the  finger. 

"The  cervix  uteri  is  felt  protruding  from  the  roof  of  the  vagina  in  a  direction  down- 
ward and  backward — that  is,  in  a  line  from  the  umbilicus  to  the  coccyx.  The  os  uteri  is 
felt,  small  and  round,  in  the  centre  of  the  cervix.  The  posterior  lip  feels  a  little  lower 
than  the  anterior.  The  cul-de-sac  formed  by  the  vagina  in  front  and  l>cbind  the  cervix 
should  be  perfectly  clastic  to  the  touch,  and  not  communicate  the  sensatioD  of  a  resisting 
body.     Any  resistance  here  besfjeaks  an  abnormal  condition. 

"  The  bony  landmarks  within  reach  of  a  finger,  or  perhaps  two,  in  a  woman  who  has 
not  borne  a  child  are  the  .«ymphysis  pubis,  the  rami  of  the  pubca.  and  ischia.  The  coccyx 
and  part  of  the  hollow  of  the  sacrum  may  also  be  felt,  but  not  without  exerting  much 
pressure  on  the  posterior  wall  of  the  vagina,  which  gives  considerable  pain.  If  the  prom- 
ontory of  the  sacrum  can  be  felt,  it  is  a  sign  that  the  conjugate  diameter  of  the  pelvis 
is  abnormal. 

"  The  finger  in  the  rectum  can  detect  almost  everything  whirh  has  been  mentioned  in 
connection  with  the  vagina.     The  shape  and  direction  of  the  cervix  uteri  are  almost  as 

*  For  further  information  on  this  subject  sev  a  paper  by  Mr.  Walshum  in  •^.  Bnrthulvma^g  Hogpilal 
RtporU^  vol.  xlL 
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perceptible,  and  the  posterior  wall  of  the  uterus  can  be  examined.  The  peritone 
termed  recto-vaginal  (Douglas's  space)  can  also  be  well  explored,  and  anything  abi 
detected  in  this  direction — a  point  of  great  importance  in  the  diagnosis  of  diseas 
displacements  of  the  uterus. 

"  The  ovary  in  its  normal  state  and  position  cannot  be  detected  by  the  touct 
with  the  hand  firmly  pressed  on  the  hypogastrium.     If  a  movable  body  be  felt  tl 
the  vaginal  roof  on  one  side  of  the  cervix,  if  this  body  be  exquisitely  tender  and 
at  once  from  the  finger,  it  is  an  ovary  in  a  state  of  prolapse. 

"  The  fundus  of  a  healthy  unimpregnated  uterus  never  rises  above  the  Ic 
the  brim  of  the  pelvis,  and  cannot  therefore  be  felt  by  pressing  the  hand  ( 
hypogastrium. 

"  The  direction  of  the  uterus  is  subject  to  changes  which  cannot  be  looked  n 
abnormal.  The  fundus  may  be  thrown  backward  by  a  distended  bladder  or  forwar 
distended  rectum.  The  axis  of  its  cavity  is  not  a  straight,  but  a  curved  line,  and  \ 
sounds  should  be  shaped  to  suit  it." 


■ 
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nmgnus  muscle,  471 

Annular  tiKiinient  of  radius  and 

■ 

piUicia  niusclf,  hand,  454 

ulna,  .333 

Aponeunisii*,  364                                          ^H 

foo^  492 

of  wrist,  anterior,  449 

of  deltoid,  432                                          ■ 

Adenoid  connective  tiwue,  48 

tHwterinr,  450 

of  external  oblique  in  inguinal        ^^^H 

AHijMMe  tbiKue,  49 

of  ankle,  anterior,  487 

region.  9U2                                ^^^M 

Aflerenl  veireels  of  kiduey,  947 

external.  488 

infraepinous.  434                            ^^^^| 

Air-c«lU,  938 

inlvriiul,  488 

of  occipilo-fninlalts.  367                 ^^^^H 

Air-sacM  of  lung,  93ft 

of  6tai>e6,  830 

Bubacapular,  433                               ^^^H 

Alieof  vomer,  197 

Annulus  ovnlis,  909 

flupnihyoid,  388                              ^^^^| 

AJar  ligauienlii.  310 
of  knee,  351 

A nterif  ir annu lar  ligament,  wrist, 

of          palate,  851                               ^^^^H 

449 

fiuprii^pinous,  433                             ^^^^H 

tlioracic  arterv  556 

L 

ankle,  487 

Apophysis.                                         ^^^H 

1045                                ^^^1 

■    1  fl-    -^^^^ 

^^^^^H 

^^^^H 

1 

um                 ^^H 

r             INDEX, 

^^H 

Apparatus  li^tn  en  tosiis  colli,  309 

Arteries  or  artery — 

Arteries  or  arterr-^^ 

( 

Api-ttiidugts  of  eve,  SiW 

acromial  thoracie,  556 

cuwmunii--u(iti^  bran 

of  rtkin,  02 

aUr  ihoraeie,  ooti 

nar.  5tf9 

, 

of  uterus,  984 

alveolar,  524 

coronary  of  heart,  6C 

H 

Ap]>eiidicys  epiploicae,  869 

anoiilouiotica    nmiu;nn   of   bra- 

of lip,  51 S 

1    ' 

Appendix  of  righi  ftiiricle,  907 

chial,  OtJl 

[conicol,  5:{9]     ^^ 

1     1 

of  lofl  auricle.  911 

of  fenionil,  599 

[liyatem  ul,  in  1>C^| 

Tt.Tinifornu9,  882 

angular,  ol8 

cremaMterir,  593   ^| 

1 

[rtiir>;iml  lumlomy  of,  8ft2] 

[aiilerior  and  interuol  frontal, 

cri CO- thyroid,  515 

1 

ArjUii  labyrjiittii,  837 

5.S7] 

cystic,  570 

1 

AqiiiediiL'tus  ctichleti',  174,  834 

cerel.rul.  633 

deep  branch  of  ^U^H 

■1 

Vftrtibiili,  174,832 

[cerebral,  .W4,  537]  . 

cervical.  •V>2     ^H 

II     1 

K:illf.pii.  174,  H27 
hyUU,  7Ul 

elioritid,  5X4 

[femoral.  594]  ^H 

U     1 

ciliary.  532 

palmar  arch,  o^^| 

1      1 

Aqueous  humor,  HI 6 

ooinmunicaling,  531 
interuoaial,  652 

lemporal.  524    ^H 

1      11 

ArachiKiid  of  brain,  6ti3 

deferent,  5S6         ^H 

1      1 

of  ford,  6oii 

Bpinal,  549 

dental  inferior.  fi^| 

1      n 

Aninlii  t'orfKira.  911.  912 

aorta,  5ll2 

superior,  624     ^H 

1       '' 

ArnntiiiK,  venlriolwof,  GG7 

alxlominal,  571 

descending  aorlA^^^H 

Arl>or  vilif  nterina,  itSl 

arch  of,  60.S 

palatine,  624      ^H 

1 

of  rerebcllnin,  711 

a.sccnding  part.  504 

digital  planuir.  <>t^| 

1 

Arch  of  imrta,  oO.'l 

dew-ending  part,  6t»5 

of  ulnar,  669    ^^H 

1            t' 

iiet-iiliaritica  of,  50(1 
bnuu'Iies  o(,  507 

transverse  jMirtion,  604 

don^l.  of  jtenitt,  fi^^ 

1             1 

Ihoracic.  5tiU 

of  si-iipula,  5o7^H 

1            1 

suiyical  anatomy,  50(5 

articular,  knee,  602 

dorsali})  halluoia^^H 

1 

of  pul««,  2t>l> 

aik-entling  cervical,  550 

indicia.  5ti4         ^| 

1 

of  a  vertebra.  143 

pharvngeal.  520 

liuKUO^.  515         ^1 
pedis.  60.7            ■ 

1 

enpraorbiial,  107 

auditory.  549,  838 

j 

cnirnl  or  feinitral.  1004 

auricular  anterior,  521 

pdlicia,  564       ^| 
epignKtric.  593       ^| 

\ 

palmar  superlieial,  'iO« 
deep,  663 

iMwterior,  520 

1 

axillary,  554 

landmarks  of,  l^H 

! 

plantar,  610 

landmark.'^  of,  1055 

aupcrinr.  552      ^^k 

xyjtoinalic,  212 

azvgoe  of  knee,  602 
ba^filar.  549 

(iii[>er{iciitl,  697  ^1 

Arches,  pharyngeal,  117 

ethmoidal,  5;i2 

aortic,  fa'lal,  127 

brachial.  558 

external  csmimI,  512 

An-iforni    fibres  of  medulln  ob> 

bronchial.  570,  939 

plantar,  CIO       JH 

^ 

lonnata,  068 

buccal,  524 

iliac.  691              ■ 

Arcuate  tibrcs  of  cerebrum,  707 

of  bulb.  581) 

facial.  516               S 

of  eerelK-'Uimi,  711 

ealeanean.  internal,  609 

lundmnrka  of.  IflH! 

Area,  germinal,  1*>2 

carotid,  oimmon,  609 

femond,  594 

ArtH.li,  of  lipca»t»988 

external,  512 

cinuprf-ssion  of.  1(>4 

Areolar  iif«ue,  46 

iiiicnml,  528 

landmarks  "l^  Jifa 

Arm,  back  of,  miwcles  of,  438 

carpal  idnnr,  569 

deep,  598             ^1 

from  of.  miiitc'leti  of,  435 

of  cavernous  body,  689 

frontal.  632             ■ 

1 

urtcriw  of,  54 1 

nidial,  564 

landmarks  of,  ]^| 

1 

hmwi  of,  237 

centnili«t  relinip,  532 

[gangliiinic  trVsteoa^H 

l|ll         H 

fttsciiL  of.  VMy 

cerebellar.  549 

6:i6]                  |H 

landinarkH  of,  1054 

cerebral,  5:U.  649 

gastric,  574.  577    ^| 

Kin)«h:irn>  glands  of,  643 

aitoending  cervical,  660 

gaatro-duodenal  i%7R 

lyiuplKiiK's  of,  G43 

Biipcrficial.  551 

gaBtn>epiploi(«  dextfi 

superficial  fascia  of,  431 

pnncepB,  519 

siniHlra,  577 

nervoft  <if,  765 

proftin<la,  5''>3 

gluteal.  591             ^ 

reins  of.  «23 

chonjid  anterior,  634 

inferior,  590     ^H 

H  li 

Amobr!4  nerve,  739 

iK«terior,  549 

jundiuarka  o^^| 

ntniii  for,  174 

ciliary,  5:12 

hcllciuc.  9(>6         ^H 

^n;£l)on,  721' 

circle  of  Willis.  550 

hemorilmidal  infi^B 

Arlert:i  wntndif*  retinw,  532 

[circular,  of  uterus,  982] 

midtllc.  5S4}     ^H 

Artcriir  pro  iriip  renales,  949 

circuindcx.  of  arm,  657 

6U[H;rior.  r>79      ^H 

re*vptu.-u  i.  530 

of  thigh,  598 

hepniio,  574             ^J 

Artertt*^,  development  of.  126 
A  neriw.  general  anatomy  of,  78 

iliac,  59a 

hyoid  branch  of  UlM 

Buiierficial.  597 
cochlenr,  838 

of  superior  thyroid 

anuittomoses  of,  501 

hyiMCaftric  lu  loetuEw 

i*aj>illary,  81 

cntx*ygcal,  690 

ileo-colic,  579 

diMribution  of,  501 

cnlica  dextra,  670 

iliac.  cx>minon,  582 

mtNlv  of  divifiou,  501 

mciliu,  579 

external,  591      ^h 

mode   of  origin   of  branches^ 

6tni-4nL,  -579 

internal,  584      ^H 

501 

cceliac  axia,  574 

ilio-luml»ar,  691     ^H 

nervi*  of.  81 

wmeN  nervi  iflchiadici,  590 

inferior  t.vrelH.'tl&r,  Sll 

■heath  of,  80 

phreuici,  552 

Henlnl,o2.'$ 

Btruclnrc  of.  78 

common  car^Jtid.  509 

labial,  518           ^H 

subdivision  tif,  501 

[femoral,  594 J 

laryngeal.  .S50   ^H 

Hvstemic,  501 

iliac.  682 

nip«>eiueric,  579^H 

veanets  of,  80 

oommuniGAtioe,  anterior  cere- 

profunda. 6(U     ^H 

Arteries  or  nrien-,  aceeawirv  pu- 

bri,  634 

pyloric,  575       ^B 

^^^^^^^^1^1 

dic.  5«K 

posterior  cerfbri,  534 

thyroid,  f»50      ^H 

lb 
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Arteries  or  artery — 

Arteries  or  artery  — 

Arteries  or  artery — 

infraorhiial,  524 

[of  the  n-si-ending  parietal  con- 

spinal,  median,  549 

innnminiiie.  508 

Tolulion.  538 1 

splenic,  576 

H       inteixxwtnl.oTl 

[of  (he  medu  llu  obb  >n^ia,  548] 
[of  the  spinal  «»r(l,  547] 

sterao-mnstoid,  519 

H           unteridr.  6*»2 

tttylo-mafitoid.  520 

H           Biiperior,  5V2 

ophthalmic,  5;^0 

siibclavian.  542 

H       inleriiiil  iiudiiory,  8.'^ 

orbital,  524 

landmarks  of,  1033 

■           caroti.i.  .Vi8 

ovariiin.  581 

mibljn^nal,  515 

iliac,  584 

pftlatine,  ascending,  517 

tfutriniixillnry,  618 

mamniitry.  551 

descendinK,  524 

submenlnl,  51 K 

maxillnrr,  522 

piKit^-rickr,  524 

aubsc&|>ular.  -V^ 
aupertlcial  rervicail,  551 

plnnlar,  tilO 

of  pharyngeal,  520 

inU'ri.»?*cH>ii«  ulnar,  588 

p*lmar  arch,  superficial,  666 

circumflex  iliac,  59H 

landmarks  tit,  I05'J 

dtf  p.  5*>3 

[femoral,  5»4] 

of  fiKil,  007 

palmar  interuasei,  666 

|ierincul,  589 

lanilniarkA  of  laSd 

paltK^bml,  532 

pahiiur  arch,  666 

of  hand.  5<i5.  .^»8 

[Hiiurcatie.  577 

BUperlicialis  volte.  564 

inlcwiini  tfimi»,  577 

jtanrrcatico-thmdenaliH,  676 

sui»erior  cerebeilar,  549 

labiul  interior,  518 

inlerior.  577 

epignstric,  552 

lachrymal.  5Jl 

perforatins:,  of  bund,  565 

hemorrhoidal,  580 

Iaryn;{t;al  Mtiperior,  515 

of  thigh,  599 

intercijstal.  -^2 

inferior,  550 

of  f(x>t.  610 

larynpeal,  515 

latt'DiJ  esacral,  591 

of  intercoelal,  552 

mesenteric.  577 

spinal,  517 

plantar.  609 

profunda.  501 

latendif^  nitsi,  518 

perii*ardift(!,  .')o2,  570 

tlK>nu'ic,  556 

lentii'tdii-siriuUs  530] 
ingtiaU  515 

perineal,  superficial,  589 

thyroid,  514 

transverse.  689 

supraorbilnl,  531 

lon-^  filiflry,  532 

peroneal.  608 

suprarenal,  580 

llioradu,  550 

anterior,  609 

supnw-apidar.  550 

lumUir.  58 1 

pliaryiiju^a  ascendeiis,  620 

sural,  tHy^ 

lualleolar,  605 

phrt^nic,  5S1 

[Sylvian,  534,  537] 

(narumary  intemnl,  551 

pollicis.  564 

Urwl.  606 

landmarks  i>f,  lOio 

p<mi  ileal.  599 

landmarks  of,  1063 

temporal,  521 

ma.sM*tfrir,  524 

anterior,  521 

Tnaxillury  internal,  521 

p<»lerior  auricular,  520 

deei..  524 

middle,  521 

me<liaii,  of  forvarin.  568 

[cercliral,  "aS,  549] 

of  Hpinal  coni,  649 

conintiinicalinf^,  5^i4 

poHterior,  521                                 ^^^ 

mediahiinul,  552 

meninfieal,   fn»iu    vertebral, 

[terminal.  535,  539]                        ^^H 

I)««^Ie^i^M■,  571 

54  H 

thoracic,  iicronuul,  550                  ^^^H 

[meilullary.  >39J 

palatine,  524 

alar,  556                                            ^^M 

DieniiiLfeal  utituriur,  530 

prnicejw  cervioia,  619 

aoru,  56U                                                 ■ 

middle.  52:; 

profuiMia  of  ami.  inferior,  661 

lon^.  556                                       ^^^H 

landmark);  of,  1027 

ttUfierior,  561 

superior,  556                                ^^^H 

small,  52-1 

<.vrvifi8,  552 

thyroid  axitt,  550                           ^^^| 

from  o«xipi(aI,519 

femnris.  598 

thyrtjid  inferior,  560                       ^^^H 

from  |>h;iryhtreol,  520 

ptorj-ifoid.  524 

KU[>orior,  514                               ^^^m 

from  verielinil,  54Ji 

plerym>-palatine,  524 

thyroidea  ima,  508.  941                ^^M 

mesenlt'ric  inferior,  579 

puUic,  deep  external.  598 

tibial  anterior.  6a3                         ^^H 

stipcritr,  577 

landmark>^  of,  1U51 

landmarks  of,  1054                     ^^H 

metuV'ariiuJ,  504 

8UiK*rliiiui  external,  598 

pfjeaerior.  007                               ^^| 

metatarHul,  OlHi 

internal,  588 

landniilrkH  of,  1055                 ^^^H 

[middle  uiid  internal  frontal. 

pulmonary.  502.  938 

recurrent,  tiOb                             ^^^M 

537] 

pyl'irio  inferior,  575 

trmsilhtr,                                           ^^^1 

[ren-bnil.  534,  537] 

of  hepatic,  576 

tmii»ven»e  facial,  521                  ^^H 

bacnil,  582 

radial.  ■!i4>2 

trunsverbaliH  colli,  551                    ^^H 

musculophrenic,  552 

landmarks  of,  1060 

tvm|wnic.  fnun  internal  caro-            V 

mylo-hyoid,  52.i 

railiuliK  indioi«,  564 

tid.5:to                                    ■ 

nasal,  o'l') 

ranine.  510 

fnmi  iiiiernal  maxillary,  523             1 

of  ophtholmio,  632 

recurrent  inlerosBeoua,  56S 

tdnar,  566                                                  1 

of  scplnni,  518 

niilial.  504 

liiudniarkH  of,  1061                      ^^^H 

nutrient  of  htiracrua,  561 

ulnar,  anterior,  667 

recurrent  anterior,  567               ^^^| 

fennir,  599  * 

prwterior,  567 
tibial.  606 

posterior.  567                                  ^^^H 

liliula.  IK)9 

umbilical  in  fcetus,  686  916              V 

radius.  5C8 

renal.  584) 

uterine,  ^*i                                   ^^^B 

tibia.  609 

sacral  lalcml.  591 

[uncinate,  539]                                ^^^H 

ulna.  5ti7 

middle,  582 

vai^inal.                                             ^^^| 

oUunitor.  537 

scapular,  (totrterior,  551 

va«a  aljermnlia  of  arm,  660            ^^H 

otvipilal,  5Ifl 

sciatir.  5lK» 

brevia.  577                                            1 

<Fuouhageal.  571 

[of  bruin.  5:J4J 

[of   Unicu'i.  eonvolutioD,  538, 

short  ciliary.  532 

inte>«tini  tenuiK,  677                     ^^^H 

sinnioid,  -ylh 

54(i                                  I^^^H 

spermatic,  581,  968 

vesical  inferior,  586                        ^^^B 

540] 

apheno-pnltttine.  525 

middle,                                         ^^H 

(of  cerebral  heinorrhnge,  536] 
[of  the  iwcetidniB  frontal  cou- 

ttpinni,  aiueri'if.  549 

superior.  586                                ^^^| 

hilenil,  51') 

vestibular,  838                         ^^M 

vohiticm,  53*] 

posterior,  649 

Vidian,                                             ^^^B 

1<M58 


INDEX. 


Arteriolte  recup,  950 
ArthnKlia,  'JtfK 

Articular  aneriea   (knee),  from 
iKtpliteul,  603 

carliiii^e^  141 

lamellii  of  Umt*.  296 

pHKVsijtai  cif  verieltae,  143 
Articiitationif  in  (renLTnl,  'JUti 
dillircui  kinds  of,  2y7 

acriitiiinH'laviculiLr,  324 

ankle.  Ho4 

a«tragfilo  calcanean^  358 

aBtniKaloDCHphoiil,  3(i0 

allu-asoiil,  ^Oti 

calcaneo-KstmcBluid,  358 

caleontiu-cuboicl.  3o9 

culcAneo-HCuphoiil,  359 

carjm- metacarpal,  338 

carpul,  33(j 

cla£i»ifiniiion  of,  207 

cocovpeal,  321 

cbouiirii-titenial,  315 

cobto-tnLnhver»e.  315 

cwto- vertebral,  313 

elbow,  329 

fcmom  tibial,  347 

hip.  342 

iinmovttble,  297 

kneo.  34ti 

metacar(ml,  340 

niet!ioir|K»-pli:il:ingenl,  340 

niet:il:irbi> -phnlnn^^'eu),  3C1 

inetalursul.  3f>l 

mixt-a.  298 

movable.  298 

muvcinenlii  of,  300 

occipito-atloid.  309 

oocipit(Mixoid,  309 

pelvis.  320 

pelvi.4  with  «pine,  318 

phalanKeSi  341 

pubic,  321 

riulii>-(-:irpul,  3^)5 

radioulnar,  inferior,  333 
middle.  :i33 
miperi(tr,  333 

sncro-cticevgeal,  320 

Micrt»>ilin(\  31l) 

Bacrri-»iri:Uic,  320 

BBC  ri>- vertebra  I,  318 

M-ap(ib)-Huvii*ular,  324 

firftpiibr-biiineral,  326 

Blioiibler,  3'Jti 

Bternoclavindur,  322 
landmarks  of,  1(K(4 
of  sternum,  317 

tanuvmetaturtiai,  3<iO 

larsiil,  3o7 

te/n|if'ro-maxillary.  310 

tibio-fibultir,  inferior,  354 
middle,  353 
sui>erior,  353 
of  tyitipnnic  l)one«.  829 

Tortt-'hrjil  eolunm,  301 

wrirt.  335 
Arvt^no^pi^tottideiis,    superior, 
92»J 

inferior.  92*i 
Aryiwni»*epiulottidean  foldB,  923 
Arytenoid  cartilages,  920 

lilumlK,  927 

miiwit*.  925 
Ascenrlintr  polon,  ftft3 

palatine  urlery.  517 

pharynKeid  artery,  520 


I  [Aeterion,  685] 

I  Astragalus,  288 

!     development  of,  293 

I  AUuh  144 

development  of,  151 
I  Atlo-axoid  aniculution.  306 
'  Atrabiliiiry  ciifwnles,  952 
Attollena  aiirem  muMrte,  369 
Attmliens  nurem  miiacle,  369 
Auditnry  ariery,  S3S 
vein:^  838 
duinl.  825 
meatiiti,  external,  173 

intenm!,  174 
nerve,  'iM\  838 
prt>ce*«.  173 
vesicle,  122 
Auricle  of  ear,  823 
cartilage  of,  823 
ligamenM  of,  H23 
of  beart,  lea.911 
aopendix  of,  9(J7,  91 1 
ainus  of.  911 
right,  907 

oifeningtit  in,  90S 
valves  in,  908 
sinus  of,  907 
septum  of,  906.  912 
Auricular  artery,  potrterior,  520 
anterior,  n2l 
fisBure,  174,  210 
lymplinttc  glands,  640 
nerve  of  v»guh,  740 
posterior  front  facial.  735 
surface  of  bacnnn,  154 
veiniii,  anterior.  012 
pf>sleri<ir.  1>I3 
Auriculuri;!  anterior  muscle,  369 
poster) ur,  369 
auperi(»r.  3(j9 
magiiUB  nerve,  750 
Auriculf^-tempornl  nerve,  728 
Aunculo  ventricular   groove    of 
lieart,  907 
opening,  left,  912 
right.  909 
Axes  of  the  pelvis,  270 
Axilla,  553 

diKAe<!tion  of,  426 
lundnmrks  of,  ]0o7 
Axillary  artery,  554 
landmarks  of,  1058 
peculiiiriiieti,  555 
»iirgiL*al  anatomy  nf,  555 
branches  of,  556 
lymphatic  glandH,  643 
space,  553 
vein,  625 
Axil*,  (tr  set^rtid  vertebra,  145 
development  of,  152 
ceivbrospinal,  652 
txeliac,  574 
tbyrr)id,  55tl 
Axis-cylinder  of  nerve-tiihea,  70 
Aiygtw  artery,  articular,  602 
veins*,  627 
uvulie  nuiHcle.  395 


B. 

Bactllary  layer  of  retina,  815 
Back,  furrows  of.  I(C7 
muM'les  of,  finit  layer,  399 

Kfond  layer.  403 

third  laver,  404 


Back- 
muscles  of  fourth 
fifth  layer,  409 
Ball -and -Aoiket  JoinUJ 

Bartholine,  durt  vi^ 
I      glands  of,  97^* 
Base  of  bruin,  687 

of  skull,  205 

external  KurCaeevJ 
inierual  suriaccv 
Basement  meinbi 
Basilar  artery,  547 

membrane  of  corl 

prtK'eKS,  162 

Miture.  203 
Basilic  vein,  624 

median,  624 
Basio-glot«us  muscle; 
[Basion,  685] 
Basis  vertebraruxn  ▼< 
Bauhtn.  valve  of,  KH2i 
Beak  of  p<)r]MiA  mlb 
Beaunig  et    BoucJiai 
I>evelopment 
from.   139 
[Bed-sores  and  sacral  cum 
Jtend  uf  elbow,  559 
Bice|K  niUM'le  of  an 

of  tbigli,  477 
[Bichat,  liasure  of,  61 
Bicipital  groove,  238 

tulH.'robity,  248 
Bicuspid  teeth,  841 
Biliary  dnci«.  895,  81 

structure  of.  89' 
Biventer  cervicis  mi 
Bladder.  9-5.5 

ligaments  of,  957 

trigone  of.  958 

vessels  and  nerves  at^  9i 

female.  978 
Bbisiudennit:  oiemhraiML  < 
Blood,  gcnoml  atitUoi 

circulation  of,  in 
in  fii-tibt^  915 

crystals.  39 

gases  of,  39 

globules,  36 

[third  corpuscle  ofji 
rBbMjd-pla<iu«»,  38] 
[Blooti\i3<«el«(    of   I 

oblongtita,  548)' 

[of  the  spinal  cord.  517 
Bot^'hdalek,  gangltnn  i»(«  ** 

on    muBctilus    trit 
926,  note 
Bodv  of  a  t<^*oi)i.  841 

of  a  vertebra,  143 
Bone,  general  auatomj 

animal  oinstitnent 

apophysis  of,  142 

iirticidar  lamella  o^a 

ramilirult  of,  56 

cancel  lovis  tiMcuc  oi 

celU,  58 

cheniit'al  analysis 

compact  titcnic  of, 

diploeof,  141 

development  of.  59 

earthy  constituent 

eminences  aliil  ct< 
142 

epipliTsis  of.  142 

growtii  of,  62 
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Bone— 

Bones  or  bone—                              i 

Buccal  lymphatic  glands,  640            ^^^H 

^L     HaverHian  ninals  of,  56 

scapula,  2:^3 

nerve  of  facial  7:^6                          ^^^^ 

^m        fivstenis  of,  5^ 

Mmilunar,  252 

of  inferior  maxlllarv,  728           ^^^H 

H     iiuiVpinie  c-onttiituent  of,  59 

sesamoid,  294 

^^H 

^P     lanms  of.  57 

sphenoid.  176 

BiiccinHtor  muscle.  377                      ^^^| 

liimellre  of,  57 

sphenoidal,  bpongy,  ISO 

Bulb,  artery-  of,  589                             ^^H 

lyiii|tlinti(.-a  of,  5o 

sla^tes,  830 

of  corpiDy  «3vemo»uni.  965             ^^^H 

marrow  of,  64 

ttemum,  222 

of  corpus  s|>onfrinsiim,  066             ^^^H 

medtillary  i*flnal  oA  H  141 

superior  niaxillarv,  186 

olfactory,  l>Sv8.716                             ^^H 

membmne  of,  o4 

taraal,  284 

Bolbi  vesiibuU.  ^78                            ^^H 

K     mirmM-opiL'  appearances,  5-!> 
^K     nerves  ul,  oo 

temponil.  170 

Bulbous  p<jnion  of  the  urethra,         ^^H 

tibia.  278 

960                                                     ■ 

^L  oijj^nio  ropMtitiient  uf,  53 
^K  OBlfiL-atinn  of,  50 

trapezium,  252 

BuUis  of  the  fornix,  <tH9                     ^^H 

trapezoid,  254 

Bunlncb'K  (tilunin.  tL58                       ^^^H 

^P    owitic  t-entres,  nuoiber  of,  CM 

triqiimnd,  184 
turbinate,  inferior,  196 

Burns,  li^uinent  of.  100:1,  no/e           ^^^| 

^1     jwriostemn  of,  54 

[Buna  of  heel,  357]                           ^^H 
[prepntellar.  3oOJ                            ^^H 
[btibpiitellar.  350J                             ^^H 

^L   spon^ry  iIhsuc  of,  141 

middle.  182 

^B   YHwUoC  53 

gujierior,  183 

BBoimii,  forms  of— viz.  Ions,  shon, 

flat,  mixed,  irresrular,  141 

tvm|tanic,  175 

Bursse  iiiULtKW,  297                              ^^^H 

ulna,  243 

Burftp  r.f  shoulder,  327, 328              ^^M 

nuai)«r  of.  in  iht*  body,  141 

unciform,  265 

carpal.  lOtM)                                     ^^H 
digii.-il,  1062                                      ^^H 

Bones  or  \xme,  i\e»cn\}Uv&  anat- 

vertebra  prominent,  147 

omv  of.  141 

vertebra',  cervical,  14^1 

of  ham.  601                                      ^^H 

lutragarus,  23ti 

dorsal,  147 

of  olecranon,  1053                           ^^^| 

atlas,  144 

lumbar,  149 

of  wrUt,  1060                                   ^^H 

axis.  145 

▼omer.  197 

plantar,  1056                                     ^^^| 

H      <.-aleaneum,  2S4 

Wormian,  184 

popliteal,  1652                                         ■ 

(      rariml,  250 

Bone,  articular  lamella  of,  296 

prertatellar,  1052                                   H 
Bureal  Bvnorial  membranes,  297              H 

clavicle,  229 

Bowman's  cai>ftnle.  946 

cotvvx,  157 

Brachia  of  optic  lol>es,  702 

Butt<x-k^  folds  of,  1050                               ■ 

cranial,  160 

Brachial  urtery,  558 

Jandmarka  of,  1051                          ^^^M 

cuboid,  287 

branches  of,  561 

^^^M 

t-tinetform  of  carpus,  252 

peculiarities  of,  559 

^H 

of  lursiis,  289,  290 

Burjjical  anatomy  of,  560 

car,  828 

lyuipliatic  glands,  043 

Caecum.                                              ^^M 

■      ethMiuid,  181 

plexus.  752 

fkurgicnl  anatomy  of,  882]              ^^^| 
Colaiinm  Rcriplorins,  713                     ^^^^ 

P      facial,  lH.i 

region,  pneterior,  muaclea  of, 

ffcinur,  270 

446.  447 

Calcanean  arteries,  internal,  609         ^^H 

fibula,  2H1 

anterior,  440,  443 

Calcaneo>astra(niloid    lieamenta,             ^1 

frontal,  166 

veins,  625 

358                                                 ■ 

bund. 250 

Brachialis  anticus  muscle,  437 

CaUraneo-cuboid  ligaments,  359                 H 

hiinieniK,  237 

Brain,  base  of,  687 

Galea  n»<>-scaph  Old        ligaments,              B 

bvoul,  210 

[bloo<)-ve»eb3of;534] 

3.59                                                      ■ 

ilium,  2in 

oonvoluiions  of,  672 

Calcaneum,  284                                           M 

K      tnriu,  82» 

development  of,  1 18 

Calcarinc  Unsure,  678                           ^^H 

V      inferior  maxillarr,  197 

dura  nmlcr  of.  661 

Calicc»  of  kidney,  945                       ^^H 

lurbinatwl,  196' 

general  anatomy  of,  72 

Callender,    Mr.,    researches    oo        ^^H 

innominate.  260 

int4?rior  of,  690 

feninral  hernia,  10(t3                       H 

iiM'Iiium,  263 

landmarks  of,  1037 

CallfH'vmarKitml  fissure.  67S                      ■ 

lacbrvmal,  191 

lobes  of,  687 

Camper's  ligament.    See  Tfiantf'               H 

lejtfMLT  lachrymal,  191 

membranes  and  dtsAeclion,  (561 

tUat'  iJifiunfiit  of  Vrfihifl,                     H 

■       lingual,  219 

subdj  virion  into  parts,  664 

Canals  or  canal,  acceawrv  pala-              H 

V      ninirnum.  254 

[topography  of,  681] 

tine.  193                                     ^^H 

malar,  192 

upper  surface  of,  672 

alimentnry.  839                               ^^^^ 

malleus,  829 

weight  of.  665 

anterior  dental,  187                         ^^^H 

muxillarr,  inferior,  197 

rBrain-cenlres  for  motion,  681] 

palatine,  189                                ^^H 

superior,  186 

BrcaMtx,  988 

for  Arnolil's  nerve,  174              ^^^| 

^m      meucarpal,  255 

[Bregma,  685] 
Brim  of  pelvis,  26S 

auditory.  825                                 ^^^fl 

■      metatareal,  291 

carotid,  173,  174                               ^^H 

W      nawU,  18,5 

Broad  li^nients.  of  uterus.  981 

central,  of  modioltLs,  833                ^^^H 

occipital,  160 

formation  of,  864 

fur  chorda  tympani.  17],  826              V 

orbicular,  830 

[Brocu's  convolution,  676] 
Bronchi,  ri>!ht  and  left,  927 

of  «x;hlea,  *8;i3                                        B 

K      polatc,  1D3 

crnral,  1006                                          ^^H 

■      parietal,  164 

septum  lit  92H 

dental  posterior,  187                       ^^H 

"       patella,  277 

in  In  UK.  936 

ethmoidal,  169                                  ^^H 

|>elvic,  267 

Brunchia!  aitericH,  571.  939 

femond,  10Ot>                                    ^^H 

M       plialan)>e$t  of  foot,  292 

Ivmphaiic  planda,  650 

Haversian,  of  bone,  56                    |^^^| 

H          of  band.  257 

septum,  928 

tulxs.     See  Anm^ii. 

of  llu^uivr,  171                                ^^^H 

W      piriform,  252 

^^^1 

pubic,  264 

▼eins.  628,  930 

inferior  dental,  199                          ^^^| 

radius,  248 

Bnmner's  glands  879 

infraorbital,  186                               ^^H 

rib6.224 

Bubonocele,  998 

inguinal,  996                                    ^^^H 

■acmm,  152 

Buccal  artertea,  524 

landmarks  of,  1044                      ^^H 

jcaplioid  of  carpus,  250 

cavitv,  development  of^  131 

for      Jucubson's      'tympanic)        ^^^B 

of  tarsus.  289 

glands,  840 

nerve-,  174                                         ^^^ 

^^H                       1070 

INIjEX, 

g 

^^^^^H                            CanaU  or  (.^&n»l — 

Carpal  arterien,  from  radial,  5U4 

Cereliellar  aneriw— 

^^^^H 

from  ulnar.  509 

inferior.  549 

^^^^H                                  ii)iMi-|aluliiie.  189 

lignmCTilrt.  ;i:t6 

column,  t>)8 

^^^H                                  of  XiK-k,  UT.V 

Carpo-metaearpttl    urtieulations,  1 

veltiti,  (il9           ^_ 

^^^H 

33.S 

Cereltelli  incisuru^f 

^^^^H                                   palatine,  unterlor,  189 

Carpus,  250 

iKieterior,  70^^H 

^^^^^H 

development  of,  259 

Cen>t)ellutii.  708  ^H 

^^^^H                                   ptervKii-pulutnte,  173 

articulations  of,  336 

corpui»  dentfltui^l 

^^^^^H 

Cartilage,  general    anainnir   of. 

ht-mi^pheres  ofj^H 

^^^^1 

50 

lainihR'  of,  71 1    ^H 

^^^^^^H                                      bjHTtniilu*,  Oll't 

ai'lirulnr,  51 

lolK»of.  710        ^ 

^^^^^H                                                              120 

cellular,  50 

tolM)1i»  centralis  of. 

^^^^H                                 spinil,  of  ctK-ttlea,  333 

fibnais,  53 

median  lobe  of,  l|tt 

^^^^1                                        Siiltiiiu. 

byaline.  51 

|H*(]linrItW  of,  7UH 

^^^^1                                   of  nHxliofim, 

intercellular  subeiance  of,  51 

frtrncture  of.  710^1 

^^^^H                                   seiiucirctilar,  A:V2 

reticular.  53 

under  surfnee  of.  7ft 

^^^^^H                                      for  Ton!<Kir  lyni]iani.  17o,  809 

temp4)rnry,  52 

upi-KT  surface  of,  70 

^^^^H                                   lciJipi>n>-iiiulur,  Hf3 

Heiu.np'tive  anutouiy  of; 

the  valley  of,  7fliH 

^^^^1                                            lOU 

arytenoid.  '.120 

ventricle  of,  7I^H 

^^^^H 

of'aiiricle,  823 

wcitftiL  of,  708  ^M 

^^^^1                                         \Virsung,  898 

of  bronchi.  937 

Cerehnil  arteries.  j^| 

^^^^^H                               Canaliciili  uf  Uine,  6S 

CMvtal.  52.  228 

anterior.  534^1 

^^^^H                                        eyc'lidd,  82*J 

cricoid,  9211 

midille.  -VM  ^H 

^^^^H                             CanuUn  <-eniralis  Diixiioli,  83S 

cuneiftirui,  921 

jtobterior,  540^^ 

^^^^H 

of  ear.  82^1.  825,  829 

conv(duiions,  f3^^| 

^^^^^L                               spiralU  mtHlioH,  834 

ensiform,  222 

[bH-ftliEation  ad^| 

Coucelluiia    ttiisiio  of   buue,  54. 

of  epiglottiis  921 

681]           ~^M 

141 

of  larvux.  919 

lyropbalics,  64^H 

Canine  eminence,  18U 

of  the  n(i^,  802 

veina.  618         ^M 

fuHbU,  IHU 

of  the  piniitt,  823 

venlriclcs,  690 ^H 

Iwdi.  S41 

of  Sanuuini.921 

Cerebro-spinal  auc^H 

Cniithi  of  eyelids,  814 

Bemiliiuar  of  knee,  349 

fluid,  664           H 

Cupillarii's,  SI 

of  septum  of  no«j,  803 
Ursal.  82U 

nerves,  69         ^^ 

Cupilelliiin  of  bunienis,  5M1 

Cerebrum,  664,  &^M 

C'aptutlar  lienriienl  of  liip,  342 

thvroid.  919 

ba»e  r>f,  AS7         ■■ 

of  knee.  .t4H 

of'lnicliea.  029 

mmmisKurefl  of.  7W 

of  Bliouliier,  326 

of  Wrialwrg,  921 

convolution:*  uf.  672 

of  thumb.  :i3H 

xiphniil,  222 

cnii-a  of,  690       ^ 

of  verlebnc,  304 

Cartiliiiro  iriticea,  922 

tll)re«  of,  706       H 

Cawule,  cxtumiil,  of  brain,  694 
inl«irnu].  of  bruin,  693 

Caruneula  lacbrynmlia,  821 

tittfures  o£,  675  ^M 

mammiUaris,  716 

general    arrangS 

in  fietiib.  122 

Carunculw  niyrtifonuea,  978 

parta,  690^1 

of  tili-Hson,  H92 

Cauda  entiinu,  775 
Cava,  inlerior.  033 

Cray  maKer  of,  72. 1 
nemiiipbt-rea  of,  672 

of  kiilnev.  94.1 

of  lens  817 

Iteculiariiies,  633 

interior  of.  690  ^M 

of  Tenon.  805 

Kiiperior,  (»27 

labia  of,  (191        ■ 

('ii|tsMk's,  Biiprarcnal,  953 

CaveniiMii.  body,  artery  of,  589 

lobeii  of,  687     ^H 

Ciipiit  comii  potierioria,  658 

gnxive,  177 

pe<lunrle»  of,  68^| 

^aliinrtginis,9•']y 

ner\cs  of  penis,  797 

stnu'lure  of.  70^^| 

Cnnlinc  Ivraphnlios,  650 

plexus,  789 

sulci.  673          ^^M 

nerv(»,'7>s9.  790 

sinua,  021 

under  unrfncv,  ^H 

from  pDeuu)Of<;»Atric,  741 

nerves  in,  732 

upper  Mirfaiv.  i^H 

plexus  of  nerve*,  deep,  792 

C*viiv,  i-oivloid,  265 

ventrielctiof.  («fl^H 

8ujH.MfieiHl.793 

glenoid.  OT 

Certiminniis  Klama^ 

yeins,  fl30 

of  pelvip.  268 

Ccrvicnl  arterv,  luxmoi 

CanlinnI  veins,  fn'tnl,  128 

signiuid,  245 

buperticijil.  5^^u 

i^ruiid  iirtery,  (.Hrinuiou,  509 

CellB.  40 

priiK-e|M,  519     ^H 

brumibeH  of  (occasioual). 

of  Ume.  58 

iirofimdii.  552  ^H 

r>\i 

etbrniiidul,  1S2 

Cervical  fH>>cia,  3(l^| 

peculinrities  of,  511 

maAtoid,  172 

ganglion,  inferi^H 

surgical  anatomy  of,  511 

Cellular  tissue,  lymphoid,  48 

middle,  ~^^H 

externul,  512 

mucttid,  48 

HU[ieriur,  78tf^H 

hrunoliob  of,  614 

retiforni,  48 

lyniplintii*  ^lanoQl 

Kur^ioiil  iinutoiny  of,  515 

Cement  of  teeth,  845 

fU]fer6oial,  542 

iiiterniil.  o2S 

lormalioD  of,  848 

nerve*.  746 

linirifbes  nf,  o.'W* 

Cenlml  cuial  of  i-i>rd,  656 

nnterior  diTistmH 

peeiiliuiities  of.  530 

tny  nucleus,  659 
lobe  of  cerel)rum,  677 

ftoMerior  iliv^n 

>uivi>-'!il  iiuuiouiv,  530 

i(>oi»  of,  642  B 

bninrb  uf  Vidiiiu,  727 

Centres  of  oamilicHlion.  63 

plexiiH.  749        ^M 

canal.  174 

Centrum  ovale,  m^juis  091 

deep  brnnchi^H 

ganglion,  7^9 

luiutte,  690 

potfterior,  741^H 

erotive,  177 

Cepbalir  vein.  624 

80pcT6<>ial  l*K^| 

^^^^H 

mediun,  624 

▼etna,  iin-endiu^H 

^^^^^^H                               triangle,  inferior,  526 

Cerebellar  arteries,  anterior,  649 

deq),  617      ^H 

1                                superior,  52i> 

superior,  540 

vertebra*.  143  ^H 

^Bi 
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CcrricalUasoendena  muscle,  40C 

Clitoris - 

Communicating  artery  from  ol-             ^M 

Orvico-facial  nerve,  736 

muM-le*nf,  1176.  1015 

nar.  5t)9                                                H 

Cervix  cornii  posteriori,  659 

prepuce  of,  i»76 

Compact  titti^ue  of  bone,  54,  141                 H 

meri,  983 

ClivuM  Blumenbnchii,  177 

Coniplexim  muscle-,  408                               ^M 

Ulmmbers  of  the  eye,  816 

Cloam.  137 

C^mpreivwir  nariufn  minor,  374                  ^M 

Check  liganu;nls»  310 

Coccvgeal  arterv,  590 

nasi  374                                             ^^M 

Cheek,  mnaelea  of.  377 

glilnd,  582 

saivuli  laryngid,  926                        ^^^H 

Cheekn,  sinieture  of,  840 

nerveK,  775 

urethrn',  1017                                   ^^^H 

VUvnty  lojidniarks  of,  1034 

Coccygens  muscle.  1018 

Con&rium,  702                                   ^^^H 

niiisclei^  of  front.  427 

C-o<x-yx,  157 

Concentric  corpuscles  of  thvmus,      ^^^| 

of  side  430 

development  of,  158 

^^M 

Chia«nia,  or   optic  ooramisenre, 

Cochlea.  833 

Conception,  where  eflbcted,  101               ^H 

717 

ft(|uedu*7t  of,  174 

Concha.  823                                             ^^M 

Chondrt^Iossus  mnsicle,  390,  391 

arlfricM  of,  83S 

Condyles  of  Ihihi^.     See.  RonM.         ^^^H 

Chondro-stemal  ligamenlH,  315 

central  axis  of,  833 

Condyloid  fonunina,  162                   ^^^H 

(.'hoiidr^>-xi|»lioid  ligament,  317 

eiiptila  of.  833 

foBSie,  162                                          ^^H 

Ch'.rdadorHalis,  106,  114 

dentiotdate  lamina  of,  835 

process,  200                                      ^^H 

tyrapani  nerve.  734,  8;U 

infundibuluni  of,  333 

veiiiK.  p<»»terior.  617,  620                 ^^^B 

Cliurdie   tetidinefe,  of  right  ven- 

lamina  dpiralis  of,  834 

Congenital   fiwures   in   cranium,             ^| 

^m              tricle,  910 

nerves  of,  SiiS 

^^ 

H         of  led  ventricle,  912 

Hcala-  ui;  834 

hernia,  999                                       ^^H 

P^         vocales,  9:!3.  y;i4 

Hpintl  canal  of.  833 

Conglobate  glands.  638                        ^^H 

Willisii.  619 

veins  of.  SiW 

Corn  vaaculoei.  97 1                                   ^M 

Chorion.  UO 

Cochlear  arterv,  838 

Conjoined  tendon  of  interna)  ob-             H 

Churoidat  tiitsure,  121 

nerve.  S38 

lirpie     ami     trans  verulix,              H 

Choroid  arterieB,  anterior,  533 

Cochleariform  process.  175, 828 

414,  991                                   ^^M 

L         pfwterior,  o49 

Cocblearifi  muet^le,  835 

Conjunctiva,  821                                ^^^H 

■      coat  of  e^e,  809 

^m      plexus  i>t  lateral  ventricle,  694 

Cd'liac  axis,  574 

Connecting  fibro-otrtilages,  53           ^^^^| 

plcxuu.  791 
Colioi  dextra  artery,  579 

Connective  lb«nc,  45                           ^^^^| 

^P          of  fourth  veniricle,  714 

duvel'ipnienl  of,  48                       ^^^^| 

P           of  third  venlrii'Ie,  699 

media,  679 

Conoid  ligament.  324                            ^^^H 

TeiuM  of  bruin.  619 

81  nisi ro,  579 

Consiricfor  inferior  muscle,  392               ^M 

Chyle,  40 

OoUateniJ  circulation.     See  Sur^ 

medius,  393                                    ^^^B 

Chyli  ret^eplactiluni,  638 

gictU  Anrtlomy  t^  rack  Ar» 

superior.  393                                 ^^^^| 

Cilia,  or  eyeluttlie^  821 

Ury. 

isthmi  faucium,  396                         ^^^H 

Ciliary  arteries.  53*J,  819 

fibres  of  cerebnmi,  707 

uretbrie.  1017                                    ^^^H 

piii^lion,  723 
lipimenl,  812 

fiHHure,  679 

Contractile-fibre  celU,  67                     ^^H 

Collecting  iul)c»  of  kidney,  948 

Conns  arieriotfus,  909                          ^^B 

miiM-le.  «12 

tk»l lea's  fnwtiire,  461 

[C4jn volution,  Hhrm's,  676]                       ^M 

nerves,  long,  722 
short,  722 

Colon,  883 

of  corpus  callusum,  679                          ^M 

Colofltnim  corpuscles,  989 

Convolutions  of  cerebrum,  slrnc-              ^M 

proceeses  of  eve,  810 

Cololoniv,  iaiidnmrks  for.  1046 

ture  of.  703                                 ^^H 

Circle  ..f  Willis;  5-30 

Columella  itociilwp,  H33 

C'Or&co-acromtal  ligiiment.  326           ^^^H 

Cirttilar  tfintiB,  621 

ColumniE  cara&e  of  left  ventricle, 

Coraoo-brnchialis  mu»cle,  436             ^^^| 

Circulation  of  blood  in  adult,  907 

912 

Coraco-clavicular  ligament,  324           ^^H 

in  fit'tnn,  915 

of  right  ventricle^  910 

Coraco-humeral  ligament^  327                    H 

Circumdurtinn,  300 

papillarc:^.  910,  913 
Coiuunia  niwi,  H02 

Corncoid  ligament,  326                             H 

Circuniferenlial     libro-cartilage, 

pnKrese.  236                                               ^M 

ri'A 

Column  of  Goll^  658 

frnctnre  of.  458                                     H 

Circumflex  artery  of  arm,  tnte- 

poeterior  restcular,  of  spinal 

Cord,  hpermnlic,  968                                 H 

rinr.  oo7 

cord.  660 

mnbilic-al,  113                                           ■ 

posterior.  .*>57 

Columns  of  aMorninal  ring.  993 

[ventricle  of,  *»56,  661,  667]                    ■ 

of  titigh,  external,  598 

of  medulla  oblongata,  667 

Cordifurm  tenilon  of  diauhrugm,              ^| 

internal,  -199 

of  spinal  cord,  655 

424                          r     -e",               g 

iliac  artery,  593 

of  vagina.  980 

Corium  of  skin.  90                                    H 

nuperiieial,  598 

Conies  nervi  iechioilici  artery,  590 

of  tongue,  799                                          ^M 

vein,  631 

plirenici  artery,  551 

Cornea,  H()7                                                      ^M 

sufKiHieial,  630 

Commifsura.  simplex,  of  cerebel- 

Conical corpuscles,  808                               ^M 

ner\'e,  75»i 

lum.  709 

spai-Ms  80^                                                ■ 

Ciminifiexu8  pali^i  muscle,  394 

brevi*.  of  cerebellum,  710 

C'firnicuin  taryngis,  921                               H 

Clausiriim,  694 

Cotninb«ureB  of  flocculus,  710 

(xtnui  Amnionic  696                                H 

Ciavieie,  229 

optic,  717 

I'oniua  of  the  w»ccvx,  157                          H 

devrhipnient  of,  232 

of  brain,  anterior,  701 

of  hyoid  bone,  219                                   ■ 

fraoliire  of.  457 

middle  or  Boft,  701 

of  the  sacrum,  154                                   ^M 

landmarks  of.  ia)6 

(Kittterior,  701 

of  thyruid  cartilage,  92U                         H 

[relation  of,  to  arm  and  Inmk, 

of  spinal  cord,  gmv,  656 

Corona  glandi.s.  9<'t4                                        H 

229] 

while.  6.^6 

radiala,  706                                            H 

Clavicular  nerveit,  751 

Common  ligaments  of  vertebne, 

CoriMial  suture.  203                                     H 

Cleft  [Milate.  3l>7 

302,  31)3 

Ctmmaria  ventricpli  artery,  674               H 

Clinoid  proceaties,  anterior,  179 

Communicaos  noni  nerve,  752 

Coronary  arteries  of  Up,  516                      ^M 

middle,  176 

peronei,  782 

of  heart,  507                                   ^^M 

poeterior,  177 

Communi(--ating  artery  of  brain, 

peculiarities,  508                          ^^^H 

Clitoris,  977 

anterior.  534 

ligament  of  liver.  890                    ^^^H 

fnenum  of,  976 

posterior.  534 

ligaments  of  knee,  350                    ^^^H 

lymphalits  of,  648 

from  dorsal  is  pedis,  606 

plexiiT^.  unlerior,  793                        ^^^H 

1 

^^H 

INDEX,                                       ^^1 

^^^H                          Cnronftry  plexus — 

Croninl  nerves.  715 

Ctmeftle  lobe,  6M^^| 

^^^B                             p^rerior.  793 

lirst  pair,  716 

faaciciiluh.  65d        ^ 

fl                                MdUA,  631} 

second,  717 

Cuneiform  tMnic.  hand,  ! 

^^^H                                   opening  of,  90S 

third,  718 

fm4.  external.  290 

^^^^M 

valve.  'J08 

fourUi.  719 

internal,  289 

^^^H 

Corunnid  depresvion,  241 

6ah,719 

middle.  -J»U 

^m 

profeart  of  jaw,  200 

eixih,  731 

CTirtilagcs,  921 

Li       ^H 

of  ulna,  243 

seventh,  732 

Cupola  of  c^^K-hlea,  833 

■li        ^1 

i'nulnre  of.  459 

eighth,  7:^ 

Curling,  Mr.,  on  thiM 

HI        1 

Corpora  albicanlia,  689 

ninth,  736 

the  testes.  dT4^| 

HI         1 

Aranlii.  911,  JH:! 

tenth,  7:i8 

Curvaioreii  of  rhe  >^|wHC 

Hi         1 

niiiinmillaria,  O^n 

olov^Mith,  741 

Cusjiidiile  let-ih.  >4I 

■If         1 

caveniosu  penis,  964 

IwellUi.  742 

CutAiieouii  bninchesA^ 

r         I 

cnim  nf,  i)64 

development  of,  120 

obturator,  773^^| 

Liu      ™ 

cavernosa  clitoridiB,  977 

suture^  1:02 

of  anterior  tibiaj^l 

^^^^1 

genicwlttia.  700.  706 

Cranium,  1*J0 

of  oervieal  plexticfl 

^^^^H 

iilivaritt,  066 

eonttunital  li!<»urefl  in,  1S4 

of  circuiiillc-x,  756 

^^^H 

pynunidalia.  666 

develt>pment  of,  183 

of  dorsal  nerre  of  p4 

^1 

quaMrigfniiiia.  702 

lympliatiw  of.  Oil 

of  doraal  nerves,  7i^ 

re*iiitnniiia,  666 

Creniajiter  muHcle,  994 

of  exienml  |M>pliic«i 

''^^H 

fltriala,  693 

formation  of.  995 

intemnl.  780 

'^^^^1 

Corpntt  callotiiiMi,  691.  707 

CrenL-mteric  arterv,  593 

of     inferior      hemo! 

^1 

convolution  of,  679 

faacia,  \Vdb 

nerve,   778 

^^^H 

genn  of,  fiOl 

Crescentw  of  Oiantnsi,  866 

of  ilio-bypoiEiwtric, 

,^^1 

pcHliinele»  of,  692 

Creyi,  fn^nittl.  168 

of  ilitv-iiigiiinal.  770 

^^1 

ventricle  of.  691 

of  ilium,  261 

of  intercoelal  nervta 

deniattim  of  cerel)ellnm^  710 

lachrymal,  191 

of  le»^r  pciatic  nerv 

^1 

of  olivarv  ImhIj-,  667 

na»ili  185 

of  lumbar  nervea,  7< 

^^HP*            H 

fimbrintumi  695 

occipital,  160 

of  median,  759 

Hijrliniorianum,  970 

internal,  163 

of  mii^'u1rt-«.piral,  7i 

lutfuni,  '.'87 

turbinated,  of  palate,  194 

of  ulnar  nerve,  TflL 

«pongi<wiim,  966 

of  ami,    muscuk^l 

CorpUfi  cavernofitim,  artery  of,  689 

187 

75ft                V 

dentatuni,  667 

of  pultes,  265 

internal.  :.5<i    ^ 

Corp  list- 1  est,  lilood-,  36 

of  tibia,  280 

lesser  iniemfLl,  71 

develnpnienl  of,  125 
MulpiKhian.  of  kidncv,  946 

Cribriform  fascia,  1001 

of  butlnck  and  ihigl 

plate  of  ethmoid,  181 

of  inguinal  rofsion. 

of  spleen,  91(2 

Crico-orylicnoideus  lateralis  mua- 

of  i(«.'hicHrwi]il  rv^ 

Cornigator  iiu|)en-ilii  muscle,  370 

cie.  925 

from  obtnrntor,  71 

Cortex  nf  cerebrum,  7U3 

poKticuti  muscle,  924 

of  thigh,  extem^^ 

of  i-erebelluni,  711 

Criro-thyroid  artery,  516 

internal,  774  ^| 

C'-orti,  membrane  of,  835 

membrane.  922 

middle,  773    ^| 

orgun  of,  835 

inuiu-le,  924 

of  patella.  774 

riKls  of,  83*1 

Cricoid  cnrtilnge,  920 

of  jierineal  nerve,  7 

[Cortical  nrterinlavstem  of  brain, 

landmarks  of,  1032 

plantar  nerve.  78 

534.  0.37] 

Cri.sUiKalIi,  181,206 

of  posterior  tibial,  * 

Atdim,  946 

pubijt,  265 

of  radial,  703 

coliiinus,  946 

veMibnli,  832 

of  aacml  nerves,  77 

substance  of  brain.  703 

Crochet  of  uncinate  gvrus,  680, 

of  ulnar.  761 

of  kidney,  946 

708 

Cuticle  of  Kkin,  MO 

uf  ttuprarcnal  capeules,  953 

Cro66  pvramidal  fasciculus,  658 

Cuticula  denli».  847 

of  teeth,  845 

Ci-own  of  a  tooth.  84 1 

Cutis  vera.  90            ^H 

CoaUl  cartilages,  52,  228 

Crucial  anatitomnsis,  599 

Curier,  ductit  of.  12Sp^| 

connection  wirfi  iJlis,  317 

lieamenis  of  knee,  349 

C^tKlc  arlerv,  676 

CoBto-cbnndni!  articuiiition,  317 

Crura  cerebri,  689 

duct,  896 

Coeto-claviciilar  lij^anient,  323 

cereltelli,  710 

viilve  of,  806 

CoBto-oolic  li^anient.  J*69 

of  clitoris,  977 

plexus  of  nervec  794 

Co6to-C(»ruc«iid  f:iM?ia,  429 

of  eoriKira  eaveniosa,  984 

veins,  (>36                 ^^ 

Oi«to-tmnsversearticnlalion»,3I4 

of  diaphragm,  424 

^H 

Costo-vertebnil  artioulutiona,  312 

of  fornix,  099 

i>.  H 

C'oHUl-vcrtebral  li>,'anient»,  313 

Crural  nnh,  993.  1004 

^^^Hh 

('hondro-xiphoid  li^mentSf  317 

deep,  1005 

DartOB,  967                 ■ 

^^Hl 

ColnnniuK,  nerve  of,  720 

c-niml.  1006 

Docuasation  nf  optlik^^ 

of  pyramids,  606  ^| 

Decidiia,  1 1 1               ^H 

^^^^^^H^     ■                             C'otvloirl  aivitv  'JGo 

nerve,  anterior,  778 

^^■1 

ligament.  344 

ring.  1007 

^^■1 

notch,  265 

tilieulh.  1005 

scnnina,  112           ^H 

^^^^^H 

CoverinjcBof  direct  inguinal  her- 

septum, 1008 

reflexn.  112             ^H 

nia,  999 

Cnireus  muscle,  468 

vera,  112                 ]^| 

of  femoral  hernia,  1011 

Cms  iieniH,  9(M 

I*ecidunu»  teeth.  MCJ^I 

of  oblique,  998 

Cnmta  petroaa  nf  teeth.  845 

Deep  crural  arvb.  1005 

of  testis.  969 

of  cru.s  cerebri.  690.  707 

palmar  ari-h.  56;$ 

Cowper'sfcrlnnds,  963,  1017 

Crypts  of  LielK-rkiihn,  879 

IMjrincul  fn^oia,  1016 

Cranial  Umen,  160 

Crvstalline  lemi.  817 

r»efereni  artery,  086 

articulations  of,  2^ 

CrvstaU,  bliKxl-,  39 

Peglutition,  avtiiHM^U 

^^^^^^^^M                ,  ,T 

foswp,  2tl5 

Cuboid  bone.  287 

l>«lu>itl  aponeurrwi^^l 

^^1 

f              ISDEX, 

^         ^073       ^V 

^- 

Development  of — 

Diosection                                           ^^^H 

~    Dellnid  miiftMe.  432 

palate,  117 

band,  449                                           ^^^H 

['umiltiueK  of  M«M(lenhain,  So5 

palate  U^ie,  195 

hcjid,  left  anride.  911                      ^^^H 

^        Itemoiirs,  mombrnuo  of,  807 

parieKil  bone.  166 

leH  VL-niricle.  912                          ^^^H 

Dtfna  saiiioniiw,  S4;{ 

patella,  278 

auricle,  907                             ^^^H 

Dental  uiici^',  inferior,  523 

j>ernianenr  (eeth,  848 

right  ventricle,  909                        ^^^^| 

posterior,  521 

phalanges  of  band.  259 

hernia,  femoral,  1000                       ^^^H 

cans),  anterior.  187 

of  f.K.i.  294 

in;(uinal,  991                                     ^^^^| 

ink'rior,  191) 

rmlitw,  249 

ni»r  region,  462                                           ^^| 

pOAlL-rior.  1.S7 

riU*,  228 

inferior  maxillary  region,  376        ^^^H 

grof.ve,  S4e.  848 

sacrum.  166 

Infrahyoid  ref^ion,  386                      ^^^^| 

nerv»ai,  »ut«rior,  725 

acapnia.  236 

inguinal  hernia,  991                         ^^^^H 

inferior.  729 

seventh  ctirvical,  152 

iuteriiiaxillary  retriun,  377               ^^^^H 

mitiaie,  72'y 

skin,  123 

ischiorectal  region,  1010                ^^^^H 

pcwterior,  724 
ri(fge*.  846 

(*pheuoid,  180 

kg.  479                                               ^^H 

spine,  114 

Ungual  region,  390                          ^^^^| 

Ba«s.  AiH 

Mernuni,  223^ 

neck,                                                   ^^H 

liihuli.  .S44 

tiiiperior  maxillary  bone,  190 

^^^1 

vein,  inferior,  6l4 

tarsus.  294 

palninl  region,  394                            ^^^^H 

1         IMUalf  fissiire,  <i79 

temporary  teeth.  846 

palm                  449                            ^^^^| 

Dentii-itlale   lamina  of  oochTea, 

lemponil*l)one,  176 

palftebral  region.  369                       ^^^^B 

sa4 

tibiu,  281 

pancrenii,  897                                     ^^^^H 

Dentinal  sac,  847 

nlna,  247 

pectonil  region.  426                          ^^^^| 

Dentine,  .S44 

veins.  128 

perineum,  1010,  1016                       ^^^H 

fonufttion  of,  847 

vertebra?,  150 

pharynx.  392                                     ^^^H 

Dvpressionit      of      Pacchionian 

von»er.  197 

pterygoid  muscles,  :)80                     ^^^^| 

bodies,  ItWi 

W<»rmian,  184 

radial  region,  444                              ^^^^| 

Depressor  aire  nasi,  374 

Development  of  Organs,  Chron- 

scalp,                                                   ^^^1 

anij^tili  oris,  :^7tt 

olo(jir.il  Table  of,  139 

sole  of  loot,  4S.S                                  ^^^H 

ei>ie:lniti(Ii!t,  02fi 

Diaincteni  of  |»elvis,  268 

8]>inal    cord   and    membranctt,                ^H 

labii  inferiorls,  396 

DiapbraKm.  422                     • 

^^H 

I>t*rnia,  or  true  «kin,  90 

development  of,  132 

suprahyoid  region,  388                    ^^^^| 
Uiniporal  muscle,  379                        ^^^^| 

I'l-sd-niet,  nicmbrane  of,  807 

Ivrnphatit-u  of.  550 

D.^-en-Ui-n)*  mmi  nerve,  743 

Diilphvsin,  63.  [141] 

tliigh,  front  of,  4«16                            ^^^H 

IVHi-enfline  aorta,  669 

Diartbr<»8i«,  293 

^^^H 

eolon,  883 

rotatoria,  300 

470                           ^^^^1 

Descent  of  testicle,  974 

Dij^ufitrie  muscle,  388 

Dorsal  artery  of  penis,  589                 ^^^^| 

Development  of  atlaa,  151 

foaim,  172 

nerve  of  |icni»,  779                           ^^^^| 

axis.  152 

IoIk;  of  fcrcbellnra,  710 

nerves.  7ti4                                         ^^^^H 

alinientarv  canal  and  it<»  ap- 

nerve, from  facial,  734 

vein  (if  penii*,  632                             ^^^^| 

pend!^  130 

Digestion,  organs  of,  839 

arteries*  12fi 

Digital  arteries  from  ulnar,  669 

vertebne.  147                                     ^^^H 

Uaie.  59 

from  planur,  010 

peonliar,  149                                  j^^^^H 

carpus,  '2511 

cavitv  uf  lateral  ventricle,  692 

Donuiles  ixdlieis  arteries,  564            ^^^^| 
Donalis  ballucis  artery,  606               ^^^H 

duviele,  232 

foa*:  271 

eot-cyx,  158 

nerves,  from  median,  759 

^^^^1 

craninin,  1 15,  183 

from  radial,  763 

lingtue.                                                ^^^^1 

ear.  122 

from  ulnar,  762 

pedis,  605                                        ^^^H 

ethmoid,  183 

of  frK>t,  782 

bmnchi'N  of.  606                             ^^^^| 

eye,  121 

Dihitator  narin,  anterior,  374 

|>ci-iiliaritii-4  of,  606                        ^^^^H 

fat-e,  Ho 

p'wterior.  374 

surgical  anatomy  of,  606              ^^^H 

femur,  276 

Diploi-,  142 

bcapulie,                                               ^^^H 

fibula,  283 

veins  i»f,  617 

Dorsi-lunih.-ir  nerve,  767                       ^^^^H 

fu..t,  294 

Direi't  inguinal  hemEo,  999 

Dorsl-spinnl  vctnft,  628                         ^^^^H 

fronUl  bone,  169 

courw  of,  999 

Dorsum  of  Kcapuln,  233                        ^^^^H 

genital  ort^anii,  13.5 

cxiverinpi  of.  999 

epbippii  or  uellm,  176                          ^^^^H 

liand.  259 

inwdnpleie,  1000 

Dotiglu.s,  ]>oui.'h  of,  981                          ^^^H 

hf-iirt.  124 

pyramidal  faeoieulus,  658 

semilunar  fftid  of,  418                       ^^^H 

liumeriu,  241 

DiseUft  pntti^riM.  986 

Ducts  or  diirt,  of  Bartholine,  854               ^H 

hyoid  Imne,  220 

Disks,  Mo<k1.  3»i 

biliary,  896                                          ^^M 

inferior  turbinated  bone,  196 

devebipment  of,  125 

of  Co'wperV  glands,  964                    ^^^| 
of  Chivier.  129                                    ^^H 

lachrvrual  bone,  192 

Diaae*tion  of  abdominal  muscles, 

lens.  121 

412 

^^H 

lower  jaw,  201 

art-h  of  aorta.  501 

(ynculutnrv,  973                                  ^^^^^ 

lumbar  vertebne,  152 

arm,  435 

of  OnrtncV,  136                                    ^^^H 

malar  bone,  193 

auricular  region,  369 

ealactophorous,  989                           ^^^H 
bepatii:,  896.  896                                ^^^1 

mammec,  123 

axilla,  420 

metacarpus,  259 

buck,  309 

of  kidney,                                           ^^^H 

metaUrsuis  294 

epicranial  region.  366 

lartifcrous.  989                                ^^^H 

muscles,  1 24 

eye,  808 

liver,  895                                       ^^H 

nual  bone,  186 

femoral  hernia,  1000 

lymphatic,  right,  640                        ^^^H 

nervous  centres,  118 

&oe,  369 

Dasal.822                                         ^H 

m>si»,  117 

foot,  488 

landmarks  of,  1029                        ^^^^H 

oeeipitnl  Iwnc.  164 

forearm,  439 

of  pnncress.  898                                   ^^^H 

OB  innominatum,  266 

L 

gluteal  region,  472 

parotid.  863                                      ^^^H 

1074 

IXOKX. 

m 

Ducts  or  duct  uf— 

Knaniel — 

Extemor  brevia^| 

Rivini,  avi 

orj^TLii,  neck  of,  846 

de,  4M)     H 

Bemiiiul,  971 

roilH,  84-5 

carpi  nuiialii>^B 

Slenwm's,  S53 

Eniirllii-osis,  299 

louKtor,  -lU^^I 

llioraoic,  039 

[End-ariericfl.  535] 

carpi  uhtaris,  ^H 

Wliartou's,  H53 

Knd-butbti  of  Knuu»e,  75 

communis    di^^l 

I>ticllo>u  glaiiiU: 

End  plates.  inoloriaJ,  of  Kxlhne, 

446           ^M 

Hpleun, 8UU 

75 

indicia.  448       ■ 

8ii|)i-nreiia)  oipHiile,  953 

KodiKiLtiliuin,  912 

longus  digilomm  i 

tlivn.id,  0;W 

EnHolvniph.  H:V* 

minimi  di^ti,  446 

UiyintiM.  tUl 

Enilothelinin.  4t 

oasis  mciai-arpi  pc 

Duc'lits  arteri<>tus,  yio 

Kn^tforin  uppendix,  222 

prinii  internodii  p 

howuUilemitHi  in  fci'tus.  9lK 

Epetu-epltalou,  1 19 

proprius  |Millici«,  i 

Oomnjunis  (.liuled^ichus.  H9ft 

Ependynin.  692 

aeeundi     iritcfmodJ 

Rivini.  854 

Epihla«*t.  Jnj 

44H 

Epidermis,  slruclurc  of,  89 

Extontal    abdominal 

vtittiJt^Liii,  910 

development  of,  123 

997             ^ 

how  oblitemted,  018 

Epididvuiis,  972 

aunidar  liuun^H 

Duodi-nnI  gluinit*,  H79 

development  of,  135 
Kpigantric  artery,  deep,  593 

ca|Hinlc.  694     ^H 

DiKxlcnuiii,  87*1 

intpiinnl  lH-rni^| 

Vi'sspls  nnti  nerv<!«  of.  876 

|iccii!inritie»,  n93 

orhiial    fotfinii^H 

'                                Dura  iiiutui-  (U'  bruin,  001 

relation    to    femoral     ring, 

pteryu'iiil  pl^f^H 

urU'iiea  «if,  «l«*J 

1007 

U)>ernialir  ta^'^H 

nerves  of,  062 

with  internal  ring,  996 

Kphitirtfi,  lUl^H 

processes  uf.  002 

HUperficial.  507 

Ere,  805             ^H 

veins  of,  <k>2 

»U|)erior,  552 

api>endaKC«  o^H 
chainlHTs  of,  ^^| 

of  coni,  U5l! 

plexus,  793 

peculiarities  of,  Bd2 

rej^ion.  860 

ciliary  lipimel^H 

vein,  631 

miiwle,  812^B 

E. 

si]{H.*rfirial,  630 

prt.i'»-sMM  of,  ftli 

E|iiulnriic  Klaiids,  927 

humnrsof.  Mlftjai 

Eor.  82.S 

EpikrloUi.-*.  921 

ntpieouh,  Hl^^H 

arteritM  of.  826,  831,  888 

Epiphvsc?,.  (J3,  142 

cryAtalliuf  lenipH 

[artistic  value  of.  825] 

[Epipfivriis.  141] 

'vitre<jii8.  817'  ''^ 

auditory  euiiul,  825 

wrvbri.  702 

landmarks  of,  10S& 

coirhica,  8a.S 

Epipti-ric  Ixine,  184 

membmnn  piipilla^ 

intemtil,  or  labyrinUi,  832 

Epitheliuui,  ciliated,  43 

choroid.  K(>9 

niernbranous  labyrinth,  837 
uiiiw-ieA  of  auriclo,  824 

colnmnar,  43 

conJunrtiva,J|^ 

pavement,  42 

cornea,  S<>7  ^H 

of  (viu|Hinuiii,  .s30 

splieroidnl   or   glandular,   43, 

hvaloid  meo^l 

(Kvhicufu  i)f,  82y 

See   r*ino(M  OnjuM. 

im.  810        ^M 

pinna  or  uuriclc  of,  823 

[Epoouh.irou,  13<i.  985] 
Erectile  titwne.  itfi  otructuro.  965 

Jacob's.  81&^I 

i»uniicir<iilar  ninals,  SS2 

retina.  812  JH 

lyniiaiiurn,  82(i 

of  clitoris,  977 

Klemtic.  8tJ^H 

vratihultj,  M32 

of  |>enii(,  965 

pupil  of,  HIO     ^M 

Eartliv  constituenta  of  bone.  39 

Erect(tr  ditoridis,  977,  1015 

tunira  of,  806     H 

Eightii  nervt',  73(> 

peni^.  1UI4 

uvea  of,  811      ^M 

KJaciiIatiiry  diKix.  973 

BpintL>.  406 

veftielti  of  gloh(^| 

IClaMic  laiuina  of  fx>meii,  808 

Eniptioii  (.f  the  teeth,  8-19 

elaatic  laniina^H 

[EIIk.w.  anKleal,2t2] 

Ethmo-sphenoidal  suture,  206 

Eyeball,  muscles^H 

anastomosed  around,  5ti2 

Ethmoid  Uine,  181 

nerves  of.  819  ^M 

bend  of,  5-J9 

artiLnilutions  of.  1H3 

vessel*  of,  S19  ^H 

joint,  329 
landmarks  of,  lOoS 

cribriform  plate  of,  181 

Eyebr'>HH.  819     H 

develoimient  of.  183 

r^                 ^H 

vewels  and  nerves  of,  331 

laleral  oia^e»  of,  182 

^H 

[Klection,  trianyle  of,  .'i2(i] 
[Elnclrical    points   for   niuscless 

as  phininn  of,  1H2 

''  ^jH 

{>cr|H*ndicular  plate  of,  181 

Meti"                -L^l 

■190] 

nn<'if<irn  process  of,  182 

-..  \i^M 

Eleventh  nerve,  741 

Ethmoidal  artery,  532 

tur^il  lipanienfl^l 

Embryo,  tirsl  rutliinent«  of,  103 

canal,  anterior,  169 

£ye-tet;th.  841     ■ 

Eminence  of   otfuieducUiB    Fal- 

pnsterior,  169 
cells,  182 

' 

lopii,  827 

"m 

canine,  IK41 

crest,  177 

frnnlnl,  167 

notch.  169.  182 

Face,  arteriva  uC^H 

Uio- pectineal,  265 
nasul,  169 

pr(»L<c^  of  inferior  turbinated, 

bones  of,  l*;0,  llF 

196 

1ynipbaUt>  of,  (>41 

parietal,  164 

spine.  176 

mus<*leji  of,  371) 

Eminences    and   dcpreauons  of 

Elhmoitio-frontal  nuturv,  206 

nerve*  of,  735 

bone».   142 

KuBl:t<-hiun  tube,  175,  828 

veiMH  of,  013 

Kniinentia  articuIiiriK,  171 

valve.  90H 

Facial  artery.  516 

_                                ooDuteralis.  693 

in  fa*tal  heart,  915 

snrpicftj  luiaiom} 

^^^^^^^                    Ensrtiel  epithelium,  S46,  847 

Examination  per  vaginam,  10A3 

trjumvifnie.  521 

^^^^^^B 

Expiration,  niuwlcs  of,  421 

lmne».  \SA 

^^^^^^^^^^B                            formntion  of,  846 

[Exf^resHitm,  munoles  of,  366] 
Ejttenaor  coccygi^  410 

nerve,  732         ^h 

^^^^^^^H 

vein,  013          ^H 

p^l 

r             INDEX. 

1076      ^H 

Falciform  provvtw  of  faNC'ift  laUf 

Featurw  a**  landmark^  H>3I 

Fibr«>K^rtilage» —                                 ^^^^H 

1002 

Fectmdntinn  ^f  ovum,  101 

inlerciH-cygean,  321                           ^^^^H 

Hgamcm  ofliver,  889 

Female  oruans  of  geneniiion : 

intervertebral,  303                            ^^^H 

Fallopian  tulnw,  984 

develnpmcnt  of,  135  , 

bulbi  vestiboli,  978 

of  knee.  3.50                                   ^^H 

earnncula-  myrLifonnea,  978 

jaw,  31 1                           ^^^^1 

fimhriateil  extrcoiity  of,  984 

clitoris,  977 

pubic.  321                                           ^^^M 

lynipluaics  of,  (>48 

devt^lnpiiient  of,  135 

radio-ulnar,  334                                 ^^^^| 

nerves  t.f,  DS8 

foKsa  navimlaris,  976 

BHcrii-coccygeun,  321                         ^^^^H 

stnK-tiirc  of.  985 

fni'nnlum  pudendi.  1*76 

sterno-cluvicular,  323                        ^^^^| 

ve^U  of,  9KS 

glatuU  of  fiarthoUne,  978 

Fibrous  cartilage,  52                            ^^^^| 

Fiilse  mrporn  liitea,  987 

hymen,  977 

matter,  69                            ^^^^| 

li>;:unmite  of  blndder^  957 

labia  mtyora,  976 

ringK  of  heart,  913                          ^^^^| 

{Mflvis.  268 

iiunora.  976 

tissue,  white,  45                                 ^^^^| 

j           riK  '-^24 

nympbn*,  D76 

^^^H 

Falx  t-ereljelli.  663 

pnepuUum  eUtoridis,  976 

Fibru-»«roi]s  membranes,  95               ^^^^H 

cerebri,  6ii:i 

uterus.  980 

Fibula,  281                                          ^^H 

Fanffsof  t«lh.  811 

vagina.  979 

ailictilations  of,  283                        ^^^^B 

Ktmci:),  anal.  W2'l 

vestibule,  977 

att&chmcnt  of  miisclea  to,  283               ^H 

FuiKiuf,  K<^nerul   description   of. 

Femoral  artery,  594 

development  of,  283                                    ^H 

364 

brunches  of.  597 

fracture  of.  with  dislocation  of               ^H 

of  arm.  435 

pecidiariliert  of,  596 

the  tibia.  495                               ^^^1 

of  cranial  regirm,  368 

wirgii-al  anatomy  of,  596 

landmarknol,  )(»53                           ^^^H 

cervical,  deep,  363 

deep.  o98 

Fibular  region,  muscles  of^  486          ^^^^| 

superfu:i:il,  :i82 

canal.  1006 

Fiflh  nerve,                                           ^^^^| 

oo»U>-oofmt»id,  429 

variation  in  size  of,  acnord- 

ventricle  of  brain,  697                      ^^^H 

creraaaieric,  995 

ing   In    position   of  limb, 

Fillet,  667                                            ^^M 

cribriform,  1001 

1008 

Filum  terminale  of  cord,  654                    ^H 

deep,  3rt.S 

hernia,  oumplete,  1009 

f'Mmlirin*  of  Fallopian  tube,  984           ^^^^| 

den  lata,  697 

covcriugH  of,  1008 

Firbi  nerve,  716                                     ^^^H 

dt^rsal,  of  foot^  489 

descent  of,  1008 

Fissure,  auricular,  175                          ^^^H 

Bbnvare«dar.  lU  structure,  364 

dissection  of,  1001 

for  gall-bladder.  891                            ^^H 

iliac.  462 

incomplete  1000 

for  vena  cava.  891                              ^^^H 

infiJudibuUfonn.  99<t 

seal  of  stricture,  1009 

Ula'wrian,  171.  826                             ^^B 

inlercnluiniiar.  414,  9*3 

surgical  anatoinv  of,  1000 

horizontal,  nf  cerebellum,  710                ^H 

inieri'OHiul,  420 

ligament  dley's)  1002 

of  ductiiK  venosus,  891                          ^H 

iulL'rriui!!.eutur.  of  arm,  436 

poBttion  of  eurrounding  parts. 

longitudinal,  of  cerebrum,  tS72,                ^H 

of  fi>i.t,  488 

1007 

687                                                ^^M 

iftL'liio- rectal.  1022 

re^on.  mii^clefi  of  miterior,  465 
internal,  470 

891                                   ^^^H 

lata,  465,  1001 

[of  Bichat,  675.  697]                       ^^H 

foUiform  pn>cea8  of,  1002 

poetorior,  477 

of  cerebrum,  697                               ^^^^| 

iliac  portion.  466,  1001 

ring,  1007 

^^^H 

pubic  portion,  466,  1002 

sbeuih,  1004 

lung,                                              ^^^H 

of  leg,  479 

vein,  631 

of  meilullii  oMnngata.  665               ^^^^| 

deep  transvcne,  484 

relation    of    femoral    ring, 

[of  Rolando.  675.  685]                    ^^^1 

lumUiruin,  416 

1007 

of  spinal  o^rd,  655                             ^^^H 

obturator,  1022 

Feranr.  270 

[nf  SylviuH,  675,  686  i  ^^^H 
[parieto-occipital,  676,  687]           ^^^H 

of  mamma,  426 

articulations  of,  276 

of  neck,  :;H2 

atlachmeut  of  musclea  to,  276 

portal,  891                                           ^^^1 

palmar,  4.'.0 

(►elow  trochanters,  494 

pterygo-maxillary,  212                     ^^^H 

pelvic,  1021 

condyles  of.  274 

spheno-maxillary,  212                       ^^^^| 

jwrineal,  Hvep.  1015 

devvlupnieiit  of,  276 

sphenoidal,  178                                     ^^^H 

rtiiperficial,  1013 

fracture  of,  at>ove  condyles,  496 

Sylvian.  675,  688                                ^^H 

plantar.  489 

head  of.  271 

IranHversc.  of  liver,  891                     ^^^H 

of  ft«l,  488 

neck  of,  271 

umbilical.  891                                           ^M 

of  forearm,  439 

fracture  of,  494 

Fissiirea,  c<mgenital,  in  cranium,          ^_^H 

of  hand.  450 

Btruclure  of.  275 

184                                            ^^1 

propria  of  spermatic  cord,  968 

truchanleni  of,  271 

calcarine.  678                                    ^^^H 

<»f  femoral  bernia,  1009 

Fenestra  ovnlirt,  826 

679                                   ^^^H 

rectiHvusical,  1022 

rotunda,  827,  834 

callos4>-mtirginal,  676                        ^^^^| 

sperniaiic,  414.  9H3 

Fenesintte*!  membrane  of  Heule, 

dcnUte,                                                  ^^^^| 

superficial.  364 

79 

inlniparietal,  676                               ^^^^H 

of  inffoinal  region.  991 

Ferrcin,.  pyramids  of,  948 

parallel,                                              ^^^H 

of  isi.liii.>-rocial  region,  1010 

Fibne  uniformed  666,  667 

parieto-nccipital,  678                        ^^^H 

of  thigh.  466 

tnmsversflf',  713 

precenlral,  676  ^^^H 
Kolando.  675                                   ^^H 

temiH»ral,  379 

Fibre-cells,  contractile.  67 

of  ibich.  deep,  465 
au|ierhdal,  46r> 

[Fibres  of  Ocniv,  461] 

8vlvius,  675,  688                               ^^H 

of  Miiller,  81o 

Flat  Ixmea,  141                                      ^^H 

of  thorax,  419.  426 

of  muscle,  362 

Flexor  accetsoriuB  muscle,  491           ^^^H 

transreraalis,  996 

nf  ncrvtsi,  69 

brevis  digitnrttni,  49^>                         ^^^^| 

vifhvral  layer  of  pelvic,  1022 

Fibro-cartilage,  52 
interarticiilar,  52 

brevin  minimi   digiti    (hand),               ^H 

Fasciculi  leretes.  Rt)7,  713 

^A 

Fasciculus  of  Turck,  658 

connecting,  circumferential, 

4  foot).  492                                  ^^H 

unciformia,  688 

and  stratiform.  53 

hrevis  polliris  (hand),  454               ^^^^| 

Fat.  60 

Fibro  oariilaceji,  acrotnio-daTic- 

{ foot »,  492                             ^^^1 

Faucea,  iathmuaof,  851 

ular,  324 

carpi  radUiis,  440                             ^^^^M 

1076 
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Flexor  carpi  ulnaris,  441 

digitoriim  subliniis,  441 

digitorum  profundus.  442 

longus  digitorum,  485 

longus  polHcis  (hand),  442 
(foot),  484 

<msis  metacarpi  pollicis,  453 
Floating  ribs,  225 
Flocculus,  710 
Ffletus,  circulation  in,  916 

KuBtachian  valve  in,  915 

foramen  ovale  in,  126, 915 

liver  of,  distribution  of  its  ves- 
sels, 916 

ovaries  in,  i:^5 

vascular  system  in,  peculiari- 
ties, 915 
Folds,  aryteno-epiglottidean,  923 

genital',  138 

recto-uterine,  981 

recto- vesical,  957 

vesico-uterine,  981 
Follicle  of  hair,  93 

of  intestine,  879 
Follicles,  sebaceoua,  94 
Fontana,  spaces  of,  811 
Fontanellea,  163,184 
Foot,  arteries  of,  605,  608 

bones  of,  284 

development  of,  294 

dorsum,  muscles  of,  489 

fascia  of,  489 

ligaments  of,  487 

sole  of,  muscles  of,  489 
fascia  of,  488 

nerves  of,  781 

veins  of,  630 
[Foot-sole,  imprint  of,  294] 
Foramen  ctecura  of  frontal  bone, 
168,  206 
of  m^ulla  oblongata,  665 
of  tongue,  799 

carotid,  174 

condyloid,  162 

dental  inferior,  199 

ethmoidal,  206 

incisive,  208 

infraorbital,  186 

intervertebral,  159 

ingular,  207 

lacerum  anterius,  179,  206 

magnum,  161 

mastoid,  171 

medium,  207 

mental,  198 

obturator,  266 

of  Majendie,  653 

of  Monro,  694,702 

of  sphenoid,  179,  206 

of  Winslow.  866 

optic,  176,  206 

ovale  of  heart,  915 

palatine,  anterior,  190,  207 
posterior,  194,  208 

parietal,  164 

posterius,  207 

ptery  go-palatine,  178 

rotundum,  178,  207 

sacro-sciatic,  263,  320 
of  Scarpa,  190,  208 
of  Sommerring,  813 

spheno- palatine,  196,  217 

[spinal,  144] 

spinoeum,  178,  W! 


Foramen  of  Stenson,  190,  208 

sternal,  222 

stylo-mastoid,  174 

supraorbital,  167 

thyroid,  266 

vertebral,  144 

Vesalii,  178,207 
Foramina,  sacral,  153 
of  diaphragm,  424 

external  orbital,  178 

of  face,  landmarks  of,  1027 

malar,  192 

olfactorv,  181 

Thebesi'i,  637,  908 
Forearm,  arteries  of,  561 

bones  of,  242 

fascia  of,  439 

landmarks  of,  1060 

lymphatics  of,  644 

muscles  of,  439 

nerves  of.  759 

veins  of,  624 
[Forehead,  wrinkles  of,  368, 371  ] 
Form  of  bones,  141 
Fornix,  698 

bulbs  of,  689 

conjunctivae,  821 

crura  of,  699 
Fossa  of  antihelix,  823 

(^niue,  186 

condyloid,  162 

cystis  felleap,  891 

digastric,  172 

digital,  271 

glenoid,  171 

of  helix,  823 

iliac,  261 

incisive,  186, 198. 

infra-  and  supraspinous,  233 

innominata,  823 

Ischio-rectai,  1010 

jugular,  175 

lachrymal,  169 

myrtiform,  186 

navicularis  of  urethra,  960 

of  vulva,  976 

occipital,  162 

olfactorv  of  foetus,  123 

ovalis,  903 

palatine,  anterior,  189 

pituitarv.  176 

pterygoid,  of  sphenoid,  179 
of  lower  jaw,  199 

scaphoid,  179 

seaphoidea.  823 

eigmoidea,  172 

spheno-maxillary,  212 

of  skull,  anterior,  206 
middle,  206 
posterior,  207 

sublingual,  199 

submaxillary,  199 

subscapular,  233 

temporal,  211 

trochanteric,  271 

zygomatic,  212 
Fossie,  nasal,  215,  803 

of  skull,  206 
Fourchette.  976 
Fourth  nerve,  719 

ventricle,  712 
Fovea,  anterior  of  fourth  Ten- 
tricle,  713 

Cttitralia  retinse,  813 


Fovea  hemispherica 
posterior    of  foui 

713 

semi-elliptica,  83! 

Fracture  of  acromio: 

centre  of  clavicle 

acromial  end  ol 

coracoid  process, 

coronoid  process  < 

femur  above  cunrl 

below  trochant4 

6bula,    with     d\i 

tibia,  495 

humerus,  anatomi 

shaft  of,  458 

surgical  neck.  A 

neck  of  femur,  49 

olecranon  process, 

gitella,  495 
ott's,  495 
radius,  460 

lower  end  of,  Ai 
neck  of,  459 
shaft  of,  460 
and  ulna,  460 
sternal  end  of  cla^ 
tibia,  shalY  of,  49£ 
ulna,  shaft  of,  460 
Fnena  of  ileo-caecal 
Fncuulum  pudendi, 
of  Vieuasens'  vj 
Fnenum  clitoridis,  1 
labii   superioris  i 

839 
lingute,  799 
pnpputii,  964 
Frontal  artery,  532 
bone,  166  . 

articulations  of, 
attachment  of 

170 
development  of, 
structure  of,  16S 
crest,  168 
eminence,  167 
lobe,  676 
nerve,  721 
process  of  malar, 
sinuses,  169 

landmarks  of,  1 

suture,  166,  170,  2 

vein,  613 

Fronto-malar  suture 

Fron to-nasal  process 

Fronto-sphenoidal 

215 
Fundamental  fascici 
Fundus  of  bladder,  \ 

of  uterus,  981 
Funiculi  graciles,  6< 

of  nerve,  73 
Funiculus  of  Rolan 
Furrow, auriculo-vei 
digital,  1061 
^nital,  138 
interventricular,  5 
Furrowed    band   of 
710 


Galactophorous  dud 
Galen,  veins  of,  618 
Gall-bladder,  895 
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Gull-Wftilder- 

Gftslm-epiploic  vein.*,  635 

GUnd  or  gland»—                               ^^^^| 

fisstire  for,  R9I 

(raiiinvliepatic  omentum,  807 

pineal,  702                                       ^^^1 

tilruoture  of,  896 

Gasln.v-p|irenif  Upimenl,  870 

pituitary,  (L39                                     ^^^^| 

[siiTxery  of,  896] 

<tai(tr(>*»plenic  nmentum,  Hit' 

proMUte,  962                                       ^^^H 

valve  of,  896 

GaslriK'fieniius  muscle,  4><2 

salivary,  8.V2                                    ^^^1 

GangliiHi  wrpuscles,  78 

Gelatinous  c<timective  tiwue,  48 

selweiiuK  94                                      ^^^^| 

(ianntion    itr    ganglia,    general 
anatomy  of,  (7 

nerve-tibres,  71 

^^^H 

Gemellus  inferior  muscle,  476 

sublingual,  854                                  ^^^^| 

of  Ai»ilei-wh,  737 

tiui»erjr>r,  476 

ttidiiMHxillary,  853                             ^^^^^| 

Amnlil'ri.  729 

Generative  nrgnns,  development 

fUidorirorr.uii,  9i.                                     ^^^^H 

can  line  70:i 

oi;  135 

suprarenal,  9^3                                  ^^^H 

niroliJ,  7S9 

feuiale,  976 

^^^H 

wphiilio,  723 

male,  962 

^^^H 

cervic-ai,  inferior,  791 

Genial  lubercles,  199 

929                                       ^^^H 

miiliUe,  790 

Genio-hyo-nlriRsnfi  nionele,  390 

of  IVm.  964                                     ^^^H 

Btiperior,  7S7 

(ienio-hyoid  muncle.  389 

^^^H 

1           ciliary,  7*il 

Genital  i^>rd,  134 

^^^H 

on  cirnmiHex  nerve,  756 

folds,  13H 

GlandoU-  iMlurifene,  964                     ^^^^| 

diflphnignintic,  794 
on  liu'iiu  nerve,  733 

furrow,  13S 

Pacchioni,          662                           ^^^^| 

tubercle,  138 

Glan»  {wuiti,  9tH                                    ^^^^| 

of  filUi  nerve,  722 

Genito-crural  nerve,  770 

^^^^H 

Oaitserian,  720 

Genu  of   the  onrpus   callosum, 

Gloacrian  fis6ure.  171^826                   ^^^^H 

of  Kl<ni»«)-[iharyngeal,  737 

691 

Glenoiil  iwiiv,  236                             ^^^H 

inipiir.  7.S:i,  792 

[Gerdy.  fibres  of,  451] 

fona,  171                                             ^^M 

iDiert^roliJ.  790 

Gerlach't*  nerve  network,  659 

ligament  of  ghoatder,  327                ^^^^| 

on       iMwterior       iateroeiiecuB 

Germinal  area,  102 

of  phalan};es.  341                               ^^^^| 

nerve,  764 

di«k,  102 

Gliding  movement.  300                          ^^^^H 

jn^uliir,  7;J7 
lenticular,  723 

apot.  UH) 

GlhefJu'^  ca[iHulc,  867,  832                    ^^^H 

vesicle,  ](i{) 

Globulcis  bltKid-,  36                             ^^H 

lin[ruul,  7911 

Gitiibenmtii  liKainent,  413,  1004 

development  of,  125                        ^^^^| 

lunilmr.  792 

GiuKtvinuit,  299 

Globus  major  of  epididymas  971          ^^^H 

Ue^-M\V25 

Giralii^  orpin  of.  135 

miuor,  971                                               ^H 

RhrM-nierif,  796 

[tJirdle.  pelvic.  259] 

Glosso-epiglotlidean     ligamento,                ^H 

ui-litliulmii-,  722 

[shouhier,  2.'>9] 
[Glabella.  6h4J 

■ 

ciiic.  7jy 

GloessfKpharvngeul  aerve,  736             ^^^H 

petriiiis,  7o7 

of  fn»nlal  bone,  168 

Cilottis,  92.3                                             ^^H 

phur>*ngeal,  790 

Gladiolus  222 

^^^H 

of  pi)eunioga»tric,  739 

Glands,  nucllebfi,  899 

Gluteal  artery,  591                                 ^^^H 

of  iKtrtio  dura,  733 
ofkil.es,  7S4 

bpleen.  899 

inferior,  590                                    ^^^H 

suprarenal,  953 

lymphatic  glandi»,  645                  ^^^^M 

of  ruoi  of  viigu8.  739 

ihvmus,  941 

nerve,  inferior.  780                       ^^^^| 

eacnil,  7:t2 

tliyn»id,  939 

superior,  778                              ^^^^H 

seniilunur.  of  nljdomen,  793 

Glands,  lyiupliAtitu,  87 

region,  lymphatiiM  of,  646            ^^^^| 

BplieDO-|rjl aline,  724 

Gland  or  i;laniU,  secretin^?.  97 

mu^'les  of,  472                           ^^^^H 

of  spinal  nerves,  746 

accessory  of  parotid,  863 

^^^H 

flpirule,  8;i) 

arvtenoiil,  927 

Ap<^inetiro»iM,  A(h>                                ^^^H 

Bubniaxillary,  730 

of'a'irtlu>Iine,978 

Gluteiut  maximus  luusde,  473            ^^^H 

supniiviinl,  791 

of  biliary  ducts,  8tt7 

mcdtuiii,                                                ^^^H 

of  synipjitlictic  nerve,  7d4 

Bnunier*'*,  879 

minimuK,  474                                      ^^^^H 

teni|K»nd.  790 

buoiTil.  840 

Gompho»iA,  298                                      ^^^^H 

Uiomrif,  791 

ceruniinouti,  826 

Gonion,  6>>5]                                         ^^^^B 
Graafian  vcT^iclcs,986                                 ^H 

thyroid.  790 

coccvKual,  oK2 

of  trunk  of  vavub,  739 

Cow't>er*s.  9^3.  1017 

membraua  uranulosa  uf,  986         ^^^H 

of  Wrisberj?,  793 

ducKitnul,  879 

ovicu[RUile  of,  986                           ^^^^H 

[Ganglionic  anerial  system  of 

epiglottic,  927 

siruciure  of,  986                           ^^^1 

brain,  536] 

gastric,  872 

Gracilis  muficle,  470                                ^^^^H 

branch  ttf  naj-al  nerve,  722 

of  Havers,  297 

Gray  nervous  ^ul>stance,  68                 ^^^^H 

Gartner,  duct  of,  136 

labial,  839 

mutter  of  ocrcLicllum,  711                 ^^^^^ 

Qaaea  of  the  bltHid,  39 

lachrymal.  821 

^^^^^ 

Gaj^erian  Kun^Iiftn,  720 

of  larvnx,  927 

of  fourth  veniricle,  714                 ^^^^H 

depression  for,  174 

lintnial.  8<H) 

of  medulla  v>bloncata,  669            ^^^^H 

Gastric   arteries    (vaaa    brevia), 

of  Lillrc.  960 

of  (spinal            i>58                         ^^^^H 

677 

of  Ln«rhka,  582 

Great  omentum,  Kti7                              ^^^^H 

nrlerv,  ■574 

mammary,  988 

aciatic              7bO                               ^^^H 

folliclea.  872 

Meibomian,  820 

Greater  wing<»of  sphenoid,*178           ^^^H 

nerves  from  vnguA,  741 

molar,  S40 

Groin.                                                       ^^H 

plexus  795 

mu**ilairinous,  of  Havexs,  297 

cutaneous  ve»els  and  nerves         ^^^1 

vein.  I»3.> 

odorifcnp.  9*14 

^m 

Gai*trf>-c*dir  nnientum,  867 

cpsophafreal,  8-i** 

Inndmtirksof,  1049                            ^^^H 

GaslruHliiodenal  nnery,  575 

of  Patvliioni,  619,  662 

snperficiul  fa.<icia  of,  991                    ^^^^| 

plexus,  79.> 

palatine.  8.^1.850 

surgical  anatomy  of,  991                   ^^^^H 

Gastro-cpiploica  dextra   artery, 

parotid,  8,^2 

Groove,  auriou  lo- ventriculaTi  907                ^^H 

576 

peptic.  872 
Peyer'!*.  Hm 

bicipital,  238                                     ^^M 

siniatra,  577 

cavernoutt,  177                                   ^^^^M 

Gaatro-epiploic  plexus,  795 

pharyngeal,  857 

primitive  denial,  84d                        ^^^^B 

1078 


Groove — 

infninrbiul,  187 

Inchryojal,  187 

mvlo-hyoid,  199 

naiuil.  185 

ocL'Jpital,  172 

o|rtif,  176 

subclavian,  226 
GrfM)Vcs  in  ihc  mdiuti,  240 

vwiilricular,  9<.t7 
Growth  of  U»ne»,  02 
GubvnincuJuni  testis,  974 
Guiii«.  840 
Gnstatorv  nerve,  729 
Gyri  ope'rti.  078,  688 
Gyrus  fornicaliu,  079 

H. 

Hsematoidin  crystals,  39 
Hicinin  crysUiLs,  HU 
Hinniok'lobin  crystals,  39 
Hftir'i-clls  of  interniil  ear,  836 
riairs  02 

I'otlicltis,  93 

root-shcxith,  92 

Blriietni-e  of,  93 
Ham,  region  of  tlie,  000 
Huriititriuf;     tendons,      surgical 

auuUmiy  of,  479 
Hamular   process   of  s]>henoid, 
179 
of  humerus,  240.  iu><« 
of  larhrymal,  191 
Hnnd,  arteries  of,  566 

boni'ft  of.  2r>0 

fascia  of,  449 

landmarks  of.  1061 

lif^amentM  of,  3.36 

miisclcri  of,  449 

nerveH  ftf  from  rne<Uan,  759 
from  ni'liiil,  T'i3 
from  ulnar,  761 

veins  of,  t!23 
Hard  palate,  boO 
Hamiunio,  298 
ilnsner,  valve  of,  822 
Havers,  ^lund»  of,  297 
Iluversian  cnnnis  of  bone,  56 
Head,  lympliatii«of,  640 

mtiM-les  of,  3<K> 

veinsi  of.  612 
Hcari,  906 

annular  fibres  of  auricles,  013 

arteries  of,  507,  915 

circular  tibnr*  of,  913 

development  of.  124 

endocardium.  1M2 

fibres  of  the  aiirirles.  913 
of  the  ventricle*.  913 

fibrous  rinjff  of,  913 

fa-trtl  rvlit>  in.  \m> 

infnndibulum  ot,  909 

landmarks  of,  10X5 

lurt  auricle,  91! 
venlricic,  912 

looped  fibres  of  onricles,  013 

lymphntio  of,  650,  916 

miiM'nliir  tibreii  of.  66 
structure  of,  913 

nerve*  of,  740,  792,915 

outline  of.  on  chest-wall,  1035 

jKwition  of.  906 

right  auricle,  907 
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Heart- 
right  vcnlriole,  909 

septum  veiitriculorum,  909 

size  and  weight,  9(H> 

spiral  fibres  of,  914 

structure  of.  913 

sulxJivision  into  i-avilivs,  907 

valves  of,  lundmurks.  1036 

veins  of,  63(i 

vortex  ot,  914 
Heidcnhuin.  doniilunes  of,  855 
Helicine  arteries,  9»>5 
Helicis  major  muscle,  824 

minor.  824 
Helicfitrcma  of  cuchlcu,  833 
Jlelijt,  823 

fossa  of,  823 

muscles  of.  824 

process  of,  823 
Hemorrhoidal    art«rr,    inferior, 
689 
middle,  5H6 
superior,  579 

nerve,  inferior,  778 

picxu!!  of  nerves,  796 

veins,  inferior,  ti32 
middle,  632 
superior,  634 

venous  picxub,  632,  684 
Henle.  looped  lubes  nf,  947 
Hepatic  artery,  574,  894 

celU,  893 

duct,  896 

plexus,  794 

veins,  nH4,  892,  894 
Hernia,  cimKcnilul,  999 

descent  of;  1008 

direct  inguinal.  099 
dissection  of,  H>00 

femoral.  coverin>(B  of,  1008 

fgencml  remarks  nn,  997] 

infantile.  999 

inguinal,  991 
dissection  of,  991 

obliijuo  inguinal,  998 

scrotal,  99S 
HcsbcllKU'li's  irianglc,  999 
Hey's  lit^iuuent.  KK)2 
Hiatus  Kallnpii,  174 
Higliniore,  antrum  of,  187 
Hihun's  muhele,  926 
Hilnm  of  kidney,  944 

of  eplcen.  899' 
Hinge  Joiiii,  299 
Hip-joint.  342 

mi^cs  of,  472 

in  relation  with,  345 
Hipixvcampus  major,  696 

nwnor,  693 
Horimntul  plate  of  ethmoid,  ISl 

of  pidalc,  r.)3 
[Homer's  auiscle.  371,  822] 
Homy  Ijttnd  of  Tarinus,  694 
Hnguier.  canal  ot',  171 
Humerus,  237 

onatotnicul   neck,  fractnre  of, 
468 

articulations  of,  242 

attachment  of  mu«cl«(  to,  242 

devcU)pment  of,  241 

lietiil  of.  2;!7 

landmarks  uf,  1057 

neck  of,  23S 

nutrient  artery  of.  561 

shaft,  fracture  uf.  458 


(rmcu 

i 

jBjmi, 

g»n»r 

ibram 
He,  X 

I 

•.  103 
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Hunwn»— 


[fturpicjil  head.  237' 
8iir]L^icaJ  Dc^ckf  fr» cm 
tuben«>ilies    ot, 
l«*«r,  238 
Humors  of  the  *?i 
Hyaline  curtilage. 
Hyaloid  nieriihrau4 
Hydatid  of  Morg^Bgui, 
Hymen,  977 
Hyo-cpigMlii'  ligamr 
HyO'glosEinl  incmbram 
HyO'gbiwtus  musi^le,  3: 
Hvoid    arterv    of 
roid.  514 
bone.  219 
attacliriienl  oPj 
tvjrnnn  of.  21' 
devebfpiueitt 
luudni:itkA  of.  103 
bmnrh  of  lingtu^ 
r«giim,  niiisclvs 
HUi.rji-,  ^S!i 
Hypoblnst,  102 
Hypochondriac  rctfion 
Hyp<»ga»tric    nrt< 
5K4.  91(S 
how  obliii 
plexuN,  7lMi 

inferior, 
region,  8<;0 
Hypoglf>8wil  Dcn 
HypophysL'*  eer<^li 
of  pituitary-  Ond! 


Heo-«aecal    or    ileo-oo 

882 
Ileo-colio  ftrteiy. 
Ileum,  S7H 
lliacurtti 

p. 

exlemal.  ^'.91 

surgir;il  am 

intemul,  .V*<4 

at  birth.  .SH 

l*uciiliarilr 

5H4 
stirgicail  am 
&scia.  462 

[Mirtion  of  fi 
fofrsa,  2K I 

lym|diuii(-  I  lii^l. 
re^iiui.  ma- 
veins,  comoi 
fie^nilittrttit 
external,  fi.^l 
internal,  (\'M 
lliacus  niosc-le.  AtM 
Ilio-co»>tal(s  miiscl 
llif>- femoral  ligmi 
Ilio-hvfifjgnMric  n4 
]lio-in;L:uinnt  nerv< 
lliivlurabar  nrterf, 
ligament,  318 
vein,  632 
lli'^-peciint^l 
Uiotibin)  bnnd,  447 
Ilium.  2iil  ^ 

crest  of,  2(11  fl 

dopKun)  of,  2^1  ^1 
landmnrka  of,  1013 
spiucM,  2tSl 
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lUuM — 

Intorartieular  tibn><srtilage — 

Intestioo —                                            ^^^^1 

venter  of,  261 

of  smpulo-elavicular  joint, 

[growth  of,  831]                               ^^^H 
arge,  coau  of.  886                          ^^^H 

Ini|>re«io  colii"a,  892 

325 

renalis,  892 

of  iaw,  311 
of  knee,  350 

landmarks  of.  1045                         ^^^H 

Incisive  canal,  208 

Ivmnhatif^  of,  649                              ^^^^| 

foramina.  208 

of  radio-ulnar  joint,  338 
of    lilerntHcluvicular     joint, 

fi>SNi,  ISO.  193 

^^^^1 

Inrlsiir  It'Olli,  841 

323 

landmarks  of,  1046                    ^^^H 

InrUiim  inlerlragica,  823 

linament  of  ribe.  314 

Intrncnrtila^noua  osBi6cation,59        ^^^H 

1             cereMii,  709 

IiUen^rotid  ganglion,  790 

Intralobuhtr  vtnns,  894                           ^^^H 

SimU.riiii,  825 

Int^roelhilar  ituheitance  of  carti- 

InlrapariuLal  fimwire,  676                             ^H 
[suleiLs.  676.  6H6|                                      ^M 

ImMLs  829 

iftife,  51 

development  of.  133 

Inlerchondnil  lijiranients,  317 

[Intnbiilion  of  the  larynx,  931]                  ^| 
Jnttimesi^entia  ^ngliformis,  733                 ^H 

liKanieal  of,  830 

Interclavicular  lipi»nient.  323 

Ruspcnflorv,  H'M) 

Interoohimnar  faHcin,  414.  993 

Involunlarv  muscle,  67                       ^^^^| 

Inl'tintilelierma,  9!»9 

lnler(.*ondyl'»id  notch,  274 

^^^H 

Inferior  dentiil  nrtery,  523 

Intercijstal  urteriej*,  571 

Irre^ilar  bone^,  142                            ^^^^H 

(Icntul  canal,  199 

anterior,  571 

Isehlaiie  lympltatic  inlands,  645                 ^H 

[froninl  siileus.  676.  086] 

8iii»erior.  552 

Isehiii-rerial  Iiiscia,  1022                       ^^H 

maxillurv  l>one,  197 

fa»ci»-,  420 

fusHu,  1011                                           ^^H 

UndmarkR  of,  1028 

lymphalit!:*,  650 

position  of  veaaels  and  nerves        ^^^H 

meatuH  of  nose,  218 

lymph:ttic  >:Iandit,  649 

in.  1012                                        ^^M 

occipilHl  (ofi^  Jrj3 

muscles,  420 

region,   surgical    anolomr   of,                ^M 

profnmla  artery,  601 

nerves,  766 

1011                            ^^M 

tiirbniaiud  bones,  196 

Hpaces,  220 

Ischiuni,  263                                             ^^^H 

articulationt*  nf,  196 

vcipH,  anperior.  627 
lDtcn:oA((vhumeral   nerres,  758, 

body  of.  -im                                         ^^H 

development  of,  196 

ram'ua                                                  ^^^H 

ethmoidal  pruceKH  of,  196 

766 

spine       2(>3                                       ^^^^H 

lachrynml  process  of,  196 

Interglobular  spacca,  845 

tuberrMty  of,  264                                   ^H 

maxillary  process  of,  196 

Liiierlobuiar  arterieu  of  kidney, 

Island  of  RciL.  677                                    ^H 

vena  uav'ii,  633 

950 

Isthmus  of  ibe  tauccs.  S31                    ^^^M 

1         Inferior-i«»*terior   lobe  of  cere- 
bellum, 710 

biliary  plexus,  894 

of  thyroid  ^Itind,  940                       ^^^H 

Intermnxillury  suture,  213 

Iter  ad  infundibujum.  702                   ^^^H 

Infrncrisial  niiisclea,  420 

Jnlernienibranous  o^iticatioOf  63 

a  terlio  ad  4piai-tum   ventricu-                 ^H 

litfraaiiixillurv  nerv&i  from  fa^ 

Internul  ulHlominal  rin^,  996 

^^^H 

ctfti,  im 

annnltir  lijfaraenl,  488 

chorda*  (Kt^terius,  826                       ^^^^H 

Infraorbitid  artery,  624 

capsule.  "Jy-* 

Ivory  of  lix>tli,  844                               ^^^H 

oinfll.  1S7 

carotid  nrlery,  528 

^^^^H 

foramen,  186 

ciitaneoufl  nerve,  756 

^^1 

gfTKive,  187 

in((uinal  burnia.  997 

plexus  of  nervts*,  724 

mnmnmry  artery,  551 

Jacob's  niemhrane,  815                        ^^^^H 

bninehes  of  facial,  735 

maxilliiry  artery.  571 

Jftcobson's  nerve,  738,  831                 ^^^1 

Infraspinatus  muscle,  434 

braiiclie!!  of,  o22 

174                                    ^^^^H 

Infra-ipinoiis  fa.s{-ia,  433 

manimarv  vein,  626 

Jaw,  lower,  197                                     ^^^^H 

Iiifratr.M.'hlear  nerve,  722 

oblique  mnacie,  414 

articulations  of,  202                                 ^H 

Iiiftuidibula  of  kidney,  94o 

o<x;ipital  crest.  163 

attachment  of  iiiuscles  Co,  202                 ^M 

Innuidibiilifnrm  fascia,  990 

pteryicnid  plate^  179 

changes  pmduce<l  in,  by  age,                 ^M 

Infundibtiltim  of  brain,  689 

sphincter,  101 1 

200                                                  ^ 

of  ox-lilert,  83:i 

Intemasal  suture,  213 

condyle  of.  200                                ^^^M 

of  ethmoid,  183 

Intemawi     miisclfs.    dorsal     of 

development  of.  200                         ^^^H 

of  heart,  909 

hand.  456 

ligaments  of.                                      ^^^^| 

IngroMiiaa,  processes  of,  179 

of  foot.  493 

oblique  line  of,  199                              ^^^^H 

Inguinal  canal,  996 

palmar,  457 

plerv^^id  f'lssa  of,  200                      ^^^^| 

Iflanda,  deep.  645 

pliinlur.  493 

rami                                                ^^^^| 

superficial,  044,  lOOl 

InterotisefMW  artery  of  forearm, 

sigmoid  notch  of,  200                       ^^^^| 

hernia,  997 

riB7 

symphysis  of,  197                            ^^^^| 

diHsectiun  of,  991 

of  foot.  606 

upper.     See  Mazillary  Bom,           ^^^^M 

region,  860 

fibro-ojirtilawe*,  298 

Jejunum,  876                                        ^^^^H 

rioioQ.  684] 

Inlet  of  pelvis  2*18 

membrane  of  forenmi,  333 

Joint.     See  Artiaihuiatu.                     ^^^^M 

of  lec.  353 

Ju^dar  foramen,  207                            ^^^^| 

Innoroinnte  artery,  508 

nerve,  anterior,  769 

^^^^1 

peculiarities  of,  508 

iHwierit»r,  7*»4 

ganglion.  737                                      ^^^^| 

Burgical  anaiomv  of,  509 

veins  of  foreann,  624 

prueeas.  161                                         ^^^H 

l>one,  260 

Interpe^Jiincular  space  of  brain, 

surface,  174                                      ^^^H 

articulations  of.  267 

689 

anterior.  61S                             ^^^H 

Interspinales  muBeles.  410 

exlemiil,                                          ^^^H, 

1                    267 

Intep>pinons  lieamentn,  304 

internal.                                             ^^^^f 

development  o<^  266 
'             veins,  62.> 

Intertransvcrsalcs  inti:M'left,  410 

sinus  or  ^idf  of,  616                  ^^^^H 

Intertransverew  li>;anienUi,  304 

posterior,  external.  615                 ^^^^H 

pei'idiuritiesi  of,  626 

Interluhnlar  stroma  of  kidney, 

^^^^H 

Inorganic  constituents  of  bone, 

951 

^^H 

58 

Interrerteliral  notches,  143 

Inspiration,  muscles  of.  421 

foramen,  160 

Kerato-glossns  muscle,  390                  ^^^^| 

[Insula.  t>77]                                    , 
Intenirticular  fibrtw-arlilaife.  52  1 

sulit*l:tncc.  ;i03 

Kerkring,  valves  oC,  877                       ^^^^| 

Intestine,  duvelnpuient  of^  130 

Kidnev,                                                  ^^^1 

11 J        '"^ 

^^y- — —'^ 

7XDEX, 

■ 

HI  ^^H 

T^ttivlla.  liorixoiital,  of  ethmoid. 

Landmarka —             ^H 

■     til          ^V                                ctTlioul  suUiunue  of,  946 
r     "                                                      ilevelr.pineriL  of,  133 

181 

femoral  art«rjr,  e^^l 

perpendicular,  of  ethmoid,  181 

1050                  ^H 

of  l>i^iie,  iirticiilar,  2iHI 

ring,  1048            ^H 

'                                                          diicltt  of.  952 

Laiiiell*  of  bone,  57 

abiila.  1053             H 

L.yl..                                        hiliim  of,  fl44 

Ivarnina  cinereft,  087 

tin|rer>.,  1062            ^H 

infitiitliliiila  of^  94o 

fribivittui,  174 

tout,  1055                  ^M 

Uniiin»rk»  of.  I04o 

of  si-len.tic,  St>6 

arterica  of,  I064i^| 

Ml                                              lymplimk*s  of,  WS,  U5l 

fiwca.  806 

bones  uf,  10o5    ^H 

HI                                        Mtilpitrhiuii  UhUi>»  uf,  946 

spiralis  otuca  uf  cocblva,  8H4 

bursa  of,  lOotf     ^H 

HI                                           uiiiiiiniilhi'  nf,  ^I4(i 

nieuibniiiHi-m,  8H5,  'lott 

joint,s  of.  1055     ^M 

HI                                          nieiliillan-  KiilMlaDce,  946 

SMpmrhon'Mea,  809 

foiuuiina  fur  fifth  I^M 

IH                                           nervctt  uf,  f'M 

of  c«)rn«i,  cliwiitr,  806 

forearm,  1i)59          ^H 

■                                          pnpilltHuf.  946 
1           H                                          p(^[vU  of.  94-^ 

of  the  vertebr.f,  143 

galt-blntkler.  I04»^l 

(vrebellutn,  71 1 

gluteal  artvry,  JOC^H 

^H           H|                                       pymrnid^  of  Kerroiii.  &48 

Lam  inn*  dnrsnles.  103 

groin.  1049              ^H 

^HH       Hi                                          rvnul  artery,  [^49 

L»iniiml«d    luberclv  of  ivrebel- 

hand,  UHil                ^M 

^HH       HI                                             mnii.i  nf,  94o 

liiin.  710 

head.  H»26               ^1 

^HH      SI                                          [hur^'ery  of,  045} 

Lancisi.  nerves  of,  692 

heart,  103A              ^H 

^HH                ^M                               tiiUili  urinifert,  94(5 

^HII            ^M                       veiiw  i>r,  t;ri4, 9.1 1 

PHII     |j                                            weiirhl  ftmi  diniensions,  945 

Laudiuurk».  iitinlieal   and  aurai- 

apex  uf,  io:u;    ^H 

t-ai.  Hi-_Vj 

autwiillaiion  of.  i^| 

abdomen.  1U41 

outlini?»oC  1035^1 

VH 11    n                       rKttfi.',  iiiii;U'  lu,  242] 

I^^I^HHI                                         KiiLt'-jnint. 

buttv  promiiieiictti  uf,  1043 

valves  uf,  ltl3ti   ^H 

Un«*of.  1041 

HunterV  cnnal.  lO^^H 

^^^^HH                                          liindihiirks 

manipiiluiion  uf,  1044 

hynid  Ixmc,  1032    ^M 

^^^■■J                                         Knurklt^,  laudiiKirks  uf,  I(Ni2 

rings  of,  1043 

ilium,  prominencc^H 

^^^^^fV"                                      KriiiiHe'.M  nioiiihnine,  66 

I'ijKvra  of.  1044 

inguioiil  canal,  liH^H 

^^^I^H 

ankle.  1053 

glands  HM9       ^H 

^^^1      ■                                         Kuhne.  U'\s  views  on  tlie  wrm'x' 

antiTMir  tibial  artery,  lOJH 

interdigiiai  fohb.  i^H 

^^^H      *                                                    niilioiit*  of  motor  nervcb, 

anterior  fontunvlle,  1026 

intenml       nianinifl^H 

^^^^^^^H 

^^^H 

aritnim,  lO.'U 

1035                 ^H 

^^^M                                                  KQ»4.'hiter.  on«lruL'tuivuf  heart'u 

amis  1047 

tntem»^tootut    nrteriifl 

^■n                                                                  valvea,  ULO 

aorta,  division  of,  1042 

^1 

^HII 

arm,  1056 

of  liiind.  1062     ^H 

HI 

eutaneoitu  vetna  of,  1058    - 

intoatinen.  large.  I^^| 

axilla,  1057 

tuimll,  UHtt          ^H 

^^Hl                                                 LkIhb  rereltri.  691 

axillarv  arlerv,  1058 

kidncv.  1045           H 

^^Ul                                                     pndeiuli  nifijom,  976 

bm-k,  mM 

kuec'lO'tl                H 

^^^■1 

furrows  of.  1037 

bony  [irtuuineno^^l 

^^Hl                                                         lynipliiitkv  of,  648 

blmliltT,  1016 

synovial  inombi^H 

^■H                                                 Labial                'ilS 

brachial  urlerv,  1058 

knuckle^  10<;2      ^^H 

^■H^                                                  (tlantU,  S3'9 

l»min.  It^vek  of,  1027 

lachrviual  Ntc.  lOSl^H 

^^^^^Hr^                                                      :iii[H.>rior,  614 

^^^^|HI 

^^^HH*                                       Latitiini  tvinpanirimi.  8J5 

bunMi.  carpal.  1060 

leg,  r05.3                 ^H 

dlKtUil,  1062 

liganienlnni  fiotell^M 

of  elbow.  1059 

linea  ullm,  1042 

^^^Ul                                                TcHtibuUre.  Hoo 

of  fo..t.  1053 

liniw.*  BeniiluLiorok.  IdH 

^■HH                                            Labvriiith.  H32 

of  patella,  10<V2 

lifis,  1030                  ^ 

^^^^B 

bntttK'bi,  1050 

liver,  1044                ■ 

^^^^^^^^^^^^H                               fibro-stTotis  riieinbninc  of,  837 

carpus.  lOfiO 

lower  jaw.  1028       ^| 

^^^^^^^^^^^H                             L»r)iryiii:il 

cuthuter.  iutroduetion  of,  1048 

lung.  1036                 H 

^^^^^^^^^^H 

chei^l,  1034 

ajK-x  of,  10:v;       ^H 

^^^^R                                             bone.' 191 

in  the  female.  1034 

out  lines  of.  ]03ft^| 

^^^HVh                                              univiilatiniw  of,  192 
^^^HlH  B                                              nll^ibtiieni  of  iniiM'leH  to,  292 

clavicle.  lOoti 

malK-i.li.  105:{           ■ 

IktIow.  1035 

niaMiml  t■^lc>(*^a.  10^ 

^^^UIH                                                   develupiiiettt  of,  192 

coIoU»niy,  1046 

mediiistinum,  anleriur. 

^^■IH' 

condyluH  of  iiutnvrtK*,  1059 

nietat-arpal  jfiintK,  HWl 

^^^^^^H  ■                                             caniiH'itlti,  821 

comco-jicromiul  li^umeni,  1057 

Uiiddle  nifningeul  arte 

^^^■^^^                                         191 

criwid  nirtilaiie.  1032 

mouth.  1030             ^H 

^^^^■^^H 

crnrul  anli.  1043 

nnnsi,  KKtl                 M 

^^^^■^^H 

nilancf.ns  veinn  of  arm,  1058 

niiaal  cnvitteM  niiil  j^| 

^^^^■^^H 

diaphracui,  1044 

neck.  ia3l                H 

HIHHH  ^^^H 

digital  arlfrieH.  1(H31 

veiim  of.  10.'!2      S 

11111     H  H^H                                {uipillu.  819.  82^ 

fnrrowH,  1061 

Kdlaton'b  line,  1049 

lltll  1   D  V^l                            prxtw  o(  iitfL'riur  turbiuated 

joinlh.  ](m 

none,  1029 

III  II     ■  ■  ^H                                    iMhc.  196 

dorsal  arlervof  foot,  1056 

cKx-ipilnl  protubrr^^H 

HID     III  ^1                              piinrtn.  8-J2 

car,  1027* 

oleorrtnon,  Ul5H      ^^M 

l|y|     Ml    ^                              «ii-.  S'i2 

elUw.  1058 

[on  thchkiill.  6st]^H 

^^^^H 1 

ontnne<ins  veins  of,  1058 

palm  uf  hand,  UhS^H 

^^^^H  L                                     Lni-u-jjK,  v,m,  IM9,  878 

C|tigiiMtri4r  arierv,  1044 

palmar  »n-he«.  10^^| 

^^^^^1  ^^1                                     I^tiffTtMm 

evflidh   1028 

palpntton  by  recU^^H 

^^^^^^H  ^^^                               I^ctinn  innKnd, 

cres.  1028 

|tantTeiu*,  1045       ^^f 

^^^^^^H  1                                     Iaciiiul-  of             57 

face.  1027 

[Mirutid  ilnct.  1028  ^| 

^^^^^^H  1                                  Ltu'tiK  tni'brvmaliit,  819 

fa<;ial  artery,  1028 

patella.  1051          ^H 

^^^^H  1                                     fLunilMla,  t;S4) 

feature*.  Itt3l 

jiaiellDr  burui,  l^fli^l 

^^^^|H  ■                                   X^mU)(pid  i^iiiiire.  2U3 

feinonil  tinery,  1050 

periiMiiiu,  1040      ^H 

r             INDEX. 

^^^f                                    ■ 

Lami  murks — 

Land  mark  H — 

Le^                                                ^H 

1          perinvum,  bonr  framework  of, 

triu'ht^tt,  1032 

muscles  of,  479                                 ^^^H 

1&40 

division  of,  1037 

back                                                 ^^H 

raph^  of,  UHQ 

triani;ular  li^^ament,  1047 

^^^H 

IKTUiiiiemn,  1042 

trigouum  vt^ioe.  lfJ47 

^^^H 

peroneal  ni-rve,  1053 

irueliuiiteni.  1049 

veins  of,  630                                       ^^^H 

phrenic  nerve.  IO-)it 

tul»t'ni»itieji  (^f  arm,  1057 

Leus,!il7                                                        H 

pit  III'  the  Htomat^^li,  UHl 

ulna.  1050 

ciiangea  produced  in.  bv  age»         ^^^B 

planlur  anerteA,  lOoti 

ulunr  artery,  1061 

K18                                                ^^H 

fwcia,  Ul'Hl 

unibilicui*.  1041 

development  of,  122                          ^^^H 

plcuni,  relleirtinuB  of,  1037 

urethra,  I047 

eus{K>nsi;ry  lik'nnient  of,  818             ^^^H 

poiiiiim  Ailuiiii.  to;::> 

in  obihl,  1048 

Lenticular  nim^lion.  723                     ^^^^| 

|M>plileiil  arterv,  lOa-l 

vagina.  4.*x:ui)imitirt[i.t  of,  1063 

LtMoer  liujliryinal  Ixme,  1'.>1                  ^^^^| 

hursii.  lO'Vi' 

verteltnr.  spines  of.  1037 

omentimi,  H'lt                                     ^^^^| 

leii'luiiK,  lO'VJ 

Ubtilar  plan  ut,  1030 

sciatic                                                  ^^^H 

imsterinr  tiltial  iirterv,  1055 
roupiiri's  lii^'u infill,  H>-I3 

virtCera,  abdominal,  1044 

wiu|j;u  of  sphenoid,  179                     ^^^H 

wrist,  1059 

IiOvau>r  aiignli  oris,  375                       ^^^H 

pnwuitv  ijlan*!.  IIMT 

lygoma,  1028 

Hcapnl.e,  403                                    ^^^1 

piiln»s,  bony  pniminences.  10-13 

Large  intestine,  881 

'    Mii,  1017                                           ^^H 

pudic  artery,  1051 

areolar  eoat,  887 

elamlubi'  thyriiidw.  940  ^^^H 
Inhii  interioris,  376                              ^^^H 

puDev    for    »ii|K;rinr    ul>li<pie. 

o*^-!! in,  882 

iii2.s 

ei.loii.  .sh:i 

sujjerioris  al«N)ue  nuiii,  374          ^^^H 

piilm;  ul  wrist.  1060 

ilio-inK<al  valve.  882 

superitiris,                                           ^^^H 

ptinctu  Im'lirvmalm,  I02tl 

mueiHi»  eual,  tS87 

menti,                                                      ^^^^1 

pvl'trns,  l045 

miitu'uhir  coal,  887 

palatj,  394                                        ^^H 

rndiiil  arterv.  1060 

rectum,  ^M\ 

pal|>ebnL'.  371                                     ^^H 

nuiiius  I0-~'1J 

senxm  n»a(  of,  KH7 

pnYtoiff,  1018                                     ^^H 

rupiit^  of  perineum,  104ti 

Larynf^il  artery,  iuferior,  550 

I^vatorcs  oosiaruni.  422                     ^^^H 

rectum.  1047 

superior,  515 

Lieberkiihn,  crypts  of,  879                   ^^^H 

palpatiun  )>y,  1062 

nerve,  exteiTial,  740 

LiKamenl,  structure  of.  296                  ^^^H 

rib*,  niich  for  counting,  1034 

intertml.  710 

ai^mmio-rlavicular,     superior,         ^^^H 

saphena  veins,  1055 

recurrent,  740 

:}24                                             ■ 

aaplieni^us  opening,  1048 

superior,  740 

inferior,  324                                   ^^^M 

ft:irUiri(iti».  1050 

from  Nvm|ialhetic,  789 

alar  of  knee.  351                                ^^^H 

seal  IP,  10*^0 

pouch,  024 

of  ankle,  anterior,  354                       ^^^^| 

arteries  of,  1026 

veins,  627 

lateral,  355                                        ^^^1 

denaity  of.  10*26 

T^rynjjo-lracheotomy,  930 

annular       riidiuH.  333                      ^^^H 

!           scapuhi,  lOiO 

I^rvn^iUomv.  930 

of  wriH,  anterior,  :i36                   ^^^H 

sesaEnnia  U^ien,  106t2 

Larynx,  010* 

ptititerior,  330                               ^^^^| 

seventli  nerve,  iMiS 

actions  of  musclia  of,  926 

of  ankle,  354                                ^^H 

bhoiililer,  1057 

iirtericH  of.  027 

li-'S                             ^^^1 

tiiniise;t,  i'erel>rrtl,  1U27 

cartilages  of.  919 

intenuil,  355                              ^^^^| 

1               fnmtnl,  1020 

cavitv  of,  023 

of  eta[)es,  831                                  ^^^| 

skiilicap,  1026 

glaiiilrt  of.  027 

anterior,  of  knee^  347                       ^^^H 

,                thirknMfi  uf.  UVJ? 
'          apernittlio  com.  1044 

plottis,  92;k 
interior  uf,  932 

arcuate.  422                                        ^^^1 

aryteiio-epiglottic.  922                    ^^^H 

spinal  nervtsi,  1038 

[iiitubatioii  of,  931 J 
riKftmenls  of,  922 

BStrai^alo-iHiiphoid,  360                    ^^^H 

Kpinr,  niovenieiits  of,  1039 

atlo-AXoid,  anterior,  306                  ^^^^| 

of  ilium,  1043 

lymphaticH  of  927 

posterior.  it07                                 ^^^^| 

of  puUas  1043 

mucous  iiietobraiiv  of,  927 

of  bladder,  fnliie.  957                        ^^^| 

spineH  of  vorlebne,  1038 

muM-lc!i  of,  024 

^^^1 

spleen,  1045 

ner\'cs  of,  927 

broud.  of  liver,  8K9                                   ^M 

sterno-clavicular  joint,  1033 

rima  ^loltidis,  923 

calcu*je(Mislmgaloid,  external,         ^^^B 

st«mi>-ma«t<^>ifl  muscle,  1033 

superior  aperture  oC  922 

^^M 

stenium,  10'i4 

voms  of.  927 

inierofneous,  358                           ^^^H 

stomai:h,  1045 

ventricle  of.  924 

posterior.  358  ^^B 
calcaneo-culKtid.  internal,  359                  ■ 

stibi-lavian  artery,  1033 

vocal  clinrds  of,  false,  923 

Bubculanwmb  veins  of    haod, 

true,  924 

long,  350                                         ^^^H 

1062 

Lateral  ginjhilymus.  300 

bhort.                                            ^^^1 

of  neck,  1032 

ligaments  of  liver.  H90 

superior,  ;J50                                  ^^^^B 

Bupraclavioular  FoaMi.  1033 

maases  of  ethmoid.  182 

caleanco  scaphoid,        inferior,               ^H 

uuprat-undyloid  proceaaea,  106S 
tikuatiC-rc  anatoniitpie,  1060 

region  of  BkuU,  211 

359                                                ^^M 

sinus  of  brain,  620 

sii]ierior,  359                                   ^^^H 

leeih,  1030 

tract    of    medulla    oblongata, 

capsular.  See  IwliviriunlJoiniJt,        ^^^H 

tompMral  artery,  1028 

666.  660 

carpometacariMil,  dorvnl,  339           ^^^B 

tcndo  Acliillis'  1054 

Lateralis  nasi  artery,  51S 

intenwrteoiis.  339                                      ^M 

tendons  of  ankle,  1054 

LntLssimus  dorsi  muscle.  401 

palmar,  339                                    ^^H 

1                 of  wrist,  1060 

Lee,   Dr.,  rwearcliwi  on   nympa- 

of  carpUM,  3:t6  ^^^^| 
cenlral.  of  »pinal  iv^rd,  654             ^^^H 

1            thigh,  lt)4.H 

llietiu  nerve.  7L*7,  imU 

bend  i>f,  1048 

Leg.  arteries  of,  602,  OOT 

check.  310                                                  V 

throat,  1U30 

bones  of,  276 

chondro-8t«mal,  anterior,  315           ^^H 

j            thumb,  1061 

(ascia  of.  470 

posterior,  315  ^^^| 
ciliary  of  eye.  812                              ^^^| 

1            thvroid  earlila^  1032 

deep  irunsvcrac,  484 

'            Ubia.  1051 

li^omenlit  of;  342 

common     vertebral,    anterior,         ^^M 

tondls,  1031 

1      lymphalifv  of,  645 

302                                                       ■ 

^^^^^^^^^B  * 

1082 

INDEX. 

^ 

^^H 

Ligament— 

Lipamenl— 

LigamenUtm     aro^H 

^^^^^1 

ciiiiinion    vertebml,    posterior, 

posterior  of  knee,  or  posticuni 

num.   423    H 

^^^^^^^B 

:iO:i 

\Vinnlowil.  347 

inCemnrn,  42<t^^| 

^^^^^H 

conoid.  324 

Poupart's.  412.  I»y4.  1004 

ilenticulalum.  KS^H 

^^^^^1 

conifii-arrnriiiiil,  320 

plervyiv-iiiaxilhiry.  378 

Intnm  pnlmonis^^H 

^^^^^^H 

coriio*-i;laviciiliir,  IV24 

puhir,  itnterior,  321 

rouivwum,  'Ahi      ^H 

^^^^^^ 

wmco-liurncral,  327 

p'tatcrior,  321 

niiehit-,  401            ^H 

^^^^^H 

Cfiruritiil,  :W4 

»ii|i*;rinr,  321 

patellir,  317         1H 

^^^^^^1 

oironnry  nf  liviT,  890 

pulH>-pnisl:iti(\  957 

I>eL-linatum  iridi^H 

^^^^^^ 

ofKiu-elavimlur,  •J22 

radiociirpal,  3:J6 

piMtnnn  WinMo^l 

^^^^^^1 

c«*U»-tmiisven*ti,  '6\^ 

rudio-iilnnr  joint,  inferior,  333 

■pi  rale.  \iV%          ^| 

^^^^^H 

anito-vcrtt'lirul.  or  stellate,  313 

middle.  333 

terw,  344              ■ 

^^^^^1 

cotyloid,  3-l'> 

eiijHTior,  333 

Ugmiirc  of  arlerl^^ 

^^^^^^1 

c-riiHi-iii'vlfniiid,  1*22 

rectiMiterine,  981 

.4  r  txf\f.             ^1 

^^^^^^P 

criivt-lhyntitl,  1122 

rhomlMtid.  323 

Limbufl  lainintr  »(4^| 

^^^^^M 

cnH'iuI,  (if  knee,  349 

round,  of  litem?,  988 

Inieus.  813          ^H 

^^^^^^M 

cnicilorni,  3()8 

of  liver.  889 

[Line.  N\'lal(*n*a,  ^H 

^^^^^M 

deltoid,  35o 

of  riidiuB  iind  ulna,  332 

lfttidnmrk>  off^H 

^^^^^m 

donial,     S«n*  Individuai  Jomta. 

of  hip.  342 

Linen  alba.  418       H 

^^^^^M 

(if  ellHiw,  330 

«UTo-4^Kr>-^(eal,  iinterior,  321 

laiidnnirkA  of,  ^H 

^^^^^^B 

aiilvrlor,  330 

|>o8lorior.  321 

uspero.  273          ^H 

^^^^^^1 

exUTiml  Inteml,  330 

nacnHiliac,  anterior,  319 

26>^^| 

^^^^^1 

inieni:))  huemi,  ;i30 

ol>ii(|iie,  320 

''    ^^1 

^^^^^1 

(MWierior,  330 

ptwlerior.  319 

&1...                  !..'»4      ^^ 

^^^^^^^1 

faJoifonii  of  liver,  1*89 

sacro-sciHtio,  »(reater.  320 

Liniw  wintlitn»res.  411 

^^^^^H 

ffinoml  {Hcy'sj,  J(H)2 

leswer,  320 

Inndmarks  of,  104! 

^^^^^^1 

gaBlro-plirenir.  870 
Gimbcrnat's,  413,  994,  1004 

fiacruveriebrul.  318 

trani^vcrste  of  mUhuiii 

^^^^^1 

of  fitiipula,  32(1 

laiidnnirks  of,  IMS 

^^^^^^1 

glenoid,  327 

smpulo-clBviciilar,  324 

IranavenHe  of  fo^M 

^^^^^H 

gloFVo-i^piplottideaii.  921 

of  shoulder,  326 

713               ^H 

^^^^Tr 

of  hip,  342 

stellate,  313 

Liu^nnl  artery  '*>U^H 

I              1 

hyi.L'pi;<louic.  922 

glL-rno-clai'itiilar,  anterior,  332 

i^nrfrirnl  nnnto^H 

^^^^^H 

ilio-ft'imirul,  343 

IKwierior,  323 

bone.  219             ^1 

^^^^^H 

iliolnndjar,  318 

of  Mernnm,  314 

ganglion,  790        H 

^^^^^^H 

of  inniH.  830 

fttrlo-muxillarr,  311 

nerve.  729            ^| 

^^^^^H 

iiitemrticxilnr  of  ril»,  314 

subpubic,  321 

veins.  61tl            ^H 

^^^^^H 

inlorchivii-idiir,  32:i 

snprsspinons,  304 

Linf^iiulifl  nniM-le.  ^^| 

^^^^^^B 

inten-hondrnl.  Ml" 

BnititeiiHory  of  incus,  830 

Lingnetta  lainini<d^| 

^^^^^K 

inieri>wcoii8.     See     Individual 

of  lens,' 81 8 

Lingula  of  spheut^H 

^^^^^^H 

Jinni*. 

of  liver.  8M9 

Liiw.  839                ^H 

^^^^^H 

interspinttiit^,  30) 

of  iiiullens,  8:W1 

arteries  of,  -^17,^^1 

^^^^^^^^1 

irUerlruiisvertte,  304 

of  nmnimo,  427 

Liipior  Otinnnil,  ^^| 

^^^^^H 

interverlebml,  303 

of  ponia.  964 

S«.'nr|u«^.  838          H 

^^^^^H 

of  jaw.  31 1 
of  knct',  347 

of  spleen,  SOfl 
sutunil,  2V)6 

iHingninir>,  38       ^H 

^^^^^^H 

seniiniii,  974         ^^ 

^^^^^H 

of  lurvoT,  921 

tarail  of  eyelids,  820 

Litboinniy,    ^nrts  COM 

o|»eratuin   of.    \\ 

avoided  in  openoli 

^^^^^H 

luteral     See  /WiViWtid/ Jot'nto. 

tarso-nictatnrsiil,  300 

^^^^^H 

longitiitlinHl  of  livtir,  889 

of  larsiif..  3'>8 

^^^^^^^^1 

lony  pliiiiUr,  3*i8 

teres  nf  hip.  344 

dividitl.  1021^^ 

^^^^^H 

lunitio-ilLiio,  318 

thyro-iir>'ienoid.  inferior,  924 

Litcri?.  glands  of.  fl^l 

^^^^^^H 

liirulxj-safRil,  318 

superior,  924 

IJver.  8K9                ^ 

^^^^^H 

of  iriulleiw.  830 

of  thnnih,  338 

cliunccA  tif  |i««ition  ii 

^^^^^H 

meiucnrpo-phttliingeiil,  340 

tibio-turBal,  354 

develojMnent  of.  l&j 

^^^^^H 

iiicluourpul,  340 

Ihvro-epiplottic,  922 

distribution  id  ^H 

^^^^^^H 

metatarsal,  361 

Ihvro-hvoid.  022 

fo.(i(H.  91 B     ^H 

^^^^^H 

mciaiars4'f-plialanjuref»l,  301 

libio-tibnln.  3.VJ 

^H 

^^^^^H 

miiciwuMi  of  knee,  351 

Inuisverse  of  alia**,  307 

•f,  8^1 

^^^^^^H 

niirliip,  401 

of  l.ip,  342 

•■>         ^H 

^^^^^H 

ol)li<iue,  333 

of  knee.  347 

rOoalinc.  >SS9]    ^H 

^^^^^^H 

obturator,  475 

of  scwiinla,  326 
tmiH?xoid.  324 

iiepatit  urtL-Tv.  jJ^| 

^^^^^H 

oi'cipito-atloid,  anterior,  d09 

eelU   -^  '             ^1 

^^^^^H 

liiteral.  3W1 

Irlttneular  of  urethm.  994 

-  '.        H 

^^^^^H 

posterior,  309 

of  tyniptttiiiT  bonee,  830 

veins  '>•'*'.  ''I'l^l 

^^^^^^H 

oecipi(<>-axoid,  .'109 

of  nteruB,  081 

landoiiirk-  u^H 

^^^^^^H 

odonlnid,  310 

of  verlebra*.  302 

ll'j  '  '"  '        'f.  8^'fl^l 

^^^^^H 

urhii'idtir,  333 

vestict-iiterine.  981 

'M)       ^H 

^^^^^H 

of  u-«iuiila,  830 

of  Winslow.  347 

lilUi   ..                              ^^ 

^^^^^^H 

of  oviiry.  t»88 

of  \vrif>t,  anterior.  33fl 

Iontntn<linnl.  889 

^^^^^H 

palpehnil  or  tjirsal,  820 

Ifitcriil  externni,  336 

round,  s'jl             ^i 

^^^^^H 

of  patella,  347 

liitt-rnl  inlrmiil,  336 

lobes  nf,  891         ^1 

^^^^^^H 

vf  pelvJH,  319 

poMterior,  330 

l<»bulcs  of.  692    ^1 

^^^^^^^ 

of  the  phnlnnges,   hand,  341 

of  Zino,  372 

lymphntica  of,  ^^^1 

^^^^^^^B^^ 

foot,  3G1 

Lipimcnia  itluria,  351 

nent»  of,  795     ^H 

^^^^^^^^^L 

of  titct  pinnn,  823 

anbrtiiva.  304 

portal  vein.  894  ^H 
situation,  ^Ixr,  *^^| 

m 

plonttir,  3-'.*) 

fliispenuoria  of  mamma,  427 
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^H    Liver^ 

LumbricalcH  miuclen,  hand.  455 

LymnlMtlcB—                                    ^^^| 

deecri^itive  anatomy :                ^^^H 

^H       »tructure  of,  892 

foot.  491 

^P        its  surfaces  and  burdeni,  889 

Lunfps  9.S4 

abdomen,                                        ^^^^| 

1^         vcswls  of.  894 

air-cells  of.  937 

arm,  643                                       ^^^H 

(waii.ierinc.  KS9] 
I^H      Lobe,  t-entml,  f)77 

air-sttcs.  939 

bltulder,  643                                 ^^H 

a[)ex  of,  landmarks  (tf,  1033 

^^^^1 

^B         ciinofltc.  tiSO 

bn^ncbial  arteries.  9H9 

broad  litramenCa,  64S                     ^^^H 

^H          frontal,  Vtlt'i 

veins.  039 

cardiac,  650                                       ^^^^B 

^H         nmrfrinnl,  679 

capilluries  of,  937 

cerebral.  641                                          ^H 

^H         occipital,  077 

development,  132 

verviL-al,  suiwrficiat  and  deep,     ^_^H 

^B         orbital,  676 

in  fretiiH,  916 

^^H 

^H         ]iarit'tjil.  tI76 

kndmnrka  of.  1036 

chest,  6.50                                        ^^^1 

^H         quadruto,  680 

lobe^  nnd  (iwures  of.  935 

of  clitoriA.  648                                ^^^H 

^H         U:iiip<jn-i-»plienuidal,  677,  679 

lobules  ot;  936 

Of                                                     ^^^H 

1i                nncinnU'.  HSO 

lobiiJettes,  937 

dinphmktm.                                     ^^^H 

LdlwH  of  wrebnim,  672 

ly[npl)ati«»of.  650,  939 

face,  Biiperticial,  641                      ^^^H 

|^_          of  fLfrelH-'Uiin^,  708 

nerven  of,  939 

^^^H 

H        of  knlncv,  m/) 

pulmonary  artery,  937 

Fallopian  liibetf,  648                     ^^^H 

■        ofliver.ka 

veins.  937 

irluteal  region,  646                      ^^^^| 

H         of  lunjt,  9:io 

root  of.  9:V> 

head,  stiiierfKial,  640                    ^^^| 
heart,                                               ^^^1 

^M          of  pr'>ettntc,  063 

slnictiire  of,  936 

^1         of  tefitiH.  970 

weight,  color,  etc.,  936 

interooeul,  6-19                              ^^^1 

^1         of  tbyrtiiH,  930 

Lunula*  of  nails.  92 

inlern:it  mnniuiary,  650               ^^^H 

^i              of  lliyniiis,  941 

Liuehka'n  fitand,  582 

intcslincH,  649                                ^^^H 

Lobule  of  the  ^«r.  8'i;j 

Lymph,  39 

kiilnevt<,  648                                   ^^^| 

^           [pftraivntral,  fJKU] 

Lymphatic  duct,  right.  640 

^^H 

B     LoImiIcs  of  livt^r.  893 

Lymphatic  glands,  general  nnut- 

laoteala,  649                                    ^^^| 

■         of  kidnev,  94.) 

omy  of,  87 

large  intecitine,  649                        ^^^H 

of  ilinK,  936 

dc!»criptive  anaComr,  anterior 

leg,  644                                               ^H 

Lnt>uleae»  of  liin^.  937 

niodiiiHtinal.  ft'Hi 

^^H 

LiiImiIi  tesit-s,  970 

Rurictilur  pottterior,  640 

lower  extremity,  644                    ^^^H 

Lrtbiilns  ronirnlis  of  oerebellnm, 

axilhirv,  643 

^^^^1 

"iW 

bnicliial.  643 

lyin^dialic  dii(!t,  640                      ^^^H 
niunint;eul,  641                               ^^^^| 

SpiKelii,  892 

bronchial,  650 

Lobll^  fuudntiiA,  802 

bucial,  1)41 

^^^H 

qiiiulmliia,  S02 

cervical,  deep,  642 

^^^1 

LocuH  (xrrnleus,  713 

KUfierticial.  642 

ni.>se,                                                ^^^1 

;                nigcr,  690 

in  front  of  elbow.  643 

nrmphtf,  648                                 ^^^^| 

1                perforuius  anlicus,  688 

gluteal.  645 

frwiphagiiit,  651                              ^^^H 

!                |Mwtiiii«,  OHO 

of  hea-l.  640 

ovaries,  648                                    ^^^^| 

Lon;r  l)oiu-«,  1-11 

iliac,  exlerniil.  6411 

(lancreas.  649                                  ^^^^| 

1              HuptienoiiH  nerve,  774 

inicrnid.  610 

pelvis.                                              ^^^1 

Ltiiiyiseiiniiis  dorni  muucle,  406 

inguinal,  deep,  645 

^^^H 

Longiludinal    Hssure,   of    bmin, 

fiUiK-rticiiil,  ("144 

647                                 ^^^H 

1                        072,  687 

inlerciiBlnl,  649 

^^^H 

i                   of  liver.  891 

internal  nmnnnnrv,  650 

mater,  641                                ^^^^| 

!                ligniiieiu  nf  liver,  889 

ifu^hialic,  f;4o 

pr<»tute,  648                                   ^^^H 

i               binuf*  of  brain,  «ui>erior,  819 

of  Jorge  intestine,  649 

reetum,  648                                    ^^^H 

^r                    inferior.  (12(1 

of  lower  cxtremitVf  644 

^■nitiini,  647                                   ^^^H 

^H     I^ngUH  colli  lUMHi'le,  ^tOS 

Inntlmr.  646 

HHinll  intestine,  649                       ^^^| 

^"      Looped  tuU»  of  Henle,  947 

of  ne<-k.»;-l2 

Bplceti.  649                                      ^^H 

Lower  exlrcmitv,  arteries  of,  593, 

oceipitui,  640 

sluniacb,  649                                   ^^^H 

594 

parotid,  640 

testicle,  648                                     ^^^| 

bone*  of,  259 

of  pelvis.  646 

thoracic  duct,  f>39                          ^^^H 

fascia  of,  461 

popliteal,  645 
radial,  64:^,  644 

^^^1 

'                   lyniphntii^  of.  644 

thymic.  651                                     ^^^H 
thyn>id,  651                                  ^^^1 

li^ineiiti*  of,  341 

aacnii.  64"  1 

muscles  of,  461 

of  small  interlines,  649 

upLwr  extreniitv,  643                     ^^^| 
deep,  644                                        ^^H 

nerves  of,  770 

of  Hplci'O.  tl  1!) 

veins  of,  03t» 

of  ht(»n]arh.649 

9ii[>erficiiil,  644                          ^^^| 

Lower,  tiilien-le  of,  908 

Biibmuxillnrv,  64U 

uteriist,                                              ^^^H 

y          Liimlwir  arteries.  581 

of  ihurax.  650 

vnjfinit.  648                                      ^H^H 

H         (iwcia.  416 

tibial  anterior,  645 

Lymphoid  omnective  tiasue,  48            ^| 

■         gant^lia.  792 

uliiar.  643,  644 

oflonKue,  801                                  H 

H        gliindg.  646 

of  npfHirexireniity.  643 

of  tonnil,  857                                   H 

^H        uerves,  767 

Kv^omuiic,  64*1 

Lyra  of  fornix,  609                                 H 

^m        piextw  of  nerves,  768 

LvinplmtioB,  general  auatomvof, 

■ 

^1         region,  8(K> 

,  !^^ 

MT.                               I 

^^         vein,  aiJt-entUni?,  633 

orijfin  of,  86 

veini*,  tV.i^i 

plexus  of,  86 

Miictila  cri)>ro8a,  832                                  1 

i               vertebnc,  149 

fitiljdivi.'^ion  into  deep  and  mu- 

i;enninativa,  90                               ^^^| 

development  of,  152 

perficiiil.  638 

lutea,SI6                                       ^^H 

Lumbo  ilinc  lieument,  .'tl8 

valves  nf,  S5 

Mtiipujm  of  carpus,  254                    ^^^H 

1            Lunibo-ftacral  lif^ment,  318 

vewela.  H4 

Mnjondie.  foramen  of,  653                ^^^^| 

nerve.  768 

where  found.  37 

• 

*.!alar  bone,  19^                                 ^^H 

¥-'  ' 

I 

mi    - 

INDEX, 

■ 

linr.Jl                                 Malar  bone- 
■               11^—                                articulntions  of,  lf>:i 

Meatus— 

Membranous  Inbyrintlflp 

of  nnee.  middle.  218,  S04 

portion  of  urethra,  Oo^ 

Hiperior,  217.  HU4 

semicireular  canaia,  837 

m  r 

nci 

urinariuri.  male,  954 

Meninueal  artery,   from  as 
ing  pbarynireal.  520 

development  of,  193 

female.  977 

fnintnl  jjro«vas  ot".  Iit2 

MeaiuscH  of  the  noau>,  217,  804 

anterior,   frtuu    ittlemA^ 

maxillary  pruetisof,  192 

Metkel's  carlilage.  \IH 

lid,  5:U»                 ^H 

1 

orbital  procees  of,  192 

ganglion.  725 

lyniphatioa,  fi41           ^| 

£VKi»inalic  pniceoti  of,  193 

Median  artery  of  forearm,  568 

middle,  fmni   iniem^H 

canals.  I9:(                                    ! 

of  i»|iinal  cord,  549 

Inrv.  523             ^^H 

■  1  IIHI^^hI                              nerve),  from  Inoitil,  7.35 

nerve.  7ol* 

from  fKvipilal.  520^H 

ll|IIH^^^^|                              piVMiiss  uf  «u]^riiir  nmxillary, 

vein,  024 

(MSicrior,  from  verteti^H 

Ft       T^^^H 

Medisstiniil  arteries,  from  inter- 

small,    fnmi     internaj^ 

1                  ^^^1                          Hule  liretlira.  9b0 

uul  iimniuiary,  SVJ 

lary.  523 

M'      1  rj^^^l                          Miilleolnr  iirterie^,  exieniol  aiul 

pwlurior,  Innu  aorta,  571 

veins.  6*16.  662 

HIU^B^^^^H                                         internal. 

lymphatic  gland^  650 

Meniuf^.     Bee  MmUtnMJta, 

^I^^I^^^H                          MnlleoliiH,  extenml,  282 

Mcdia»iinum,  anterior,  934 

Mcnisei.  52 

^H^^H^^^^H                              inlernal,  281 

middle.  934 

Mcnslnial  on^an,  983]kH 
livnliil  eminence.  213^^| 

foramen.  198,213        " 

^^^■^^H                          Malleit*^ 

]:mdmark8  of^  1037 

^I^^I^^^H 

posterior.  934 

^H^^H^^^^H                                &iispcn«>r\'  lit;ament  n(,  8M0 

superior,  934 

pnKt!*i.  198 

^^^^^B^^^^H                          Mitlpighi,  pvrutiiiitti  (if,  !MG 

testis,  970 

MeseiH-ephuUm.  1 19        ^_ 

^^^^^^^^^H                        Mulpiffhiiin    lKxlit»    of    kidncv, 

Medulla  oblonpita.  665 

Mesenteric  artery.  infa^H 

PVW^^H 

anterior  pyramids  of,  6C6 

mi|>eritir.  577          ^^M 

r^^^^T^M                        mna.  94fi 

batk  of,  t;G7 

^UxhU,  6-19                  ^M 

III     III  I^^B                            capsule*.  04ft 

fiewures  of.  64W 

plcxu»  of  nerves,  inl^l 

■lUII^^^^H                              corpuM-les  of  splc«n,  902 

latent  I  tract,  (i66,  067 

»uperior,  79t> 

^^^^^^^^^H                         Mamma,  areola 

ulivarv  ImkIv,  (iiiti,  VA\7 

vein,  inferior.  634 

^^■■^^H                              lobules 

poblerior  pyniuiids,  IJ66 

ftiiperior,  IMH            ^H 

^^■■^^^1                              nerves 

Ttsitiforui  lii«lies.  ti6G,  668 

McMenleriiai,   H(>7              ^H 

^^^H^I^^^^H                              nipple  or  mammtlla  of,  9SS 

ttepium  ui,  008 

MciM^>biuiit,  102          ^^H 

^^^^l^^^l                              ve»wls  of. 

Btruinure  of.  667 

MoBUcmim.  S«$8     ^^^^| 

^^^^H^^^H                          Manimie,  development  of,  123 

spinalis,  (Vi4 

Mi^W'pbale,  *'ti\9  ^^^H 

^^^^H^^^^^                        Mnmninrv               in(«mal,  &5] 

Medullary  iiuial  of  lione,  62, 141 

MtaHHtilon,  .-itM.-\*n(Un^,^^| 

^^^^^H^^^^H                             Tvriipliatie  uluiids  6d0 

memlirune  of  Utne.  54 

des4-endin^.  86S          ^H 

plates.  103 

trauiiventc,  8r)9            ^H 

^^^^^^^^^^^1 

sbeatb  of  nerve-fibres,  70 

MeaunephriM.  133           ^B 

^^^^H^^^l                        Mammilla      bretutt.  9S8 

subsUuce  of  brain.  72 

MeHircltium.  135            ^H 

^^^■^^H 

of  kidney,  9-16 

Mesoret-tuiii,  809            ^H 

^^^^^K^^^H                         Manubrium  ii|  Hiernum,  222 

of  suprareual  c«|i»ule»,  954 

Meaovuriuui,  135            ^^M 

^^^^^■^^^H 

veltnn,    ponterior.   of  cerebel* 

Metaear  )al  artery.  Afi^^J 
articu  alions  :HU      ^^M 

^^^^^^l^^^^l                           Marginal 

lum,  7IU 

^^^^^^l^^^^l                         Marrow  of  bone, 

McduUaied  nerve-librco,  69 

MctiU*»rpo  phalangeal  ^| 

^^^^H^^H                        Manlinll,  vcsti^iiai  fold  of,  626 

MedulU>-^pinal  veins,  629 

lions.    340             ^M 

^^^^^■^^^H                         MiiSBCter 

McilKimiuti  glands,  820 

Metar»rpns,  255               ^H 

^^^^^l^^^l                         Maflf»[erie  arteries,  524 

Memlinum  busilarib.  H35 

eomiiixn  rlianwtem  ^H 

^^^H^^H 

fusca.  80(i 

development  of,  2>1I^H 

^^^^^^I^^^H 

of  (iraafian  ve:4iole,  086 

]tecul)]ir  li4iiie«,  uf,  2J^H 

^^^^^^■^^^^1                         FMatilifation,                 of.  365] 
^^^^^H^^^H                       Masto-oceipital 

limiunu  of  retlua,  813 

Wetuiiepbrtei,  133          ^^P 

nietitnns,  821 

Metatarsi  articulaUca^  91 

^^^^^^B^^^H                           Masto-pnrietnl  MiUire,  20It 

pupillaria,  812 

arten*.  600 

^^^■^^H                          [Mastoid                     827] 

Bncciformiii,  339 

bones.  2in 

^^^^^1  ^^^1 

tectorio,  8;i5 

Mblatur^o-pbalauKCsl      am 

^^^^■^^H                             [dirioa«e,  172,  827] 

tyinpuni.  829 

tiona,    391              ^M 

^^^^^l^^^l 

Reauiduria,  834 

MelaUirHi)».  261                ^M 

^^^^^^1  ^^^H                             portion       tem^Mirol  bone, 

Meinbratiu  of  aiiueuun  chamber, 

deveb'pnicnt  of.  294  ^H 

^^^^^H^^^l 

808 

Metenit-pltalon.  Ill)       ^M 

^^^^H^^H 

aracbnoid,  spinal,  053 
ccrebnil,  603 

Miildle  elinoid  procesaid 

^^^^H  ^^H                         Matrix 

eiir,  ur  tvcnpanuni,  826 

^^^^H  ^^H                         Maxillurvurch, 

choroid.  8(n» 

f«)Ma  of  skull,  2110 

^^^^^H  ^^H 

of  Corti,  835 

meaUiH.  218.  Sr>4         ^M 

^^^^^^H  ^^^H                             bont% 

cobttMvraeiud,  429 

Mid-fnMilfll  prikcutM  ifc^^l 

^^^^^l^^^l                             development  of,  100 

cri(t>-ihvn>id,  9li2 

Milk  teelb.  H43              ^H 

of  Deseemct.  807 

Miind  valve.  912           H 

^^^^^H^^^l                             nerve, 

fenestrated,  79 

Mixed  Ulll(-^  142           H 

^^^^^H  ^^H 

bvaloitl,  M7 

iuieral  i<oluum,  65S  ^^| 

^^^^^H  ^^H                           proi-fsss  of  inferior  lurbiuated, 

Jkcf.I.V.  815 

[M'hIcI,  use  of  the  UvjM 

^^^H^H 

limiting,  813 

MtKiiulub  of  oocliIcA,  K^tf 

^^^^^^H  ^^Hl 

pilniurv,  803 

Mobr  ^landa,  84^1 

^^^^^^H  ^^^1 

pupillary.  812 

leelh.  Ml                       ^m 

^^^^^H  ^^^^                          tulterosity. 

of  Keiiuuicr,  835 

teclh.  {MM'uliar,  942  ^| 

^^^^^H^^^H 

S*'lineideriju».  S03 

Monn»  r             '  og^H 

^^^^^H  ^^^H                     Meatus                   extemiiH,  173 

Ihyriv-hyoid.  921 

Mons  \                             ^^M 

^^^^^H^^^H 

Meuibmnes  ot  tipiual  cord,  652 

Moutiotl.i^  <  virtfe-ILi,  ll^^l 

^^^^H  ^^V                        of  nnse.  inferior,  218,  804 

of  bnun,  661 

Morga{;ni,  bydntiil  <i<;^H 

r    ' 
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Mtirgairni— 

Millies  or  mtude— 

Muscles  or  miocle—                      ^^^H 

siiiiui  of,  393 

biventer  ivrviris,  408 

rtexnr  breviD  dti;iti*rnMi,  490               ^H 

Mnn(ii»  diah<iU,  984 

bnirbiuli:*  nnliciirt.  437 

[KilliciH  'hrindj.  4'>4              ^^^H 

Mtiinr  oculi  nerve,  718 

biirrinaior.  ;>77 

^^H 

MouUi.  839 

[b.d»MM-»viTn.wnm  1014,  I0I5] 

carpi  mdiuliw,  44u                   ^^^H 

iaiMinmrl:-*  of,  1030 

ivrviritliH  HKi'eiidenft.  40(5 

^^^^1 

lUiit-ouf*  niLinbrane  of,  S3fi 

eliondro-glopftitis  391 

digitornm  subllmis.  441           ^^^^| 

miiM;lws  of,  3"o 

i-iliury  i>f  eye.  H12 

luogiiH  digitornm.  4S''i              ^^^^| 

Mnvemenlndniilu*<J  in  j(.int«,300 

cimimfleiUH  imlnti.  394 

pollicis  (handi,  442             ^^^H 

Mucila^nouri  iLrlamlts  2V7 

ivkvypeiiB,  lOlS 

(foot),  4JM                          ^^H 

Mm>jid  ttllulnr  tiNsne,  4S 

OK'hlfuris,  HtW 

of»i»  nietaearpi  iMiIlicin.  'i53           ^H 

Mucous  i^IiiihIs  tif  tongue,  800 

efjiiiplextttt,  40S 

pnifondiirt  digitunini,  442       ^^^H 

membrane,  90 

eomjiret^fior  nnriam  minor,  374 

g«Ktrocncmin^  4^*42                       ^^^H 

MiilltT,  duttof,  133 

t\t^,  374 

geniellnc  AUpertor,  476                ^^^H 

fil.re^of.  81H 

swTuli  liiryngiH.  920 

^^^H 

Multii't)s|iidaii  u^etli.  S41 

nrethp.f.  liH7 

genio-iiyo^bwvn!),  3'.H)                ^^^^| 

Mullilidito  spiiw  iiiiiscle,  41HJ 

con^riciur  iHthnii  fam-itun,  390 

gunio-hyoiil,  3S9                             ^^^^| 

MiiHi-le,  geoenit  aniitaniy  of,  (M 

pharyn^'ut  inferit>r,  392 

glntenn  uiaximiui,  473                 ^^^^| 

of  nniinal  tile,  )V4 

mediufi.  393 

mediiie.                                      ^^^H 

arnin^feinetil  of  Hbrva  of,  04 

«ii(K.'rior.  393 

minimus  474                           ^^^H 

b^nMiniftrin,  'M'l 

nrelbnr,  1017 

gran  lU.  470                                ^^H 

hlixxi-vessi'lt*  of,  07 

[vojfinw,  1015] 

^^H 

ilurivitliiin  of  n.-uut»,  3(58 

coraco-braobialis,  430 

of  hi^l  and  face,  3ftn                    ^^H 

di'Vf'Iopmi'iit  <if,  124 

comijpitor  t-Mitorcilii,  370 
C1I118  nni.  lot  I 

hcliriM,  major,  k24                        ^^^H 

foM-ii-iili  of,  (54 

^^^1 

fibriUrif,  6o 

of  cranial  rttn'm,  300 

Ilihon'n.  920                                 ^^H 

form  of,  :?62 

[cremanter.  975.  994] 

r!lomerV371.ft22]                         V 
[Uuw   to  aaceruun    B«tioo  of,   ^^^| 

inviiluniary,  07 

cric4>-arTtvn(ndeu8      lateral  la, 

Iynn>halic^  of,  t)7 

925 

303]                                        ^^H 

Dieaiiine  of  liie  leriiw  "  origin  " 
and  "insertion,"  363 

poatieiijt,  924 
cneo-thyroid.  924 

of  hip.                                      ^^H 

hyrvglomuH,  390                         ^^^H 

mode  of   coiuieriion  of,   wilh 

cnirtjiw'  4«K 

iliac  region,  402                           ^^^H 

L 

bone,  cartilnge,  skin,  ttc, 

[(iecp     tranHveniufl     periniei, 

llincus,  404                                    ^^H 

■ 

3ti4 

101 :»] 

ilio-coBtalia.  406                            ^^^| 

■ 

nerves  »"f.  «7,  7fi 

dclUdd,  432 

infracnntal.  420                             ^^^1 

■ 

of  organic  life.  76 

deprenor  angtili  oris,  376 

lnfraHpinuiii«<.  434                                ^| 

■ 

jwnnifonn,  362 

aloe  nasi,  374 

iiiteniffitul.  420                                      V 

■ 

mdialeil.  :;«2 

epijj'lottidis,  926 

internal  ttphimier.  Illll                            ' 

■ 

saroitiB  eletttcnte  of,  65 

labii  inferinrw,  ;170 

interocuei  of  foot,  493 

■ 

Kheulh  of,  64 

[nretbnc,  1015] 

of  hand,  455 

■ 

9\W  (if,  Htt'2 

diapbm^Mi,  422 

interspt  miles,  410 

p 

Mrii>od.  C4 

dUofltric,  3S8 

intertmnsverwalw.  410 

■stnii-turo  nf,  64 

dilatatnr  naris,  anterior,  374 

[.larjavayV  I0I5] 

u 

tentions  uf,  :W4 

wjfiterior,  374 
[cleetrioil  point*  for,  490] 

keratogbjBsna,  390 

■ 

iinslriped,  07 

labial.  375 

■ 

voluntary,  64 

urvctor  eliloridU,  lOKi 

of  Iar>nx,  924 

■ 

Muacleft  or   muflde,   dearriptiire 

penis,  1014 

lutisHimiM  doni,  401 

■ 

onalomy:  of  »bdon]en,412 

gpinn\  406 

of  leg.  479 

p 

nbdiicUtr  minimi  digiti  (band), 

[of  expreswion,  365] 

levator  anguli  oria,  375 

4.V5 

of  extemtil  ear,  309 

ani,  1017 

^ 

(foot),  490 

external  spbimfer,  1011 

glandnlje  thyroide^,  940 

■ 

imlicbi,  4o6 

extensor  brevis  digit^mim,  489 

labii  inreriorirt,  370 

■ 

polliL-t-ilhand),  4-52 

carpi  mdialiit  brevior,  444 

AU|»eriuri«  374 

■ 

t foot), -189 

longior,  444 

HUperiorirt  abitpie  mua,  874 

aooelemtor  iirinrr,  1013 

ulnariH,  446 

mcnli,  370 

aoccdBorii  orbinilaris  oriw  377 

cwx'vjris,  410 

palati,  394 

jiooetauriu8  pedi?.  491 

digitornm  romrannis,  44(5 

pnli)ebnt',  371 

vi  Mtcnvlumbalem,  4U6 

indieis.  448 

proslnue,  1018 

«»ld(Ktor  brcvis,  471 

longtis  digitoriim,  480 

ftcapulie,  4tW 

longut*,  470 

minimi  diciti,  440 

[nvnltt-.  :i!»5] 

1 

mjignuj*.  471 

iwiis  metaearjii  pollici^,  447 

levntore*  ctjftanim,  421 

' 

pollicis  ihand),  454 

primi  internridii  |)ollici3,447 

ligamenton-t  action  of,  301] 

(footi.  492 

proprioK  |Hil])ci>t,  4H0 

ingUiili-s  1^1 

ancoueuti.  447 

seciindi    internodii    polUria, 

longisaimnH  dorni,  406 

antitragionf-.  854 

44S 

longiw  coUi,  .'iflS 

arvtieni»-e[iigbilli<lefis.  inferior. 

of  face.  309 

lumbriiTitet)  (hand),  455 

^ 

920 

[pwnlinrities  of.  3rt'»] 

(fwut.  491 

■ 

wiperior.  i>26 

femoral  region,  anterior,  466 

maseetet,  37H 

F 

ATvtjinioideiis,  924 

internal,  470 

[of  mastication.  305] 

attollen*  aurem,  369 

jxwterior,  477 

miiltifiduii  fpinip,  4oy 

aiiraliens  aurem,  309 

fibular  region,  486 

muacubiB  at-f-ei^nriun  ad  Hacro- 

^ 

azyctw  uvuIh^.  39i 

flexor  awtsworiua.  491 

lumbalem.  406 

■ 

bajiio-plnfirtiw,  390 

brevi»  minimi  digiti  (hand). 

roylohvoid,  389 

■ 

biceps  (arm),  436 

465 

nxHo-Iabialis,  377 

1 

I 

{ihijjbi,  477 

(foot).  492 

of  neck.  381 

E ^ 
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INDEX. 

1 

^^H^H 

MujicOes  or  rotuicle — 

MuKcleii  or  niiw?l« — 

Mu«oulo-iipinil  iiervc.JH 

^^^^^^^^^^^ 

ubliquiu>  iiiiriH,  H'li 

feole  of  foot,  4.S9 

Mu»r-ul(v phrenic  artef^S 

^Iv 

HUifUuinub  vxU'mu8.  412 

liret  Uyer.  489 

Muttcuhift   a<-oeMoritM   ad 

^u 

interiiiis,  411 

«r«,*ond  Ittvvr,  A'Jl 

limiliuletn.  40rt  ^^ 

^■1 

ai^iiiis  sU[K-ni>r,  til 

thinl  lavL-r.  492 

Huti|>cn^«>riub  duiwlcDJ^| 

^HH 

inffriiir.  4I(» 

fourth  layer,  493 

Mylo-byoid  artery,  52^H 

^■1           di 

obuinilor,  extvniuit,  47U 

Boleu«,  483 

groove,  199                  ^H 

^■H             H 

iiiLemua,  47'i 

Bphincter.  external,  1011 

muu'le,  389                 ■ 

^HH             H 

ocuU,  iiiferinr.  !J7M 

intcrnnl,  1011 

nerve,  729                    ^H 

^HH             ^H 

VLlgilMt^.    lOlo 

rid^t-.  199                    ■ 

^I^^^I^H^I 

tfiipcriur,  ;i7;i 

BpinaiU  dorsi,  408 

MyrUfarm  funa.  196    ■ 

^B^l^^^^^^^i 

<»iiit>-liyniJ,  a87 

wlli,  408 

■ 

^^^^^^^^^^1 

opponeiut  iititunii  digiti,  466 

BpleniiiK.  406 

K.     1 

^^^^^^^^^^^^^H 

liollicw,  453 
uriHctilaris  oris.  377 

uapitiij.  405 

IRM^^^^H 

indli,  4(KS 

Nails,  92                         H 

ni     n^^^^l 

^■nlpebr«niii».  370 

BtaI)K^n^^  S31 

Niuta,  anterior.  216       ^H 

U I     II  ^^^^^1 

of  orbit,  371 

at4!mo-(<leid<^-inutoid,  385 

posterior,  8.SG          ^1 

HI     Ii   "^^^H 

imlHUj,  :<U4 

Iftiidiiiiuksof,  1U33 

landmarks  i^r.  UKU     H 

II   Bh  ^m 

pulni<v)L|;li>»iti]t,  390 

Btcnitt-bynid,  3K6 

aeplnm  of,  217.  MiS    ^1 

HbHHH 

|m.luU>-pharvnfEcttii,  396 

atenio-triyniid.  386 

Kual  aiiglc,  185             ^ 

^H^^H^B 

[jiiliiittrw  brovi»,  464 

[struitnre  of.  3G:>] 

artery,  of  internal  oiaxi 

Vi^^^rn 

lon>;uR,  441 

6tylrvj;l(«H^im,  3il2 

624                          ^_ 

1                  H 

pectiiicUB.  470 

Btylo-liyoid.  3.S8 

of  ophthiilmic,  ^^1^| 

1                       H 

pectoral  is,  major,  427 

■t>-lo-p[iHryii}{cu»,  394 

of  seplutM,  518        ^H 

■U 1  H  ^L 

niiiiur.  429 

Bnl>ant*(»nt;tiK.  438 

bou««,  l^<5                   J^^ 

IRi  1 

of  perineum,  male,  1014 

subcJuviuR.  429 

nrtinilati<m»  of,  l^^H 

■11 1 1 

fQHiale,  1015 

wibcTortMih,  409 

devetitpnient  tif,  1^^| 

lUI  Hfli 

peroneiiH  lirevia,  486 

BtditK-apiilnris,  4:i3 

mnilaKM,  •^02            ^H 

■U  II 

lonuus,  4*^6 
lurtiiw,  481 

wipinuiur  brfvia,  447 
lon^iiH,  444 

crest,  1h6                      ^M 

^■■1 

duct.  822                       ■ 

^^^^^^^^^^_ 

of  pharynx,  392 

BUpnupiniiltu,  410 

eminence.  ITtM.  213     ^1 

^^^^^^^^^^1 

pliintaris,  483 

BUpra^pinatus.  433 

fofieie,  2K\  su3             ■ 

^^^MV^^^I 

platrMiiu  iiiyuiileft,  382 

temporal,  379 

arterien  of.  KH4     ^^| 

^      ^H 

poplit«iih.  4S4 

tensor-|>»lnli,  394 

binilniarkfl  of.  102^H 

^^^U^_^_^l 

pronator  ritiiulmtiia,  44S 

taTHi.  371 

mtiortus  meniliranv^H 

^^^H^H^^^I 

niiiii  lures.  440 

tympani.  830 

iierveit  irf,  8<K>          ^H 

^^^^^^^^^^1 

I^MCMiK  inu^aiiiH,  4ti3 

va^iniL'  feniorii),  466 

veinK.if,  806            ^M 

^^^^^^^^^^1 

parvUM,  4rt4 

tcr»i  major,  435 

^oove.  185                  ^M 

^^^^^^^^^^^H 

pterygoid,  iuteniul,  381 

minor.  434 

oervt^,  721                     ^H 

^^^^^^^^^^^H 

exteriml,  ^0 

tliynv-arytu'HoidL'iia,  925 

Der\'ei4from  Meckel'*^! 

^^^^^^^^^^1 

pyramidaliH  abdominis,  418 

ihvro-cpijiliiltideuK,  926 

H 

^^^^^I^^H^^^^I 

nusi,  374 

tbywi-byoid,  387 

nutcb,  108                      ^1 

^       ^H 

pyriforniig,  475 

tibiulitt  aiilicuK,  479 

proccm.  189                 ^H 

^^HII       ^1 

qiiRdrauia  feinuris,  476 

poPticuK  4S6 

bi>ine,  168             ^^^H 

■yii 

Itimtfonira,  418 

of  tuOKUf,  389 

anterior,  190   ^^^H 

mcnti,  376 

inwhcliv-masioid,  408 

pmlerior,  103^^^^^| 

^^HII           ^M 

qiinilricops  i^xtcnsor  cmrifl,  467 

tragioiw,  J<24 

vcnoif  arth,  filS^^^H 

^^Ull      ^1 

re<1iid  ubdtii])inu8,  417 

tranaverKtilU  abdonunu,  4b'> 

Nudmytird  membrane.  ^H 

^^^Hl^^^^^l 

cupitis  anlicui^  niiyor,  397 

colli,  ion 

^^^^^^^^^^1 

minor.  31*7 

trunfiverstifi  nurieulie,  824 

Naso-maxiUary  Huture^^H 

^^^^^^^^^^^H 

exteninjt,   inferior,   wtod    in- 

p«<iiiS 492 

Naao-palatine  nervv,  7l^H 

^^^^^^^^^^1 

ternum,  372 

periiwi,  1014 

Nates  of  brain,  702      ^H 

^^^^^^^^^^^H 

fenioris,  407 

•  female).  1015 

[Necettiitv,  triangle  oft^| 
Nock.  ehituU  .>n  tH2      H 

^^^^^^^^^^H 

laterulifl,  398 

trapezius,  400 

^^^^^H^^^H 

oruli,  au|M?nor.  371 

trionpilariH  stcrui,  420 

lumlititirks  (>r.  1031     ^1 

^^^^^Hv^^^ 

poHtiiUfl  ninjor,  410 

triceiw,  fxtenmir  cubiti,  438 

lytnpbntitv  of,  042       ^H 

^^^^^^^H^ 

minor,  410 

cxtcn-uir  cruris,  468 

HHIM  lt«  iif,  '.W\                    ^H 

^^^^^H 

retrabenH  aurein.  3ti9 

femoral  it>,  469 

triangle  of,  anterior,  ^^| 

^^^^^H 

rhuiiilKtidmiH  major,  403 

of  tyni|iuiinni.  830 

|H«terior,  527          ^H 

^^^^^^H 

minnr.  403 

of  u'relens  967 

VfiM-t  t»f,  615               ^^^ 

^^^^^H 

risoriiw,  37  S 

of  urethra,  1014 

lantlinnrks  oC  ]03j^| 

^^^H|H  1 

rutaiiirea  Hpine,  409 

TBMiut  ealemtw,  408 

[N^lalon'n  line.  272]    ~^M 

^^^Hln  1. 

aacrolufulraiiB,  406 

inteniuff  ami  rnirMiis  "IftS 

laodiimrk^  of,  U^S^I 

Hniii  1  *^ 

•artoriiw,  407 

sygoniiiiicuA  major.  376 

Nerve-ci>r|tUM4cs,  09      ^H 

^W^UII^^^H 

landmarks  of.  lOiJO 

niiuor,  375 

NerruM,  uoicral  auata|^^| 

III  Wl  ^^^1 

Bcalenu.4  uiilii'iiB,  3iM4 

MuMi^jlar  tibrpm  of  bean,  66 

Ovrfbn»->pifial,  73        ^^| 

■II^hI^^^^^I 

iwediiL-*.  3',»H 

Miwciilurit*  nmci^MC,  67.  877] 
tliuK'uli    papillareM,  lelX  veulri- 

funiculi  of,  73              ^H 

H|^H^^^^H 

|Kwliri»,  3'.1M 

neurilemma  of,  73 

^^^^^^^P^^^H 

aeinitnenilimnnffiia^  478 

cle,  912 

origin  of,  74                  ^^ 

^^^^^^^■^^^H 

•emi^pinnliti  doni,  400 
colli,  409 

ri^hl,  910 

plexus  of,  73                ^H 

^^^^^^l^^^l 

pectinati  in  left  auricle,  911 

tihcath  nf,  73                 ^H 

^^^^^^^I^^^H 

JWinili*ndin<«iifl,  47ft 

in  rifi^lit,  9(m 

u  of.  744    V 

^^^^^^I^^H 

•erratiis  magnim.  430 

Muwoilo-ouianeous  nerve  of  arm, 

of.  72       ■ 

^^^^^^■^^H 

putttiftib,  Hiiperior,  404 

7bi\ 

tt.<M..».,M.ii  of,  74      ^H 

m 

inferior.  404 

vcsseUof,  73               ^H 

^^B 

r        INDEX. 
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Nerv€« —                                             Nc 

rres  or  nerve— 

Nerves  or  nerve—                             ^^^| 

uf  special  sense,  716 

of  hearl.     See  Cardiac 

pnlnmr.  culaneons,  of  median^      ^^^H 

Nerveft     or    nerve,    ilt^Tiiaive 

te(tttie,  71*4 

■ 

^              anatoior    ol':      abdui-enB, 

»ypt«loRMil,  742 

ulnar.  761                                      ^^^M 

■ 

lio-hyjMi^'jisiric,  709 

pnli^bml.  725                                  ^^H 

^M      RLvtsitinry  obturator,  773 

litHiii^iiirial.  770 

par  vagum,  7:^                               ^^^H 

^m       ocromiales,  751 

nci6i»r,  72l» 

patlietic^  719                                     ^^^M 

H       anterior  criinil,  773 

nferior  maxillary,  727 

perfnnins  Ca^wrii,  756                  ^^^H 

^B       aiutitory,  73(i 

nframaxi\lury,  uf  facial,  736 

perineal,  77s                                    ^^^^ 

^M         aiiri<iilur,  posterior,  735 

nfraorbitul  of  facial,  7!^ 

sui»erfictal,  780                             ^^^^ 

^H               of  va:!iift,  740 

nfra  irtKlileiir.  722 

penmeal,  7S2                                        ^^H 

^1          aiirieiilaris  magnus,  7oO 

ntertxwtal,  76(i 

luudmarks  of.  1053                              H 

^V          oranricnio-teiupora),  728 

utercoKiohDuieral,  766 

(letMiMul,  sujjertlcial,  external              ■ 

H          of  Mirwimi  Ltrvical,  747 

ntero!'i»e«>urt.  aJiterior,  759 

(ir  lar^e,  727,  73^1                             ^M 

™           of  small  ot-cipital,  750 

iKHterior,  764 
acniadie,  i{nsu,  760 

small.  733                                          H 

of  liruchial  plexus,  752 

pharvnKeal.of  pneumifjcafetric;             H 

tiucx*al,  7*2ii 

amall.  779 

■ 

of  facial.  736 

JacobBou's,  73k 

of  gl'tsso-pharyiiecal,  738                 H 

canliao.  790 

labial.  72r. 

of  synuiuibetic,  790                              ■ 
of  MeiL-Kel's  K»n|{linn.  727                  H 

inferior,  791 

of  labyrinth,  S3S 

middle,  790 

achrymal,  721 

of  extcnial  larynijeal.  740                ^M 

wiperior,  79U 

[)f  I^ni-iM,  692 

phrenic,  7o2                                     ^^^H 

plexus,  deep,  7U2 

arj^e  nivemoiw,  707 

plantar.  ciitane«mK,  7 til                   ^^^H 

aii|H.*rHt:iul,  7if3 

aryngcal,  external,  740 

^^H 

of  pfieiHiKt^rujdrit^  739 

internal,  74U 

^^^H 

cavernriiK  of  neais.  797 
cervical  amerior,  749 

recurrent,  740 

pneiirno<ni-4Lric,  73H                          ^^^H 

BUperiur,  740 

popliteal,  external,  782                 ^^^^ 

piwterior,  747 

ewer  splanchnic  791 

internal.  780                                  ^^^| 

HUperfii'ia],  750 

in^iuil  of  fifih,  729 

porlia  inter  duntm  el  moMem«       ^^^| 

ceri-icif-focial,  736 

of  );bis84>-pharyogeal,  738 

733                                                    ■ 

chorda  lympani.  734,  831 

onj;  ciliary,  722 

portio  tlum,  732                               ^^^M 

ciliary.  lon>;,  721! 

s:ipbennuH,  774 

mollis,  73i>                                    ^^^1 

short,  7*2:2 

Iboracic.  754 

posterior  luiricular,  735                  ^^^H 

cirL-iiiuflex,  756 

umbar,  767 

pterygoid,                                             ^^^H 

clavioulares,  761 

lumbc).*iarnil,  768 

ptcry>;it-  lalntine,  737                      ^^^| 
pudendal,  inferior,  780                   ^^^| 

ooccv'jreal,  776 

malar  hrunuh  of  orbital  nerve, 

coch'leur,  H38 

723 

pudie,                                                 ^^^H 

cnmmiiniHins  noni,  7o2 

of  facial,  73."> 

pulmonary,  from  vagna,  741           ^^^B 

peronei,  7S2 

mastieU'rie,  727 

radiiil,  7<;h                                            B 

of  0>iiiiiiiiii8,  72t} 

aiaxillary.  inferior,  727 

recurrciil  luryni^eal,  740                 ^^^H 

cranial,  7l-*i 

stiiterior,  723 
me^lian,  759 

recurrent  !•>  irnlorium,  719           ^^^H 

cniml  ajiierior,  773 

renal  8|ilanchnic,  719                     ^^^^ 

cutaneous.      1^  that  beading. 

menial,  729 

respiraliiry,  external,  754              ^^^^ 

deep  [lalrnur,  702 

middle  canliac,  790 

752                                 ^^^H 

K           temporal,  7*28 

motor  of   the  eve,  common. 

sacral,  775                                      ^^^| 

H       dcntui  anteriiir.  725 

718 

plexus.                                            ^^^1 

^1            infi'ricir.  7*i9 

external,  730 

sapheiiniiK,  long   or    intemaL      ^^^H 

H           piihtvriur,  724 

mu»culo~ciiuuie«>us  of  arm,  756 

^H 

™^       duMceiideoii  noni,  743 

leg,  7S3 

short  or  external,  781                  ^^^M 

dijintilric.  from  faeial,  735 

miihCuli>-H^)inil.  762 

seialic,  great,  780                           ^^H 

difeMial  (fool),  762.  783 

mylcHliyoid,  72V 

^^H 

dorsal  (hBn<l),  764 

Dusal,  ophthalmic,  721 

abort  ciliary,  723                             ^^^H 

peculiar,  767 

from  Mwkel's  ^ranglion,  727 

^^H 

of  f>eni.s77H 

fnmi  Vitlian.  727 

small  aivernuiis,  797                        ^^^H 

spinal,  7t>4 

nasii-^mltiiine,  726 

Bpbentxpiiluitne,  726                       ^^^^ 

dorsi-lunibar,  767 

ninth,  7:M 

spinal.                                               ^^^^ 

of  tliim  niHter.  662 

oblurator,  770 

acitissory,                                         ^^^| 

^        eigliili  {Kiir,  t'M 

occipital,  tireiil,  747 

ffftlanrbnic.  ^''^^t,  791                       ^^^H 

^M       eleventh  pair,  741 

snmll,  750 

^^H 

■       ufeveball,  717 

of  facial,  735 

siualloM,  791                                   ^^^1 

fai-ial,  732 

of  third  cervical,  747 

sternales,  751                                    ^^^H 

fifth,  719 

□ewijihiufe-al,  741 

styhnhyoid  of  fodal,  735              ^^H 

fourth  719 

olfaclory,  716 

subclavian,  754                                ^^^^ 

fronUiI,  721 

opiulialmie,  720 

suU>ecipital,  747                              ^^^H 

ganKlionic    branch   of    nasal,  i 

optic,  717 

posterior  bnnieh  of,  748             ^^^M 
subscapular.                                      ^^^H 

722 

orbital  nerves,  their  relation, 

gaatric  branchtis  of  vagus,  795 

731 

superhcialis  ctAH,  750                     j^^^H 

genilo-cmral,  77n 

in  cavemoiu  dniia,  732 

su{)eriiir  cardiac,  790                      ^^^H 

glo»o-phurynge&l,  736 

in  nrhit.  732 

maxillary.  723                              ^^^| 

H      gluteal,  inferior.  7tiO 

in  sphenoidal  fisRure,  732 

Hiipraclaviculiir,  751                           ^^^| 

^P          suficrior.  77H 

orbitol  of  superior  maxillarv, 

supramaxillary  of  facial,  73^       ^^^| 

great  peln»sal,  727 

723 

supraorbital,  721                                 ^^^H 

^reat  splanchnic.  791 

MiUtine,  anterior  or  large,  725 

suprnscapnlar,                                     ^^^| 

^istatory.  729 
heuiorrhoidal,  inferior,  796 

erternal,  726 

BUpratnK'hleur,  721                          ^^^| 

posleriiu'  or  small,  726 

sympathetic,  784                             ^^^H 

III             il                     ^"**^ 

IXDEX. 

1    1  '  1  ^  f^^m                          Nerves  or  nerve— 

Nose- 

Odontoblasta.  S48         ^| 

^^iW                                 lt;iiiiM>ral,  deep.  728 
1                                     uf  fuc'iul.  T'vo 

veins  of,  R03 

Oilontoid  ligunienia.  3^H 

XoHlriIti,  htndnmrktiof,  1029 

tut>ercle  for.  li>l    ^H 

1                                 «f  fliiriciilo-teiniHirul,  7'28 

Notfh,  txnvloid,  1ti^> 

pnHX'!)*  uf  axi».  I46^^H 
(T^fpha^eal  xrteries,  ^^| 

1                                 temiHini-fatiiil.  7;io 

prhnioid'nl,  1*1*1.  IMI 

^  ■■^^H— 1  ■  J                                 leuiporo- miliar,  723 

inlerr-ondvloid,  274 

lir»n<die»  of  rti^i«  al^| 

nusai,  108 

glami.H,  8r>0                ^H 

H^^^^^^^l                                              moUtr 

tituryg«>id,  179 

n|HMiiu^  lii,  dinphrB|^H 

H^^^^H^H                               [lliin4.*enili  cmnial.  73d] 

sacro-sciatic,  greater,  263 

plexnis  741                 ^B 

H^^^^^^H                                 Cliorni.'ic  pofderiur, 

Itstser,  2(i3 

O^^pba^Uh,  857             ^1 

^I^^^^^H^H 

ai^nuiid.  '200 

lyinphaitit-*  of,  A51     ^H 

^■^^^^^^^^1                                thyru'hyoid.  743 

spiieno-inihitine,  195 
aupriwirbital.  1*37 

s'lnirtnre  of.  HJy7         ^H 

H^^^^^^^P 

Min<ii-al  anatomy  o^^^ 

^■^^^^^^^^1 

8npra.-*(Ti()iil)ir.  2.'t5 

OletTjitton  pnMi->4t,  24J^H 

^^^^^^^^H 

NoUH'hord,  lU»t.  114 

fmciiire  of,  4  J9     ^M 

^^^^^^^^H 

Niiclent;  aniv>;dalip,  ti94 

Inndmarkfi'  of.  lOS^H 

^^^^^^^^^^1                                                or  trigeminus,  719 

caudatUB,  OiKi 

Olfttcltirv  bulb,  710       ^M 

^^^^^^^H                              truohlear. 

leiitirtdariti,  693 

cells,  H04                     ■ 

^^^^^^^H 

Nuck,  canal  of,  y7o,  988 

fornminm  181              ^H 

^^^^^^^^^1                              tvmpanir.    of    glosMVpharyD- 

Nutrient  artery  of  booe,  55 

f^Miie  ifa'lalj,  123 

^^^^^^^1 

Nymplm-,  976 

nerve.  710 

^^^^^^^^^1 

lympbatit-K  of.  048 

Olivary   Ixxlies   of  m«dul] 

^^^^^^^^1 

longaia,  606,  667 

^^^^^^^^^1 

O. 

fiifK'iuuluN,  667             ^^ 

^^^^H^^^H 

pnx'eBS.  176                ^H 

^^^^^^^^^1 

[Obelion,  685] 

Oblique  inguinal  bemia«  998 

Omenta,  867                  ^H 

^^^■^^^H 

Ontentuni,  gastr<»-ctdic^H 

^^^■^^^H 

coverings  of,  y98 

gaKtroheputio,  S67  ^^M 

^^^^^^H                      ut 

lipimcnl,  li^i'i 

gastn>-fiplenu%  N67     ^H 

^^^^^^^^^^H                          Kcrvotiit     sul«Uinoe,     chemical 

line  of  the  daviele,  230 

great.  867                    ■ 

^^^^^^^^^1 

of  lower  jaw.  199 

les«»r.  Mfi7                  ^^H 

^^^^H^^^H 

of  radius,  248 

timo-liyuid  nniM-le.  38^H 

^^^■^^B 

OblKpiiis  turif  niiiwle,  824 

Oinplialt>-mci«enteric    ^B 

^^^^^^^^                                              f>Q 

exiernub  abdominis,  412 

fcrtal,  125          ■ 

^^^^^^^^^V 

internum.  414 

duct,  lOS                   M 

^^^^^^^^^M                           Nervoiu  svsl«m,  genenO  anatomv 

inferior  capitis.  410 

veiius  125                   ^^H 

^^^^^^H 

8U)ferior,  411 

OficiiiiiK  <^f  aorta  in  lel|^| 

^^^^^^^^^^                                         nervous  ninlitir,  69 

inferior  wuli.  373 

WI2                          ^ 

^^^^^^^^^^H 

superior,  1^72 

anrlir,  in  diaphnifDi,  4Z 

^^^^^^^^^H                                gelatinous  fibres,  68 

Obturator  artery,  587 

caval,  in  diaphragm,  4ft 

^^^^^^^^^H                              gmv  or  ciiierilious  sufasCatiee, 

peeuliaritiett  of,  587 

of  cor-nary  Hinus,  1H)H 

^^^^^H 

rel'ition  of,  to  femoral  ring. 

of  inferior* cava,  908 

^^^^^^^^^B                                svtnpflthelic, 

1007 

left  auricido-ventriridar, 

^^^^^^^^^H                                vesiciilnr 

ex  tern  U8  muscle,  476 

cesophaju'cal  in  diiiphnm) 

inlennuj.  476 

of  pulinuiiarr  artvrjJH 

^^^^^^^^^^H                                           or  niediillnrv  siilitiLanoe, 

fowia,  1022 

veins.  91 1                ^H 

^^^^^^^H 

foramen,  266 

right  aiiri  V           '="^| 

^^^^^^^^^^^1                           NerviiR                    ma^itntis,  790 

ligameni  or  membrane,  475 

Niphennii-                     L^l 

^^^^^^^^^H 

nerve,  770 

landnwir*..-         .    l^H 

^^^^^^^^^H                                                 cordis,  790 

accessory,  773 

of  Mijx^rior  cava.  9<;^H 

^^^^^^^^^^^m 

veins,  632 

Opemiioii  fur  <'lub-f<io^^| 

^^^^^^^^M 

Occipital  artcrv,  519 

of  taryngobmiT,  93<^^| 

^^^■■^^^1                         NvumI  cnssU  It^ 

bone,  100 

uf  iuryng4i-iraL*lie<>t^^| 

^^^^BH^^^^I 

arlienlatinns  of,  104 

of  litrii.ti»iny,  n'20^^H 

^^^HH^^H 

attachment  of  uniwles  to,  164 

of  <£Sup}iugt>tomy.  ^^U 

^^^HH^^^B                         Nidus  hirundinifi,  of  cerebellum, 

devel'tprneiit  of,  1(J4 

of  hUpbyloiTupby,  ^H 

^^^H^^l 

cresld.  100.  10;i 

for  »lrutji»a»Uh.  374  ^^| 

^^^^■^^H                                       nerve,  936 

pn.tubcrunt.'es.  160,  163 

iracheoloniv,  030      ^H 

^^^^H^^H 

(otmte,   102 

for  nry-iieeK,  386      ^H 

^^^^^^^H                                       nvM 

lol)e,  077 

ligature  of  arterie».^H 

^^^^^U^^^M 

lymphatic  glands.  640 

yicai  AnrUom^  ^^M 

^^^^^^I^^^H                           Nt^lule       i-ervlKillum,  710 

groove,  172 

rOubryon,  684)           "^^ 
Upbtlialmic  artery.  530 

^^^^H^^H 

sinuR,  H20 

^^^^^H^^^l                           N()n-me<lulluteii  uervc-libres,  71 

triangle.  527 

gant^lion,  722 

^^^^■^^1                          Nose,  HOI 

vein,  615 

nerve,  72U 

^^^^■^^H 

Occipitaliti  nugor  nerve,  747 

Tiin,  021 

m^HH^^H                               boncii 

minor,  750 

Opponent*  minimi  difll^j 

■■■■■■^^H                             cartilages  of,  802 

Occipilo-atloid   ariiciilution,  309 

^M 

III^BIH^^^H                             curtilage  of  septum  of,  803 

Ocripi(i>-axoid  artindntion.  ^t09 

imllioiii  muscle,  453^H 

IH^HH^^^I                             development  of,  123 

Occipito  frontaliH  must'le,  366 

Optic  <-ommi6t«ure,  7I^^| 

^^^^■^H                               foesie  oi;  216,  m\ 

Occiput,  arteries  of,  519 

foramen,  176,  206    ^1 

^^^^^■^^H                             landmarks       UriO 

Ocular  rk-ft,  121 

groove,  17ft               ^M 
fobes,  703                  ■ 

^^^^^^^^^H                            mucous  membrane  of,  803 

cup.  121 

^^^^^■^^H                            muscles 

vwiicle,  nrimitive,  121 
bceondary,  121 

nerve,  717                  ^^| 

^^^^■^^^                          nerves 

imer-reiinal  Sbrai^  7| 

^f       IXDEX. 

^ 1089 B 

Optic  thnlftini,  699 

Ovum — 

pancreas —                                            ^^^H 

imct,  717 

diM.'u>«  prolif*erns  of,  99 

vessels  and  nerves  of,  899                ^^^H 

Uraaerroitt,  813 

fecunduiion  of,  lUI 

Pancreatic  arteries,  577                      ^^^H 

Orlncular  bone.  830 

germinal  b|Mjl  oi.  100 

^^H 

li^inent,  '^3<{ 

vesicle  of.  lOi) 

plexus  of  nerves,  794                        ^^^H 

Ot-Mctiltiria  miliaria,  371 

vitelline  membrane  of,  99 

veins.  635                                            ^^^H 

latiis.  371 

yolk  of,  lUO 

Pancreatictt  iiiaj2nn  artery,  577                   ^H 

oris  muscle,  377 

sona  pelluciila  of;  99 

Psncr£'jvlii.T»Hlii«leniil  artery,  577         ^^^B 

pjilpcbniram,  370 
Or).it,  214 

^^^H 

P. 

plexus  of  nerves,  794                      ^^^H 

nrterieii  of,  531 

^^^^H 

musoles  of,  371 

Pacchionian  depressions,  ISTj 

Papilla  lachrvmalis,  819,  822             ^^H 

'           r«latio(i  of  nerves  in,  732 

plundti,  (»19,  662 

836                                       ^^H 

Orbital  iirlery,  624 

Paoinian  corpuscles,  75 

Papilli*'  of  tttoth.  846                           ^^^H 

^      foramina,  179 

Pad  of  CTirpns  callo6iim,  692 

(wnicfc  vel  fliifornies,  800               ^^^H 

K     lotw,  076 

Palatal  glands.  Hoi) 

Donjimctivai,  822                               ^^^H 

^B    nerve,  723 

Palate,  arches  of,  851 

fungiformui  i  mediw),  799                ^^^H 

^K  ptootmot  malar,  192 

development  of;  117 

of  kidney.  946                                        ^M 

■■     orpat«te.  io.-> 

bone,  193 

maxinia'(ciri>umvalIatKt,  799                 ^M 

1      ur^anic  oonatituent  of  bone,  o9 

arliLulations  of,  196 

of  skin.                                            ^^^H 

Ontice,  cesophageal  of  Htomach. 

attachment    of    muscles    to, 

tongue,  799                                   ^^^H 

«rty 

iy6 

Papillary  laver  of  ijkin,  91                  ^^^H 

pyloric  of  stomach,  871 

development  of,  195 

rPanu-entmi  lobule.  680]                       ^^H 
Par  vaguui,  73S                                      ^^^^| 

Os  cttlcis,  284 

horizontal  plate  of,  193 

development  of,  294 

orl)ilal  proi-eas  of,  196 

Parallel  lisj«nre,  677                              ^^^H 

hyoidea,  219 

pnK'CHH   of  riuperior   maxil* 

Parietal  hones,  164                                ^^^H 

iunominatum,  260 

lory.  187 

articidalioiis  of,  166                        ^^^B 

development  of,  266 

sphenoidal  process  of.  195 

nlliii'limcnt    of    rouM^les   to,                ^H 

magnum  i»f  {-arpiia,  264 

turbinated  crcit  of,  194 

^^H 

orbieulare,  830 

vertical  plate  of,  194 

development  of.  106                    ^^^^H 

pUmim,  1S2 

hard,  85U 

eminence.  164                                    ^^^H 

unguU,  191 

mttacles  of,  394 

foramen,  154                                    ^^^H 

0»*  uteri.  DSl 

soft,  850 

lobe,  676                                             ^^H 

OssR  triipielra.  184 

Palatine  artery,  ascending,  6J7 
descending  or  iMistenor,  524 

Parieto-occipital    fissure,    [676],                ^M 

O^iciila  aiiilitfts,  820 

678.  L0H7]                                    __^ 

llKUinentx  of,  830 

cana),  anterior,  189 

Parotid  duct.  853                                  ^^^H 

Ossitii-ation,  periitd  of,  63 

accessory,  193 

landmarks  oC  1028                       ^^^M 

ininLCurtilaginous,  oO 

posterior,  193 

glanJ,  852                                       ^^H 

iolratneTiibnuiuiw,  63 

toana.,  anterior,  189 

aecewory  portion  of;  853             ^^^H 

of  U'lif,  59 

nerves,  726 

nerves  of,  853                                 ^^^H 

of  spine,  progress  in,  152 

proccfB  of  suiMJrior  maxillarv. 

vessels  of,  H5:i                                  ^^H 

Oleobliwu,  00 

189 

lymphatic  glands,  640                     ^^^H 

OsteocloaU.  t»2 

veins,  inferior,  614 

^^^H 

Osieo-deniine,  84t) 

Pulttlo-gloeuus  nniHL-le.  392,  396 

Parovarium,  136,  988                          ^^^| 

Osieulujfy,  141 

Palato-pharvnueiu-,  396 

^^H 

OHtiiim  aUlominale  of  Fallopian 

fPatin,  lint.4  in.  340] 
Palmar  arch,  deep,  562 

articulations  of,  278                           ^^^1 

j                  liilw.  1>U1 

altm-hment  of  mnscJcs  lo,  278          ^^^H 

1           ioternmn  or  uterinum,  984 

s(i|H;rficial,  566 

development  of,  278                                  ^M 

1           uteri  internum.  981 

ciitaneuuj*  nervf,  759 

fracture  of,  495                                  ^^^M 

Otic  f^'anglion,  729 

faw-ia,  450 

laniUnurks  of,  10-^2                           ^^H 

f      Otoliih**,  .s:js 

intenn>sei  arteries;.  565 

Pec<|uel,  reservoir  of,  639                     ^^^^| 

Outlet  of  pelviis  269 

nerve,  deep,  of  ulnar,  762 

Pectmeus  mnscle,  470                                  ^M 

Ovarian  arleriea.  581 

siiperHcial,  762 

Pectiniforme  septum,  965                           ^M 

plexus  of  nerves,  794 

veiiu,  623 

Pectoral  region,  dissection  of,  427                 ^M 

veins,  634 

Pulioiu-iii  brevis  mnsclt;,  4M 

Pectoral  is  major,  427                                    ^H 

Oviirv,  9H4 

longus  muscle,  441 

minor,  429                                          ^^^^| 

Ojrj.iiB  luteiini  of,  987 

Palm    vf    hand,    landmarks    of, 

Peculiar  dorsal  vertcbne,  149              ^^^H 

development  oi;  135 

IU61 

PedirlM  of  a  vertebni,  143                   ^^^H 

Graafian  vesicles  of,  986 

Palpebnc,81» 

Pcdunelus  of  i^crcMlum,  711              ^^^H 

1          ligament  of.  988 

Palpebral  arteries,  532 

of  <%rebrum.  690.  706                       ^^H 

lymphatics  of,  648 

cartilages,  819 

of  corpus  (■allix'iuiu,  692                     ^^^^| 

nerves  of.  989 

fissures,  819 

of  pincnl  glund.  702                         ^^^H 

1          OTica|wnle  of.  986 

folds  of  conjunctiva,  821 

Pelvic  laf*cia.  1021                                    ^^M 

1          shape,   pOBitiim,    and    dimen- 

ligaments.  820 

imrietal  or  obturator  layer,                ^M 

uions,  dHo 

muscles,  370 

^^H 

stroma  of,  9.S4 

veins,  inferior,  614 

viiMvral  Uyer,  1022                        ^^^H 

tunica  albuginea  of;  986 

superior,  614 

Pelvis,  267.  955                                   ^^H 

vessels  of,  989 

Pampiniform   plexus    of   veins, 

Ovicapsule  of  Graatian  vesicle, 

633.  968.  988 

arteries  of,  584                                    ^^^^| 

986 

Pancreat;,  897 

articnlation*iof,  319                           ^^^H 

Oviducts,  984 

development  of,  132 

axes  of,  269                                         ^^H 

Ovisacs  of  ovarv.  986 

landmarks  of,  1045 

boundaries  of,  268                              ^^^1 

Ovula  of  Xabot'h.  983 

lymphalii-H  of,  649 

brim                                                     ^^^1 

Ovum,  99 

siriRture  of,  89H 

cavitv  of.  268                                    ^^H 

discharge  of,  987 
1                           6V 

[surgerv  of,  899]                          1 

diameters  of;  269                                ^^H 

ISiTil    ^^^^B 

r            INDEX, 

^M 

1       ,                 ,  lI                             PelTi*— 

Perfineal  artery — 

Pinna  of  ear —      ,.^1 

1  ■■■^■il                                fiil^.  2t>^ 

anterior.  600 

liKomentfi  of^  ^^H 

^■■■^^H 

pei-uliariliert  of,  609 

niusciee  of,  ^:S^^| 

n    ^^^^^^^B                                     ligainenls  of,  3in 

nerve,  7S2 

nerves  of,  424  ^1 

1                           H                                   Ivinpliulies  uf,  ({44 

veins,  6;il 

veisela  of.  8*24  ^1 

1                            II                                   male  and    feinnle,  differences 

Penineus  tirevis  nnucle,  486 

Pisifurm  Ixine,  :£5:£^| 

1                        1                                    <>f,  -ri) 

Iim^UM,  4S6 

Pit  of  iiiomacli.    l^H 

1  ,       [ 1                               omlei  pf,  269 

tertiuR.  4HI 

1041                ^M 

II^J^Hl    ,  1    1                                    p(»iiioii        2r»9 

Perpendieidar  plate  of  ethmoid. 

Pituitary  body.  68I^H 

^H^I^bI       1    1                                    iKiititioti  of  vLtcera  a(  outlet  of, 

IHl 

develitpuieut  a^^| 

^^^f      ii                                         lOHl 

Pes  accessorins,  lt96 

foiifia.  176                H 

1                    ^    IH                                 inie,  'JG8 

hipiKkcuinpi,  6y6 

membrane.  803    ^H 

||                          "^1                                Pelvis  of  kidney,  945 

Petit,  lamd  ol,  MlH 

Placenta.  113           ^M 

1                          |l                                 [to  show  roclciug  of,  352] 

Peir(>-oi^Tjpiial  suture.  203 

Plaeental  siniiJv  lll^B 

1                            M                                Pefii.s.  MCA 

Petn^-spliennjdal  siiiiire,  201$ 

c'ireulalion,  ItH    ^H 

Ul                       n                                   arterii's  of.  U(W) 

Peirosid     nerve,    su^ierficiBl    or 
larce,  from  Vidian,  727 

Plantar  artery,  cxt4^H 

■                      n                                    b(xly  uf.  964 

internal, '61 U    ^^M 

1                           11                                      wrpora  cavcmoiin,  904 

external,  733 

cutaneous  nerve,  ^^H 

I                         II                                    itirpiiK  H|Kin|{itiMiiiii,  066 

KniaII.7:U 

fHM-ia.  4S8              ^1 

1                       11                                 ileveloinnent  or,  13f) 

einuh  inferior,  622 

lijj^amonLH.  .'159    ^^^ 

1                           U                                      dorHTil  arten*  nt',  689 

iiu]>erior.  622 

nerve,  external,  7^H 

1                         II                                        nerve  of,  778 

Petrous ij^nglion,  737 

(Kirtioii  of  tetu{>orul  bone,  173 

inlental,  "JSl      ^^ 

1                         II                                        vein  of,  632 

veins,  external,  **31 

I    i^^^jJI                                    Kinphaticsof,  647,  966 

Peyer's  ^.dandn,  WSO 

intvruHl,  »i:U    ^^^ 

■HBBIIH 

Phftlanttes,  hand,  257 

Plantnritt  miiscte,  4fl^H 

■^■■■^^^l 

artlculatiouH  of.  25S.  341 

Phihrna.  :18                ^H 

V  '      II  '  *^^^^|                                    prepnoe  of,  964 

development  of,  259 

PlatVHma  niv<»icl«B«  ^^| 

1                 ^^^1                                 rt>oi       9ft4 

fool.  292 

Pleu'ni.  931  '               « 

■■nnJj^^^^H                                    miHiwii^ry  lif^ment,  964 

aniculaUous  of.  293,  361 

cuviiv  of.  9.'U         H 

development  of,  294 

cotftalU.  931            ■ 

^^^^^^^^^H                                                  (  a.KSi-rii  nerve,  756 

Phalangette,  'IjH] 

piilmonalift.  931     ^^ 

^^^^^^^^^H                                                               anterior,  6i48 

Plialan^ine.  258] 

reflect  ir>n6  of,  irored,  i 

^^^^^^^^^^^ 

Phalanx,  2.')H] 

ve»M*U  and  iiervaijC 

^^^^^^^^^^P                              Perfoniting  arteries,  of  hand.  565 

^harynRcal  aponeurosis,  856 

PlexuN  >if  nervcBy  7MH 

^^^^^^^^^^^m                                                                  arter>', 

archts*.  116 

aortic  796             ^M 

^^■■^^^H 

arterv,  aseendinj?,  620 

brathial.  752       ^M 

^^^HH^^^H                                        prf>fiinda. 

cleft.-*.  116 

cunliac,  de<*p.  T^j^H 
8up<-r6cifll.  793^H 

^^^HH^^^H                                Poriainliat' arteries,           570 

gimifliiMi,  7'M) 

^^^^^^^^^^^^                                Pericardium,  relations  of,  904 

glaii'lt*.  fS."»H 

ran>tid,  7bW             ■ 

^^^^^^^^^B 

nen-i*.  from  external  larvnj^, 

exiernaL  7'S9       ^ 

^^^^^^^^^^^1                                                         of,  005 

7-li) 

eavemouH.  1^9 

^^^^^^^^^H 

fnmi  k1*'«*<>-  diarynReal.  738 

cervical,  749 

^^^^^^^^H                                 [[>tn-porv  of,  906] 

Intni  Slet'ke  's  gaiifcUon.  727 

p«iiilcrior.  747    ^H 

^^^^^^H                                    Te»Nel8  of. 

fn>m  ttympathetic,  7S9 

wetiac,  794             H 

^^^^^^^^H                                                            of,  626 

from  va^uH,  740 

colie,  left,  71»6        H 

^^^^^^^^^^^1 

plexus  of  nerves,  740,  789 

miadlir.  796       ■ 

^^^^^^^^^H                                JPerinVal  artery,  sn[>erticial,  5):t9 

spine,  162 

riuht,  7»6           ^1 

^^^^^^^^^H 

tonsil.  857 

contnary.  anieriti^H 

^^^^^^^^^H                                    faiteia. 

vein,  616 

IKv^ierior,  793  ^H 

^^^^^^^H 

Pharynx.  8-^6 

cystir,  794            ^^M 

^^^^l^^^^^^l 

apoiietirosis  <tt,  856 

diaphragmatic,  T^H 

^^^^^^^^^^^1                                          t<iipertirial, 

arteries  of,  520 

epi^fahtnc  tir  «ola^^| 

^^^^^^^H 

devehtpmeut  of,  130 

foi-inl,  790           ^H 

^^^^^^^^^H                                   abaurnml  coiirtie  of  ul«rie8  in, 

mue<ius  metnhrane  of,  856 

gaatric,  794            ^M 

^^^^^^B                      ^^^^ 

nuiHelt*  of,  393 

gaHtrodnrHlenal,  ^H 

^^^^^^^^^^^B                                   deep  ^x)undaries  of,  1012 

PhltrUilithti  632 

giuitn>-epipbm%  7^H 

^^^^^^^^^^H 

Phrenic  arteries,  581 

left.  794              ^M 

^^^^^^^^^^H 

nerve,  752 

preal  i-antiac,  T9J^| 
hemorrhoidal  super wi 

^^^^^^^^^^H 

plexus  of  nerves,  794 

^^^^^^^^^H 

veins,  634 

inferior.  796 

^^^^^^^^^H                                    fiirg'ieiil 

Pia  mater,  of  brain.  664 

hepatic,  7!K5 

^^^^^^^^^^H 

of  oord,  i\6i 

hy^^'Kantric.  7M 

^^^^^^■^^^H 

ictii'm,  970 

inferior.  790 

^^^^■^^H 

Pif^'ment,  50 

ileo-colic,  796 

^^^^■^^H                                   [Perilnnetim        firtiiK, 

of  iri»,  sn 

infriorbitol.  72& 

^^^^^H^^^l                                    »:r*-ater 

ofifkin,  90 

lumbar.  76H 

^^^^^^^^H                                                        of,  1042 

PiK"ientar>'  layer  of  retina,  816 

meiiingiuil.  790 

^^^^^^^H                                                           of,  K61,  865 

PlllarB  of    externnl    abdominal 

men-nlerie,  inferior,  7 

|H^HH^^^| 

ring,  4M,  993 

aujwrior,  796 

■nj^^ni     W                                    nieseiiierieo  oC  867 

of  dinphruuui,  424 

CBaoph;i»<«l,  741    ^1 

lll^HlH                                                 omenta  of,  867 

of  fau»v9,  851 

Opbtlntlmic.  789   ^M 

lllul  111                                                 reHtvtiniiH  inuvtl  66:1 

of  fornix.  699 

ovarian,  794          ^H 

IIIHllll                                                 l*ermiinent  i-nrtilnge,  60 

Pineal  eland,  7t)2 

pancreatic,  794     f^^ 

l|iJI|il| 

pendnnrle?<  of,  702 

|>anc  rest  icond  uocH^I 

^^^HH                                          Peroneal  artery.  608 

Pinna  of  ear,  823 

pateUjr,  774           ^M 

^^1 

P          INDEX, 

^        \m\      1 

Piexxvn— 

ProooBes  or  proceao — 

Prostate  gland —                               ^^H 

phnryngea.,  740,  790 

ansular,  internal,  168 
auiliUirv,  173 

landxuarkii  of.  1047                            ■ 

phrenif,  794 

levaujr  niiiticle  of.  963, 1018             1 

prtjnLatie,  796 

tuwilar,*  162 

lobes  of,  963                                     i 

prihiionary,  aviter'ior,  741 

ciliary.  81U 

lymphatics  of,  64S                             I 

tKxttcrior,  741 
pvlnrir,  794 

clinoid.  anterior,  179 

Aiirgioal  anatomy  of.  1019                ■ 

middle,  176 

veKM.>lD  and  nerv\a>  of,  D63                 ■ 

renal,  794 

pottteriur,  177 

Proatatic  plexm.  of  nerves,  796              M 

flacralj  777 

eoehleariform,  175,  828 

of  veins,  632                           ,  ^^1 

sUiUftitl,  796 

condyloid  of  lower  jaw,  200 

portion  of  urethra,  959               ^^H 

Bolur,  7U3 

coracttid,  236 

9o9                                       ^^^H 

fipeniiHtic,  794 

ooronoid  of  lower  jaw,  200 

Prvitoplodm,  41                                     ^^^| 

splenic,  7!*i 

of  ulna«:243 

Proloverlebne,  106                           ^^^ 

Buperlicial  cardiac,  793 

etlimoidut  of  inferior  lurbinat- 

Protoveriehral  !«*»mitef*,  106                     1 

suprarenal,  734 

od,  196 

Protuberance,  wvipitul,  cxtcfimi.     ^^H 

tonsillar,  733 

fnmtal  uf  malar,  192 

160                                           ^H 

lyinjMinir,  737 

haniular  of  lachrymal,  191 

internal,  163                              ^^H 

VHifinat,  79* 

of  .sphenoid,  179 

landmarks  of,  1027                   ^^H 

vertebral.  791 

of  helix,  823 

Pboas  magnuH  muhL'le,  463               ^^^| 

vesiiiil,  796 

of  InKfuwinis  179 

parvuM,  4(i4                                        ^^^B 

PU-xiisof  veiiu.    See  Veuu. 

jugular.  161 

laehrvtnal    of    inferior    turbi- 

[Pterion,  084]                                         1 
Pterygo-uiJixillary  fi«8ure,  212                 1 

Plitu  semilunaris  K21 

Pneunmgaslric  Inlnile  of  cerebel- 

nnt««l Itone,  196 

li<<amenl.  378                                         B 

lum.  710 

nnilar.  18*.» 

Ptcrvgo-palatinc  artery,  524            ^^S 

nerve.  738 

of  umlar  Ixme,  193 

caiial,  178                                       ^^H 

Polar  globules  of  Bobin,  100 

maAloiii,  171 

nerve.  727                                      ^^H 

Ponniiii  Ad.imi,  919 

landmarks  of,  1027 

Pterygoid  arteries.  524                   ^^H 

landmark)^  of,  103*J 

niaxillnrv    uf   interior    turbi- 

fowa of  uphenoid.  179                  ^^^| 

Pfms  liepiitis,  891 

nated,  mi 

of  lower  juw,  200                     ^^^| 

Tiirini.  G.S9 

mental,  IDS 

muscles,  380                                   ^^H 

Varolii.  669 

na»al.  189 

nerve,  72S                                      ^^H 

Po]»]i[v&l  arterv.  599 

odunloid  of  axis,  146 

noteh,                                              ^^H 

branc'heft  of,  602 

olecranon,  243 

plexus  of  veiiu.  614                    ^^H 

lyiuphatic  gluiidis  645 

oliyarv,  176 

process  of  i»ilnte  bone,  194           ^^H 

nerve,  external,  782 

orbital  of  malar,  192 

pmresses  of  splienoid,  179           ^^^| 

internal.  7H0 

of  palate,  195 

ridge.  178                                       ^^1 

|K'culiari(ieK  of,  601 

palatine  of  buperior  maxillarv, 

PubcM,  264                                          ^^1 

flpaee,  tfO(> 

189 

angle  of,  26o                                  ^^^| 

surgical  anatomy  of^  601 

post-glenoiJ,  171 

crest  of,  265                                    ^^H 

vein,  631 

pterygoid  of  Lialale  bone,  194 

of  Hphenoiu,  180 

landmarks  of,  1043                        ^^H 

Pu]»iiteUM  muscle,  484 

264                                   ^^^1 

Pon^  of  rhe  skin,  94 

apheuoidal  of  palate,  195 

symphysis  o{^  265,  321                  ^^^| 

Purtnl  caiialii,  892 

•pinoiu  of  tibia,  174 

Pubic  arch,  269                                 ^^H 

fi**ure.  K91 

of  ilium,  2*13 

artiadations  of,  321                   ^^H 

vein,  636,  $92,  894 

uf  Hphenoid,  178 
atyioid  of  temporal,  174 

portion  of  fascia  lata,  466              ^ 

Portio  dura  of   heventh   nerve. 

Pubo-profelatic  liguineol^  957                 J 

732 

of  ulna,  247 

Pudendum,  'J76                                   ^^H 

inter  diiram  el  nioUeni,  733 

of  radiibi,  249 

Pudiu  artery  in  male,  588               ^^H 

»'M»ni».  736 

unciform,  205 

peculiarities  of,  588              ^^^| 

Porud  opticnit  of  tk.-icrotio,  806 

of  ethmoid.  1S2 

accenory,  587                          ^^H 

Ptwteriur.     See  untier  euch  wpu- 

vaginal  of  sphenoiil,  173 

deep  external,  598                   ^^H 

mtc  kfful. 

of  tempi^ral,  174 

in  female,  589                            ^^H 

PoMerior  glenoid  prooeas,  171 

vermiform  of  cerebellum,  710 

euperticial  externa],  598           ^^H 

veaieulor  ci>lnnui,  660 

rygomalic,  193 

nerve.  778                                    ^^H 

Post-oral  an-Iies  (fijstal),  117 

ProcesfeU!*  ad  medallam,  711 

vein,  external,  630                        ^^H 

Poll's  fracture,  495 

ad  pontem,  711 

internal,  tl32                               ^^H 

Pouch  of  D.3nn:la»,  981 

brevi.N  of  niailcua,  829 

Pulmonary  artery,  502,  937                   ■ 

Poiiclies,  larvn^eal,  924 

clavaluti,  667 

opening  of,  in  right  veutri*           H 

Poupart'a    ligament,    412,    993, 

rorhleariformis.  175,  828 

cle,  tf09                                           ■ 

1003 

e  cerebello  ad  teatet),  711 

i-apillaries,  937                              ^M 

landmarks  of,  1043 

gracilis  of  malleuH,  829 

nerves  (roni  vagus,  741                 ^^H 

Prrputiuni  clitoridiit.  976 

Profunda  cervicia  artery,  552 

sinuaea,  91 1                                     ^^H 

Piwvertelind  fascia,  :«5 

femoris  artery,  588 

veins,  611,  612,  937                         ^^ 

Prettrniral  li«»ure,  676 

inferior  artery  of  arm.  561 

openings  of,  left  auricle,  911            I 

[^deuri,  67ri,  686] 

superior,  561 

Pulp-oavity  of  looth,  843                         ■ 
of  teeth,  development  of^  848              ■ 

Prepuce,  964 

vein,  631 

Primitive  Iraee,  102 

Promontory  of  lyrapanum,  827 

Pulp  of  spleen,  900                                     ■ 

otic  veaiele.  122 

of  eacrum,  I-Vi 

Pulse    at    wrist,   londmarka    oi^            ■ 

uhealh  of  nerve-tibre,  70 

Pronator  quadralus  muacle,  443 

1060                                                M 

Princepe  oerviixs  arterv,  519 

radii  teres  nnisele,  440 

Puncia  vasculoaa,  690                      ^^H 

poUicis  artery.  564 

PrtmephroH.  !:« 

lachr>'maUa,  822                           ^H 

Proeesseei  or  prooev,  acromioo, 

Pronucleua,  female,  100 

landmarks  of,  1029                    ^^H 

235 

male,  101 

Pupil  of  eye,  810                               ^^M 

alveolar.  189 

Proaonccphalon.  119 

membroiic  of,  812                           ^^H 

angidar,  ezleni&l,  168 

Protttttte  ylaud,  962 

Purkinje,  axis-cylinder  of,  70                 J 

1092 
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1 

Pyloric  arten*.  575 

Reotxi-ulerine  lijiotineuU,  9S1 

Region—                ^1 

inlMri'tr,  57C 

Recto-vesiciil  fatciii,  1022 

Acapiilar,  mnsel«im 

plt^Xtlb,  7l>l 

fold,  iHjritoneiil.  957 

433 

Pvlorub,  S71 

Rectum,  886 

p«wter)..i    -ilVl 

himliiiarkH  of,  1045 

developnient  of.  KiO 

Scarpa'*,  tri. 

PyrumiJ  iu  vt'»*iibulp,  832 

relttliond  of,  male,  886 

suprahyoid,  n 

of  cereMliiiii,  710 

femule,  886,  979 

temporo-xuaxiiUrk,  t 

of  llivniitl  elnml,  HM) 

folds  of,  8S7 

378 

^^^^H                                  of  tympanum.  827 

hindmarkt*  of.  1047 

thoracic.  419       ^m 

^^^^H                               |Vruii)ittulI»!  mtim^le,  41U 

lymphatics  of.  ti48 

anterior,  427   ^| 

^^^^H 

palpal itiri  by,  1062 

^  lafenil.  430      ^M 

^^^^^L                            Fyniinul^,  anterior,  Otitt 

Rectus  HiMiuniiiiiii.  417 

tibio-bbular,  ant^H 

devunKUlwu  iif,  tititi 

capitis  anticuB  miyor,  397 

]>i«lerior,  4SL^H 

of  Fcrrcin,  048 

minor,  397 

umbilii-al,  h60     ^M 

of  Molpighi.  946 

femoris  muscle,  4*j7 

vertebral,  muacl^H 

of  thf  bpint!,  158 

laUTrtlis,  3im 

^H 

|Mtaloriiir,  tiiUi 

oruti.  internum.  Buperior.  infe- 

latenil, 3118  ^1 

Prriformia  muscle,  475 

rior,  nnd  cxtoniim,  372 

ReKirms  of  abdom^^f 

prwticus  major.  410 

Ueil,  i»<laud  at,  UTT^^ 

<^ 

minor,  410 

XWnul  atferent  vv^^mi^ 

Kcenrrciit    arterv.    interoweous. 

artery,  5Hij.  949 

Qtmitrate  lobe,  tiKO 

568 

etferent  vescielsi  W^ 

^/iiadi-uLiis  femoria  niiiHcle,  47C 

nuliiil,  564 

plexus  71)4          ^H 

JuniUiniiii,  418 

tibial,  605 

veins,  634,  951     ■ 

menti,  'SJfi 

ulnar,  nnlerior,  567 

R<*epi  ration.  'trgtu^^| 

(jiititlriLvps  cxtciisor  cruris  mua- 

posterior.  5t[7 

mii8cle»  ol\  4J1  ^H 

ole,  407 

laryiiueal  nerve,  740 

Bcepiratory    iierv«^H 

Qnniiri|^>cminal  Itodiea,  702 

uerveii  to  tentorium,  71U 

tern'al,  754^H 

Region,  nlHlomiuid,  411 

internal,  752    ^^ 

K. 

iLcrominI,  mnnclub  of,  432 

,  Rcsliform  Ixulies  of  am 

anrlL'iilar,  3t.ll 

longata,  66ti|Mi 

Racemose  clanUs,  97 

back,  muscles  of,  399 

Rete  mucotium  *d'fl^| 

Itiidlal  littery ,  502 

brachial,  nuterior,  442 

MttlpiKhii.  90    ^M 

k                                    hrant'het  of,  ^A\',i 

pt^Hlerior,  446 

iciifiii.  971              ^1 

^^^^V                                   ]>eciiUaritlt»  of,  563 

cervical  BU|>tir6cia1,  mmclesof, 

'  Betictdar  carti)a|^qjH 

^^^^^P                                      hurgicnl  Himtomy  of.  563 

382 

layer  of  ^kin,  91     a"! 

^^^^^M                                  lynipFiatic  glanilti,  l>4:i 

diaphragmatic,  422 

lamina  of  Kollikcr,  J 

nerve.  703 

epicranial.  uuikcIcs  of,  366 

Retifnrm  i-«mtiectiv«  cSl 

rtiurrenl  artery,  504 

epiKHfetric,  860 

Retin!i,8l2 

region,  muscles  of,  444 

femoral,  muscles  of,  anlertor, 

arteria  central  ift  of,  fi 

vein.  623 

465 

foYvn  wotmliM  of.  bi: 

Rudiuliu  indtcis  artery,  564 

internal,  470 

limbuA  luteua  of;  81St 

Kadio-carfKil  iirticul.ilion.  336 

1          (HiRterinr,  477 

mcmbrana  limit^JH 

Radio-ulnar   nrticulations,    info- 

fibular,  iHi\ 

layeni  of,  8I3^H 

riiir.  a'ia 

foot,  dorsiun  of,  489 

tttructure  of.  813^1 

middle.  :j:i;i 

Hole  of.  489 

Roiinacula    of  lleo^H 

Hiiperior,  3.'J3 

gluteal,  mtuK'les  of,  472 

^H 

lijidiim,  248 

groin,  inn 

Itetralienit  tiurern  i^H 

and  ulnu,  fmcture  of,  460 

of  band,  musries  of,  462 

RbomlMiid  iinpresM^H 

articidatiourt  of,  250 

btimenil,  anterior,  435 

ligauiL-nt.  323     ^H 

developiQQnt  of,  249 

Ixi#*terior,  4:i8 

Rhonib«>itlut  Mnua,^H 

frueiiire  of,  460 

hy|»ochoniiriac,  860 

Rbombuideuti,  mi^|^H 

)?roove8  in  lower  end  of,  249 

|iy|K>gahtric,  860 

minor.  403            ^H 

la^dl)l»^k^  of,  105'j 

iliac,  nuiticles  oli  462 

Rilw,  224                   ^H 

miiKoleji  iitUioiied  to,  250 

infrahyoid.  386 

an^le  of.  226      ^H 

nl.Ii.(ue  line  of,  243 

inKiiiitiil.  991 

arliciibiii.ms  of,  3^V 

sijjinoid  cavity  of,  249 

intcrm:ixill»ry,  muacle*  of,  377 

atliii'hpH'nt  of  muMili 

tuberosity  of.  248 

iscliio  reciul.  'lOlO 

deveK'pincni  of,  ifctti  ' 

Kami  of  tb'e  lower  jnw.  199 

laryugo-lniobval,          surgical 

falM-,  2.'4               MM 

Ramus  of  ischium,  264 

anatomy  of.  930 

doatin^.  225         H 

descending,  265 

lingnnl,  muscles  of.  389 

bead  of.  2-25       ^M 

horizontal  of  pubes,  263 

himlitir.  800 

bindmarkK  of,  lO^H 

of  piibuf,  265 

maxillan*,  muscles  of,  inferior. 

1.-                 r.3]3M 

Kiinine  urterv.  516 

376 ' 

in.                                  ■ 

veiu.  614,  616 

su|»erior.  375 

-'^           ■ 

RnnVier,  iiode»  of.  70 

nasal,  muscles  of.  374 

true,  224              ^M 

Raphd  of  ciirpuB  callosum,  692 

orbital,  muMTlcauf,  371 

luberoftity  of,  22^H 

of  iMdate,  »50 

pulutal,  muHcles  of,  394 

Tirtehrul,  225 

of  periiKMim.  I0I3 

palpebral,  369 
permeuni,  1012 

verf<?l'ro-rhi'ndn»1   ?^ 

^^^^^^^^                            litntlinnrkA  of,  1046 

Vfi 

^^^^^^^^ 

plmrvuKeal,  muscles  of,  392       1 

Rii! 

^^^^^^^^              JU-ceiviiig-inbeM  of  kidney,  948     1 

poplfteal,  699 

lnyi.>-n\  "i.it-:in     lOM 

^^^^^^^^H               R«cept4iculi 

ptervwo-maiillarv.  muscle*  of, 

ptcry«i.-id,  178      ^H 

^^^^^^^^H              K4.*(.-ti|ilnciiliim  nbyli, 

;;mo 

aupen-ilinrv.  167^^H 

^^^^^^^H               Uci'CHSttR  labyrintbi. 

radial,  miuc4e»  of,  444 

Z2 
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^^^^^^r        1003    ^J 

Binia  jjlouidis.  023 

Santorini.  curtitiu.'ts  of,  921 

SemiliKirir^fnnglion  of  fifth  nerve,        ^^^B 

Ring.  aUiiMuinul,  external,  413, 

Saphcnoiis  nt:rve,  itnig  <,ir  inter- 

■ 

y'.Kl 

nal,  774 

f)f  aUlomea,  793                          ^^^M 

internal,  O'M 

short,  781 

vulvos,  nonic.  912                            ^^^H 

Unijm:irks  of,  1043 

opeiiin«,  460,  1003 

pulmonic.  910                               ^^^H 

femoral  or  rniral,  1006 

vein,  external  or  short,  A31 

SemiiiiemhranofttiH  mum-le,  458           ^^^H 

laiulnmrkriof.  1»>4S 

internal  or  hmg.  iilM),  lOOO 

Semirtal  granules,  973                          ^^^| 

Hliroiis,  I'l'  lieurt,  913 

Sarcoleinnia.  64 

^^M 

Uisitriiis  iiiii!i4'le,  37H 

Sart-ous  elements  of  muacle,  65 

tnl>es,  970                                          ^^M 

IviTiiii,  ducts  of,  H54 

Seirtoriiw  iiiusfle.  407 

vetiicles,  972                                      ^^^H 

lUtU  ul"  C'orti,  «:(« 

Sottla  lynipani  of  ox^hlea,  834 

Semivpinalih  mitecle,  409                    ^^^H 

KoIiikIo.  tulxTt^leof.  (I()0 

media,  834 

ScniitendinoHUh  iniiHcie,  478              ^^^^| 

Lii*siireof,  *J7.>.  685] 

veMttbiili  of  coehlea.  834 

Senac.  on    structure  of  iiean's            ^B 

K<int  or  hiMK.  i)3G 

St-alie  r»C  cn-hlea,  S34 

valvci^,  910                                 ^^M 

KiHit'4  lit*  H|i)ii:il  nerve«,  744 

Scaileinw  aniiwia,  398 

Senflcs,  orgtins  of  the,  798                  ^^^H 

of  teeth,  SA\ 

mcdiiis,  39H 

Septum  aurictilariun,  911                   ^^^H 

of  xy^ninalic  pnx'ew,  171 

postieu-*,  398 

cartilage  of,  !^03                               ^^H 

Ra^fnninller,  orj^n  <<f,  i;i5 

Scnlp,  artericfi  of,  1026 

enirale.                                              ^^^1 

a^ofis^ry  giniul  of,  82'- 

densitvof,  1020 

697                                     ^^^H 

Iloslruiu  of  sphenoid  iyone,  178 

Scaphoid  U^ne.  hand,  250 

of  meilulla  oblongata,  668             ^^^^| 

of  r»irpii6  (>nllasnni,  692 

fo,it.  289 

^^^^1 

Rotation,  :iOO 

foBsa  of  sphenoid,  179 

|>e<-'(iniforme,  965                             ^^^^| 

R*>tatorei»  »pinie  muficleit,  409 

Scapula.  233 

of  pooH  Varolii,  673                        ^^^H 

Round  licamenta  of  uterus,  yS8 

articidati^jns  of,  237 

^^^1 

relationi*    of,    to    femoral 

Bltacbmvnl  of  aiujulo*  to,  237 

bubarachnnid.  653                            ^^^H 

K                 rin^c,  1007 

development  of.  236 

of  tongue,                                          ^^^^1 

^1         of  liver,  891 

dorsum  of,  2;« 

ventriculonim,  914                          ^^^^| 

^■Bun  of  iMomach,  872 

glenoid  ravitvof.  2.36 

Septum  bi'twecii  bronchi,  023            ^^^^| 

■ToNa^a,  9S0 

head  of,  'J3(i 

Serous  glundN  ul  tongue,  800              ^^^^| 

^VKnptQre  of  iireihra,  eoiirae  taken 

lanihnarka  of.  1040 

Serous  membranes,  95                         ^^^^| 

bv  urine  in,  1013 

liKHinentsof,  326 

SerratUH  inagnus,  430                         ^^^^| 

^ 

[mohility  of,  329] 

IHMticuK,  inferior,  404                      ^^^H 

k 

muscles  of.  433 

tuiperior,  404                                 ^^^H 

apiue  oC  233 

Serum,                                                ^^H 

~8ac,  larhryiiml.  822 

venter  of.  233 

Sesaniitid  bonut,  294                            ^^^^| 

landmarks  of,  102*^ 

St-apular  artery,  ]Hiaterior,  651 

cartilaKi>s.  SOIt                                      ^^^H 

of  onifnuim.  SiJ3 

re^finn.  muwIeKof.  anterior,  433 

Seventh  nerve,  732                                 ^^^H 

Sjuviil-jr  serretnry  slands,  97 

p'Wterifir,  433 

Sbult  Ml  a  bfiiit.',  ii»  structure,  141               ~H 

San-ule  of  veslilmie,  8:^7 

veins,  025 

Sheath  of  arteries,  80                          ^^^^| 

1        Sftrt'uln«  laryn^s,  924 

Scapulu-davicular     articulation, 

of  muscleK,  64                            ^^^H 

Hacni-in^lia  artery,  f'j82 

324 

ner^'ea,  73                              ^^^H 

Sarntl  tirtericft,  lateral,  501 

Smrfukin.  89 

of  rectus  miLsrIo.  417                  ^^^^| 

1            oannJ,  1'j'> 

rtt-arpa,  loraniina  of,  190,  208 

femoral  or  crural,  1004                   ^^^^| 

cuniua,  lo4 

Scarpa's  triangle.  594 

Short  Uine»,  141                                   ^^^^| 

I            foniminn,  153 

Sehauhowa,  :»|iiral  lulieB  of,  947 

Shoulder.  nniBcles  of,  429                    ^^^H 

Eonglia,  792 

Sdiindylesif.  29S 

^^H 

(^ivm:>v'u,  104 

.S'hneitlerian  membrane,  H03 

landnntrkH  of,  1057                        ^^^^| 

1            lyinphiuie  glandji,  646 

St^hulue.  oells  of,  717.  S04 

veshcU  and  nerves  of,  328               ^^^H 

nervtt,  777 

Schwann,  white  mibslanee  of,  70 

Sigmoid  ancry,  579                                 ^H 

plexus,  777 

Sciatic  artery.  590 

cavitv,  greater  and  letter,  of        ^^^B 

vein,  latonil,  tV.Vl 

nerve,  greater,  780 

ulna.  245                                    ^^H 

middle,  032 

lesaer,  778 

of  radius,  249                               ^^^| 

Sacro-cooc-y^eal  lit;aiiient«,  320 

veins,  632 

flexure  of  colon,  885                       ^^^| 

Sacro-iliun  urticuhttion.  319 

Sclcrxnic,  806 

meftiKHiIon,  869                                 ^^^H 

Sncro-lunibaliit  miificiu,  400 

Scnital  hernia,  908 

notch  of  lower  jaw.  200                 ^^^1 

Sacro-sciatic    foramen,    greater, 

Senium,  967 

SinuH  circnlari!(  iridic,  Sll                   ^^^^| 

263.  320 

darto&  of,  9(i7 

of  Jugular  vein,  61 6                          ^^^H 
of  kidney,  946                                ^^H 

lower  203.  :120 

development  of,  138 

ligamenu,  319,  3*20 

lympimliiM  of,  647 

poculuris,  959                                    ^^^H 

notch,  greater,  263 

nerves  of,  909 

priMtaiicn-s  1.35,  959                         ^^^^| 

l«#er.  203 

septum  of.  968 

Sinuses,  cranial.  167,  612,  610           ^^H 

Sa*n>-vertebral  angle,  153 

vetMeU  of,  908 

cavernous.  021                                  ^^^^| 

ligament,  318 

Sebaocoii»  glands,  94 

^^^H 

BatTurii,  152 

Second  nerve,  717 

of  cnrontiry  vein,  637,  908              ^^^M 

ala  of,  155 

Secretiii^^  plaiidn.  97 

ethmoidal.  183                                    ^^^H 

anii'iilaiions  of,  157 

Sella  Turcica,  176.206 

frontal,  168                                       ^^^1 

nttaclinient  of  tnuM'leii  to,  157 

Semen,  973 

landnmrkN  of.  1026                              V 

development  of,  Inti 

liquor  scmtnifl  of,  973 

of  heai-t,  of  right  auricle.  907                 H 

|)eonliariliea  of,  156 

Beminul  granules  of,  973 

of  left.  911                                                  ■ 

ainieture  oC  156 

«permatuzou  of,  973 

landmarks  of  cerebral,  1027                  ^M 

SaLb,  denial.  847 

Seiiiiiinidar  (-anaU.  832 

020                                        ^^^1 

Kai;ittal  suture,  203 

Seniiltmar  Iwrne.  252 

longitudinal  inferior,  620               ^^^H 

Salivnri-  gUniln,  852 

c:Lrtila|i:eM  ipf  knee,  349 

Rn[)erior,  019                                 ^^^^| 

rtirnL-tiire  ot,  s54 

fohlof  Oouglas,  418 

of  n(>>)0.  107                                       ^^^^1 

1"""" 

fascia.  AM 

occipital,  621                                  ^^^1 

^■B 

Ik 

^H 

■M 

1 

^^^^1 

r             INDEX. 

^^^^^^B 

t 

yinnsefi — 

Space— 

spinal  cord —      ^^^^B 

. 

ni!txill»ry.  187 

intenxfttal,  225 

wbile  coiiiiui'«M^^| 

HFtt^^ 

peironal,  iiil'eri'or,  B22 

popliteal,  6(>0 

matter  of,  t^Q^H 

III    1 

Buperiur,  IJ22 

posterior  perforated,  089 

Spinal  a<*i>e«K>ry  ne^H 

wMk  ^i^^^^^^ki 

pulmonurv,  911 

Spaces  of  Fonlann,  Ml 

Spinal  nerveas  744  ^^^ 

HBH^H^Hh 

Spermtkiic  artery,  581,  968 

arranf^nienK     ^^| 

^■^^H|I|H                                                 620 

veiiut  of,  9fl8 

^B 

^H^^^BTiTn                                  IrmNverne,  B22 

i-anal,  DilH 

branrhe>  of,  ai^^B 

^HHH|(         1                                  of  Vultialvu.  aortic,  912 

cnnl,  9(18 

pntiterior,  •'4i^B 

^ff  WW^         Jfl                              Sixih  nerve,  7;;i 

nrlerie*.  of,  903 

develtipnient  iif.^fl 

III  1                   II                              Skel(*toii,  141 

laniliMurkKor,  1044 

liiiidni.irkK  i«f,  lOfl 

1' '                     ]■                                number  «if  its  nieces,  HI 

oourse  of,  iMH 

ganglia  of^  745 
origin  of.  lu  cord.  6i 

[                            11                              Skin.  Kt'iieral  uniiloiny  of,  8& 

fawia,  external.  414,  993 

1                          H                                niip^tiilu^tTt  <»fj  ^'1 

lympbiilicsof,  9ii9 

of  rrHits,  antenoK 

!■                                 areolie  of.  91 

nerves  of,  969 

^KMteHur.  llH 

\m                                 corium  of,  90 

plexus  of  nerves,  794 

Spinal  veins,  t329      ^M 

11                         n                                  (Miiirlo  of,  HI) 

»»f  viinK.  (i33 

longitndin.il  nn^H 

11                       n                                <1eriiia.  or  tnieskin,  90 

relation  to  femoml  ring.  1007 

iMwterior.  (i'Jtl^H 
Spinalis  colli  niiiscl^H 

■■     iiM^iit^H                                  (Ivvel'ijiinvnl  of,  123 

of,  in   inguinal    ciinal,  90>i, 

^HHH^^^^I 

99tf 

dorsi,  408                ^H 

HnvVn^V^H 

veins,  «».'?3.  9ti.S 

Spine.  142                   ^H 

ITl  ^                   M                                   hain*.  92 

Kpei'matobla«t!),  971 

arlieulation.q  of.  9^H 

■■■  1 1  1  1  1  '     I'M                                  inntwiilar  dhreft  of,  94 

Spermat4>soa.  97  :S 

devel»niiient  of.  l^H 
ffeneral  di^rti>lio^H 
umdmark«  f>t',  10^^| 

HUH|^^H^H 

Spheno-maxillarv  fisfiure.  212 

^(■■^^^V 

f(w»a,  212 

1  ^^^^^H                                     ]>;i|til)ary  larer  of,  91 

8pheni>palatine  artery,  625 

nwiHimlion  of.  15^^H 

■^^H                                   rete  niiieottiim  of,  80 

fommen,  195 

SpincH  of  Ihiuck  eth^H 

™^^H                                     selmceoiis  glands  (tf,  94 

f^an^lion,  725 

of  iHi-biiim,  263^H 

H                                  sutlorircnMisorHweat-^londBof^ 

iiervts,  724 

nu>9il.  16,S                 ^B 

I 

notfli,  195 

anterior,  190       ^H 

■                                   tactile  corpu«oIej4  of,  75 

Split'U'vparietal  suture,  203 

pnstfrior,  193      ^fl 

k  1  1      ijJ.'L    iM                                     vesfteUnf,  91 

.Spbenoid  Inme,  17fi 

pharvn>;eal,  162       V 

■IHU^^H 

artifulalicmH  of.  ISl 

of  pul>c8,  264 

^^^^^^^^^^H 

attaebment  of  iitu*u'les  to,  181 

of  seapida.  233 

^^^^^^^^^^H                                   boMe  of,  external  Mirfiuv,  208 

body  of,  I7t» 

SpinouH  priMf«^  <if  ilinm 

^^^^^^^^^^H 

development  of.  180 

liindmarkj*  c)r  1(H 

^^^^^^^^^^H                                      fo(w:i  of. 

greater  winpi  of,  17H 

of  8pbeiu>i«|.  17^^H 
of  libin.  278      JH 

^^^^■^^^B 

le**ser  vrinp*  of.  179 

^^^^HH^H 

pterygoid  pnuxites  of,  179 

of  vertebrx'.  149!H 

^^^^^H^^^^P 

nmtruin  of,  178 

laudinarkB  of.  1(H 

^^^^H^^^H                                       atoral  region 

HpinouN  pn)ee!9u»  of,  178 

Spiml  (tinal  of  cticlileai. 

^^^■■^H                                   tablefl 

vaginal  pnK-es^et''  of,  178 
Spbenoidai  fisoiire,  179 

Spliinchnie  nerve^  fliiTMi 

^^■■V  1!H                                   vertex 

lc«ier.  7»1 

f^T^n           iB                                   vitmms  taW<?  of,  142 

ncrvL«  in,  7:^2 

Mmilleft  or  rmaMH 

B                             Skull-cnp.  t)iioknt-*«  <.f  1027 

procefis  of  palate,  195 

Splonehnopleune,  lO^H 

^^^U^^B                               Htet).ifr  lobe  of  (.•erolHflluin.  710 

sinmes,  177 

Spleen,  ^<9Vt                  ^B 

^^^HH^^^H                              Small  intestine,  cellular 

(urbinatetl  iHmeit,  180 

artery  of,  9(M           H 

■  Tl                                                                roiirouB  cout  of,  8/  4 

Spbinoter  niusele  of  bladder.  958 

eupilWrieff  of.  902 ^| 

of  rectum,  external,  1011 

fibro-ebtotir  coat  0^1 

1(1                                                            nuiM-iilnr  eont  of,  876 

internal,  1011 

laiKlmarkH  of.  lO^H 

Beroiw  i-««ai  of,  M7fl 

of  vagina,  ll)15 

lympbatit*  of,  frid,  W 

tiitnple  follieles,  879 

Spinal  arteries*,  anterior,  549 

Malpi^bian  oirpiwulci 

valvnlie  eonniventes,  877 

Uieml,  547 

nerves  of.  90.3        ^m 

villi  of,  877 

median,  549 

profter  »utiKtanoe  <^B 

Small  iiitoliiicN  874 

l^ioslerior,  549 

relatione  of,  S99     jH 

rliuKleniim,  874 

raiiiil,  I«0 

Hentim  eiial  r»f,  90^^B 

ileum,  S7r» 

Spinal  e*»iil,  054 

(tize  aiHl  weight,  8^H 

jejunum,  K7r» 
8ocia  imrotidis  Hti^ 

ariiebnoid  <tf,  r»5|{ 

titnirturc  of,  900    ^H 

arnui^emenl    of    gray  and 

iralrecidir  of,  900  ^B 

Soft  iHiliite,  850 

Hliiie    matter   in,   050 

veiiu^  of.  903           ^B 

,    1  1 .                                                  ap<meuri*iH  of,  851 

cenlnil  faiiiil  (»f,  tV'tl 

Splenic  arter>-.  576  ^H 

■^■^■■■■Jl                                   nrcheit  or  pillars  of,  851 

central  ti;L:.imcnt  of,  054 

diMribiiiimi  ol^  ^^| 

^^^^H  V^B 

cidumns  of,  l>55 

oorfHiMiw.  902      ^^| 

^^^^■■^B                                   rttnieture 

development  i»f,  113 

plexuK.  79:^     ^^^H 

^^^^H^^H                               Solar 

dura  mater  of,  052 

^^^^B 

^^^^H^^H                                [Sole  of                                294] 

6h»iire5  of,  th'ht 

Spleniunt    of  aB|^^| 

^^^^^B^^^l                                       luuifcles 

fcetjil,  |iertiliiirity  uf.  iMA 

^H 

^^^^^B^^H 

gray  commi»siire  of.  )i55 

SpleniuA  nnisrle.  M^f 

^^^■^H 

internal  utrnirture  of,  650 

S|Kjngy  (M^rtitHt  of  <^H 

^^^^B^^B                               Solens 

liganientumdiMitii-iibmiiuof, 

tiHiUe  of  ItniH*.  14^^B 

^^^^^B^^H                                 Solitary 

054 

'  ^^B 

^^^^^B^^H                             Somatopleure, 

menibnmtii  of,  652 

^^1 

^^^^^^P^^^B                               SomiuerritiK,                        of. 

neun^lia  of,  65(i 

» u  ^ 

^^^^^B^^H                               Space,  anterior  (Mfrforuted.  688 

pia  mater  of.  654 

U>ne.                ^^^ 

set^tioiis  of,  655 

Hta|>cdius  niuwle.  •^S*^! 

W        INDEX. 

^^^^V             1095     ^1 

"  eupes,  830 

Styloid  procesh  of  ulna.  247 

Superior  maxillarr  nerve,  723         ^^^^| 

annular  ligament  of,  830 

Siibnnconeun  muscle,  438 

217.  H(yi                                ^^H 

development  ul*,  I'iS 
Htellnte  ligiimenl,  313 

Subaracitnuid    fipaca   of    brain, 

Dietliabiiniim.  i)'M                           ^^^M 

6tW 

pmhinda  arleni-,  561                        ^^^^| 

plexu*  uf  kitlnev,  ft.>l 

of  coH,  653 

thyroid  artery.  514                         ^^^^| 

>^icn&..n,  foramina  of.  190,  208 

fluid.  663 

turbinated  crcKL,  189                     ^^^H 

Stens*tn's  »luct,  853 

beptuni,  653 

^^^1 

[Steplmitiou,  684] 

Subclavian  urtcrios,  542 

vena                                                 ^^^H 

Sternal  cml  of  ctuvicle,  fracture 

branclica  of.  540 

Sapinator  brerifi  rnuacle,  447           ^^^H 
Inngtui,  444                                         ^^^^| 

of.  457 

tint  part  oi;  Icli,  543 

foriunen,  2'J-l 

right.  542 

Supradnviculnr  ner%'eii,  751              ^^^^| 

lignnients,  317 

peculiarities  of,  544 

Suprnhynid  aponeurusiH,  ;M8            ^^^H 

aervvn,  75I 

second  pi.rtion  of,  543 

Siipmnnirgiuai  convolution,  670             ^H 

Stemo-clavioular      articulation, 

surgical  anatomy  of,  544 

SupRtnuixillarv  nerveii  from  fa-            ^M 

32.! 

thinl.  544 

rial.  73^                                   ^^M 

Sterno-hvoid  miwcle,  38G 

Ip-oove.  22(> 

Supraorbital  arch,  167                       ^^^H 

Stomo-masloid  raiiacle,  385 

nerve,  754 

artery.                                              ^^^^| 

artery,  519 

lrianKll^  527 

foran'ien.  167,  213                           ^^^| 

Sturno-tbyroid  mu!H.'le,  386 

vein,  625 

^^^H 

^(cnutin,  220 

Subclavius  muscle.  429 

^^^1 

orticulatiuns  of,  224 

8ubcrun.Mi8  muscle,  469 

Suprarenal  arteries,  580                     ^^^H 

attachment  of  muscles  to,  224 

Subdural  dprn-e.  663 

capsuleN,  953                                    ^^^H 

developnienl  of,  223 

SubUuffual  arierv,  515 

development  of,  134                    ^^^H 

landmarks  of,  10;^4 

fo«ia,199 

oerveH  of,  955                              ^^^^| 

li^aii)cnu»  of,  317 

gland,  854 

veweU  n^.  ».>4                              ^^H 

Slomaeli,  «6y 

VrtiseU  and  ncrvea  of,  854 

ptexiiA,                                                 ^^^H 

aUcratioQ  in  position  of»  870 

Sublobular  vein**,  .S93 

^^^H 

alveoli  of,  872 

Submaxillarv  artery,  518 

SupnuHcnpular  artery,  550                ^^^| 

areolar  coal  of,  872 

foaea,  199  ' 

^^^H 

cardia  uf,  8()9 

ganglion.  730 

notch,  2:^                                        ^^^H 

cnrvatnrw}  of,  809,  870 

gland,  853 

Supnuipiualcft  muscles.  410               ^^^B 

development  of,  130 

nerreB  of,  854 

Supra£pinaiu:4  inuHcle,  433                 ^^^H 

fundua  of.  869 

vesweU  of,  854 

Supntbpinot)»  ligameotti,  304            ^^^H 

gastric  fi>llicle»  of.  872 

lymplintic  gland.  640 

aixineiiroMiH,  4'i^i                             ^^^^M 

lan({nmrlcs  of,  lOl-j 

trinnglp',  526 

Supratrochlear  foramen,  241             ^^^H 

Jeniiculur  iflandit  of,  873 

Submcnud  artery,  518 

^^^H 

ligamcnij*  of,  87U 

rein,  614 

Sural  arteries,  602                              ^^H 

lynipliatios  of,  794 

Suboccipital  nerve,  747 

reinri,  631                                         ^^^H 

niuconi*  membranf  of,  872 

IMMterinr  bnuichuf,  747 

(^SiUYingte.  693]                               ^^M 
burgicnl  anatomy,  of  abdominal             ^H 

musinilar  i^ttat  uf,  869 

iri.ui^le,  547 

Dritiees  of.  869 

Sub]>etlnncular  lobe  of  cerebel- 

aorta, 573                                        ^M 

^1         p«ptic  glandii  uf,  872 

lum,  710 

of  anterior  tibial,  603               ^^^M 

^H       pvloric  ^land»  of,  tfl'Z 

Subpubic  ligament,  321 

of  arch  of  aorta,  506                  ^^^H 

■^          end  of.  869 

Subscapular  aponcurc«i»,  433 

of                                                  ^^^^1 

pylonift,  871 

arterr,  556 

of  axillarv  arterv,  555                ^^^| 

serous  CO.A  of,  871 

fo88a;233 

of  boAtiof  bladder,  lU2t>             ^^H 

spleuiu  end  of,  869 

nerves.  755 

of  l)end  of  ellHiw,  559                ^^^^| 

fltruciure  of,  871 

SuUiCH[iiilHris  muscle,  433 

of  brachial  artert-,  560               ^^^H 

surfacea  of,  870 

8ub»tanlia     cinerea    gclatinosa. 

[of   ciecum   and'  apiiendix,       ^^^B 

vetsels  and  nerree  of,  874 

659 

882]                                               ■ 

Strnijzlit  »inu]4.  620 

()erf.irata,  688 

of  nimmon   carotid  artery,              H 

tubus  of  kiilney,  048 

.SudorifcrtHm  ginnds.  94 

611                                                     ■ 

Slratifunu  libru  uu-tilage^  53 

Sulci  of  cei-ebrum,  673 

iliac  artery.  583                      ^^^1 

Stralinn  cinereum,  705 

[Sulcus,    inferior     frontal,    675, 

of  dorMilitf  \wiUs.  iiO*\                 ^^^M 

corneum,  H'J 

686] 

of  external  carotid,  515             ^^^H 

luciduin,  90 

intra[»arieta1.  676.  686] 
prwx'ntral,  676,  686] 

^^M 

opticuni,  706 

of  fiicittl  artery,  516                   ^^^^ 

Striie  lon^iiudinales,  692 

spiralis,  835 

of  fenit>ra]  artery,  596                 ^^^H 

laterales.  692 

[suiKjrior  frontal.  676,  686] 

of  femoral  licmta.  lOOl               ^^^| 

of  mu<irle,  66 

[verlii-al,  676,  686] 

of  hnmstrimr  (endons,  479          ^^^H 

8tri(»ttl  mitscltf,  G4 

Supttrcilia.  819 

of  iliiu-  artorii**,  530                     ^^^^ 

Stroma  of  ovarj*,  985 

Sujierciliary  ridse,  169 

of  int^'uinii)  hirnin.  991                ^^^| 

Stylo-glotwns  niiisL'le,  392 

Super6cinl  palmar  urcb,  566 

of  inntmiinale  nrtery.  509           ^^^| 

StylfMivoid  liyaiuenl,  311 

cervical  artery.  551 

of  inteniiil  carotid,  530                 ^^^H 

muscle.  388 

cirrumllex  iliac  artery,  597 

of  iHchio-reetal  region,  lOlO             ^H 

nerve  from  facia],  7:i5 

perineal  arterv,  5.S9 

of  larvngo-tracheal    region,               ^M 

Stylo-mosloid  artery,  520 

SHperficiali-i  wdli  uerve,750 

930 '                                                       ■ 

foranien.  174 

volii-  artery,  564 

of  lingual  artery*,  516                        H 

vein.  615 

[Su|>erIor    frontal    sulcua,    676, 

of  niiuirles  of  eye,  373                        ^M 

Stylo-masiUnrv    licament,   311, 

686  J 

of  lower  cxitx'inity,  494                  H 

3S4       ■ 

maxillary  Iwnc  186 

of  soft  palate.  396    '                         H 

Slylo-phuryntieus  muscle,  394 

artiL-iiltttioiis  nf,  \'.)\ 

of  muscb'i  of  upper  extrem-             H 

Stvloid  pntcesd  of  temporal  buue. 

atuichiuent  of  mutwJes  to, 

ity,  457                                       ^^H 

174 

191 

of  (I'Hopbftiru'i.  857                        ^^^H 

of  nuliua.  249 

development  of,  190 

of  perineum,  1012                       ^^^H 

^^ 

■ 

, 

ill^H         ^o»« 

INDEX. 

^H 

^JHH^^^^H                          Surgical 

BymphysiB  pubis,  265.  321 

Tempoiml  arCeri^^^H 

deep.  51M              H 
middle.  521           ■ 

HnH^^^H                                     of  poplitvfil  nrt«ry,  601 

Synartbrosis,  207 

IIUH^I^^H                                       of  poAtortnr  tibinl,  HOT 

Synovin.  2^7 

^■HH^^^^I 

Synnvinl  membrane,  Oti,  21>ti 

poster inr,  5:21       ^H 

^^^^^^^^H 

tirliciilar,  2U7 

Mirgtcul  niiiUomj^H 

PVBHV^  ■                                    of  Scnrpii!*  trinnjjle,  •'>!>4 
nHH             1                                    of    MenuKiiiiutitul     iiiu&i-le. 

biinuil,  2U7 

Temporul  Umv.  17u  j^l 

vaginal,  207.   Sc«  also  Individ- 

aJticniAEiitn^  of,  ^H 

imi              1                                        3811 

iml  JoiiitM. 

nliiif-lniiiuit    of  ^H 

^^^|H              1                                     of  itnbcluvinn  ai-tory,  544 

SNfrtvm,  Hnvi.'r»ian.  56 

^H 

^|HH      ^  1  1                                     ^^  AU|i«*ri(ir  thymiil,  515 

.SvBteniic  arterici^  501 

dereloimieiil  tif,  aH 
motftiiiu  (Kjrlinn,  171 

^■^^H^^^^H                                          Utlipvii. 

Vfiux,  (il  I 

^I^^H^^^^I                                          leinptinil  artery. 

{letroiis  |iortinn,  17S 

^I^^H^^^^I                                                     aorta.  570 

T. 

aqiianiuiut  iKiniiiO^I 

^^^^^^^^^1 

atnicturv  of.  IT'i^H 

^^^^^^^^^^H                                             ulnar 

Talalit'rc  ttttnloniiqiie,  lOflO 

Temporal  faiwU^  37tt  H 

^^^^^I^^^^H                            Stutpciiwjrv    liciuuenl    of    incus, 

Tal)leBnfth0  6kiili.  141 

fn«e,  211                    ■ 

^Hl^m                 ^ 

Tat^lile  ctir|jiis*."ltai,  7*t 

gnnglion.  7U0           ^H 

■■■II       If                                        oflen:;,  818 

Trrnin  bipi>ocampi,  095 

muaele,  :170                ^H 

■■■U 1     11                                        liver.  8H9 

^inicironluris,  004 

DttrvGB    of    liuricul^l 

^^^■■UH                                          tualleiw.  830 

viitlacen,  7i:j 

728                    ^H 

^^^^^^^^^H 

Tai»etiim  luciiluin,  815 

deep.  72S               ■ 

^^^^^^^^1                           8ustcnUicultir    cells    of    spleeo, 

nifjTum,  815 

of  facial.  729 

^^^^^^H                     ^^^ 

Tarinut,  homy  band  uf.  694 

ridge,  lti8.  170.  211 

^^^^^^^^^^B                             SuHtc;nlAculiim  tali,  284 

Tarsjil  urterv,  60G 

Hulurc,  174 

^^^^^^H 

bones.  2.Si 

veins,  'iI4 

^^^■^^^H 

eanil»j{««  nf  eyelid,  820 

TciiiiMtrarr  cnrlilagv,  £^ 

^^^■^^H                                 harm.inim  1>9S 

li^nient  of  eyelid^  820 

teeth,  841,  ft4:i          ^1 

^^^■^^H 

li^auioiilfs  338 

TemponKlacial  nerrfl^^H 

^^^■^^H 

Tawc'-nielatJinwl      arliculnlioDa, 

Tem|K)n^iuAtar.  7:23  1^| 

^^^^B^^^H 

360 

TemponvmaxilUrr  i^H 

^^^^^I^^^^H                                8i|imin<i8a,  298 

Twwis,  2?t-l 

^H 

^^■■^^H                                 vera, 

arlir(il»ttoiL8  of.  :S57 

Teniporo-maxilUrv  i^H 

^^■fl^^^H                            Sutiiml  li^'nment,  206 

synovial  inombmnos  of,  360 

Tetiiporn-fiplirnoid'&l  |^H 
Ternto  AthilliH.  4<i    ^M 

^^^H^^^^^^H 

devulopmvnt  of,  204 

^^^^^HHIHB 

Taslc-K«'l'lL'LS  «0U 

Inndniurks  of,  10^^| 

^^^^^^^H    F 

Teetli,  8-10 

pulfiebrunini  or  tx^i^^^ 

^^^^HHi  L                                   ethriin-ti|ilitMiuiiIu),  203 
^^^^HH ,  y                                     etbniolUtxrrdtilal.  203 

[apiKMitiiifi  of,  843J 
birimpid,  M-|| 

Teudou,  ivntniL.  or  <^a^| 

diiipbnii;m.  43^^^ 

^^^■B   1                                   fronlid,  1(17,  170.  2(^ 

bod^*  oC  Ml 

coi^oinc«l  (if  inter^H 

^^^^^HH    U                                    fn>nl«i-|t!iriL'tu.l, 

ouuiie,  H41 

and  LninsvcniaiJii^^l 

^^^^^HH  lII                                    iVoiilo-Kplienoiditl.  203 

eeniPiit  of,  K45 

bamMriim.  477         ^^^ 

^^^^HI^                                    iiitormnxiUtiry,  213 

cMwn  »f.  Htl 

liuidnnirlu  of,  l*i^H 

^^^^HV_JI|                                 intoniiiMil, 

cruhla  |x!lniKa  of,  H-lo 
i*<irti»-"3ii  tiiilnitumv  of,  K45 

atriiciurv  of,  364       ^^| 

^^^^^HkaB 

I'f  wridl,  4>iO             ^H 

^^^^^^^B 

eiiBpidale,  841 

Tenon.  niLibtile  of.  -SO^^f 
TeiiMur  palaii  niUM-ie,^^| 

^^^^^H^^^^H 

deciduous,  84.'t 

^^^^^H^^^^H 

dental  tiibnli  of,  844 

tiii>i  nu)<<a^le,  371    ^^H 

^^^^^^^^^HH                                                             203 

dentine  of,  844 

lytnpaiii  iiiii«L>Ie,  ^^^| 

^^^^^^^^^^^H 

devclonuieiit  of,  846 
en;tii)el  ol',  .H45 

^^^^^^^^^^^1                                  petro-fiplioii'Mflnl,  203 

VMbl*  feiuoru  mi^^l 
Tenth  nerrc.  7a.s        ^H 

eruption  uf,  849 

^^^^^^^^Hl                                                             2t^ 

eve-,  841 

Tentorium  nTubelli.  ^^M 

^^^^^^^^Hl 

fnlrio  nii)Urs.  H41 

Tcnw  major  iuu»ctc,  ^^H 

^^^^^^^^^^^H                               sqiiamri-ftplienoMat,  204 

fanjirof.  841 

minor.  434               ^H 

^^^^^^^^^^^1 

general  clianutera  of,  840 

Te^t&s  Ot!0                  ^M 

^^^^^^^^^^^H 

s:nnvtb  of.  H4M 

coni  v«t<<iiloKi  nf.  91^H 

^^^^^^^^HH                        6walloH-'b             of   cerebellum, 

infi(k>rs,  841 

coverin;:s  of,  06U     ^^M 

^^^^^■f 

intcrtiibnlar  snIisUnce  of,  845 

deVt.dtipni(M)t  4<f,  13i^^| 

^^^^^^^■1 

ivorv  of,  S44 

uultornni-uliini  trMi^^f 

^^^^^H^^ll                          [Svlvlnii              o34. 537] 
^^^^■^■1                           [SylvitiH,  tis5tire  of.  ti7o,  686] 

milk.  840.  843 

filin!  -                           ^^M 

molar,  841 

lymi                    '■"*-**_H 

^^^^^^^^^Hl 

mnllicuspidale,  841 

nKKt-                 lA,  OTj^H 

^^^^^^^^Hl                           Symputhetio  ncrrc, 

[oociiwion  of,  843] 

rcte  tt^fifi.  V7  1           ^H 

|^^H|H^H^VI                                                            786 

perniiuienl,  841 

ftiztf  kihI  vfvighl  off  ^^1 

'■     ^^     H^n                                  cranial  [w^rlinn.  "ftn 

pul|t-4'aviLy  of,  843 

structure  of,  970       ^H 

VH                                lumbar  |M)nion.  792 

r<KH  of,  841 

tubnli  9icminiferl  <^>C^| 

V                                  pelvic  iK>rlion.  7'.'2 

[sixlh-year  molars,  850] 

>  .1.  I^^l 

I                                  Uiontcir  p»nic>n.  7V»1 

irtnirtnrt'  of,  K43 

^^H 

li-^^I^^J                                  plexiiscst.  7112 

ieni[xjmry,  H40,  843 

^H 

■■^■■^H 

Iruf  or  birue  niolnrs,  841 

VKsa  cflervnlin  nf.  fll^H 

IH^HHBIs                                     703 

wiwloin,  S43 

vafl  abermiiH  of,  !^^^| 

inir 

ni 

hTp<»trn*tric,  796 

Tcffraentiim  of  crua  cerebri^  690, 

vas  defcreiu  of,  ilTJ^H 

1  III 

U" 

pelvic.  7!KJ 

707 

v:iK  re<-tn  of.  971        l^t 

1  lllll 

H 

w.lar.  703 

Teniixiral  nrlerv.  521 

ThalnitieoLX'piiaJrir^  '^1 

IIU 

1 

B/mphysis  of  jow,  197 

uuleriyr,  521 

Thalumi  optici.  GV9    ^H 

u 

L 

■ 

^^1 

■          INDEX. 

^^^^^P                             ^^1 

Theheeii  veiue,  637 

Tibia- 

Transverw    ligament    of    alias,       ^^^H 

loramina.  ti37 

nutrient  artery  ot  609 
spinous  proceM  o^  S78 

307                                                     H 

Tlici-a  vertebralis,  rt52 

of  hip.  341                                     ^^H 

Thijili,  iuU!^-ie.i  of  liack,  477 

Uibervie  of,  279 

of  knee,  347                                  ^^^H 

deep  riL*(!i:i.  liucia  luia.  465 

tiilteroeities  of,  278 

of  Mvnula,  32(1                             ^^^H 

muscles  of  fruiil  ul"  400 

Tibial  artery,  anterior,  603 

tibio-hbuior.  354                          ^^^H 

Miperficial  lajsoia.  4*Wi,  irtOO 

brunches  of,  fii)5 

mes^xNUon,  869                                 ^^^H 

Tltinl  nerve.  7J8 

peculiaritiet)  ot^  U0.'{ 

process  of  a  vertebra,  143                ^^^H 

ventru-le  of  the  brain,  700 

surgicul  unulomy  of,  603 

sinus,  022                                       ^^H 

[Tliirleeiitb  iTaiiial  nerve,  735] 
Tiujnuio  aorta,  oti9 

pfKteriiir,  007 

suture,                                            ^^^M 

brunches  of,  608 

TratuA-eniu^  auricule,  824                  ^^^H 

mirpii*al  aiialoniy  of,  670 

jjcniliarilics  of,  607 

^^^H 

nrtery.  acromial,  .^36 

»urgi«il  anatomy  of,  607 

perino-i,  1014                                    ^^^H 

ala'r,  5o6 

l^rmphalic  glands,  644 

female),  1015                          ^^^H 

bmg,  650 

nerve,  anterior,  782 

Tmpeuum  bone,  252                          ^^^^| 

SLiiperiur,  ooO 

pmttcriiir,  78 1 

ol  pons,  672                                     ^^^^H 

(iuol,  b3U 

rectirrent  artery,  605 

Trapexiiif  mui^cle,  400                       ^^^^| 

ganglia  of  s>mpathetic,  791 

vetuii,  anterior,  031 

Trapezoid  Ixme,  254                            ^^^H 

nerves,  imterior,  7.">.5 

|K«teritir,  031 

ligament,  524                                 ^^^^| 

|K)sterior.  or  long,  754 

TibtaliB  ontieuB  muscle,  479 

Triangle,  infenor  carotid.  525           ^^^H 

rv|;i'>n,  miif^-leMof  uDterior,  4*27 

ixMtiouti  nuitK'le,  485 
Tibio-fibular  articnlations,  3.53 

of  elbow,  559                                   ^^^1 

lateral,  430 

[of  election,  526]                            ^^^^| 

Tbomx,  general  detteription  of. 

region,   anterior,    mtuicieH    of, 

of  Hesselboch.  91>9                        ^^H 

904 

479 

[of  neetssity,  525]                          ^^^^H 

base  of,  904 

posterior.  481 

of  neck,  anterior,  525                     ^^^^^ 

iKini-s  (jf,  220 

Tibio-taraitI  ligament,  354 

poBlerior,  527                             ^^^^H 

UiiinJariul  of,  904 

Tongue,  7iW 

occipital,  527                                    ^^^^| 

eiitaneoiis  nervw  of,  anterior, 

arKsries  of,  801 

8(U>clavi.in,  527                               ^^^H 

7  tit) 

fibrouB  Hcptum  of.  801 

lateral,  im 

fFEenttm  of.  790 

526                            ^^^^H 

fascifeof.  419 

mucous  gland.4  of,  800 

suboci-ipital,  547                                 ^^^^H 

lymplittties  of,  049 

muct>us  membrane  of,  799. 

su[>erior  c_'an>lid,  526                        ^^^^| 

muscles  of,  419 

mutu4i!S  of,  391 

Triangular  ligament  of  at>domen,        ^^^H 

parte  passing  through  npper 

nerves  of,  801 

413,  994                                             H 

opening  of.  904 
Throat,  landrnark.s  of,  10:J0 

pnpillie  of,  799 

of  urethra.  1015                                   ^M 

tierous  glands  (»f,  800 

tnlemriitulor     tibro-cartilage,               ^M 

Thnmb,    arlicnlalion     o(,    with 

Tonsillar  nerves,  738 

^M 

uirpub,  ;i3S 

arterv.  518 

Triangularis  slenii  miuu-lc.  420                 ^H 

londiniirkiiof,  lOtil 

Ton»il«,  851 

Trieeps  cxteuMrr  cruris,  468                 ^^^H 

iiuim.'le»  of,  4o2 

of  (.crelwllum,  710 

extensor  cubiti,  438                         ^^^H 

Thvmiib  glumi,  ti4l 

landmarks  of,  1031 

Tricuspid  valves,  909                         ^^^H 

lobes  of,  941 

nervea  of,  852 

Trifacial  or  trigeminus  nerve^      ^^^^| 

lymphatira  oC  651 

ve«els  of.  852 

^^H 

Thyro-aryuenoideus  muscle,  925 

Torculur  llerophili.  163,  620 

Trigone  of  bladder.  938                     ^^^1 

Thyro-arytenoid    Jigamentf    in- 

Trabeoulie of  a>rpiw  caverntK«um, 

luudnmrk.H  of.  1046                       ^^^H 

ferior,  924 

9(i-'> 

Tntchaiiter,  greater,  271                     ^^^^| 

sii(»erior,  924 

of  Octal  skull.  116 

I&^<*or.                                                 ^^^1 

Tbyro-epigloiiic  ligament,  922 

of  spleen,  900 

iHinlmarks  of.  1049                          ^^^^| 

Thyn)'epiglutildeuj)  mtbw-le,  926 

of  testis,  970 

Trochanteric  fo^i.  271                        ^^^| 

Thyro-byuid  ligaments,  921 

Trachea.  927 

Trochlea  of  lumierus,  241                   ^^^H 

niembmnc,  921 

cartilages  o{,  929 

Trrx'jilear  nerve,  719                           ^^^^H 

mtiai'le,  387 

ghuids  of,  929 
fandmarks  of.  ia32 

True  |>elvis,  268                                   ^^H 

nerve.  743 

corpus  Inieum,  987                        ^^^H 

Thyroid  artery,  inferior,  550 

reUtiooMof.  927 

liuiunents  of  bladder,  957              ^^^^| 
rihg,  224                                            ^^^M 

middle,  507 

structure  of,  929 

HUperior.  514 

surgical  anatomy  of,  930 

Trunk,  articutitiions  of,  301               ^^^H 

snrgiL-al  anatomy  of,  515 

vewelv  and  nerves  of,  930 

muscles  of.  399                                 ^^^H 

braueboti  of  synipoihelic,  790 

Tracheto-mu^toid  muscle,  408 

Tube,  iCuJttaehian,  828                        ^^^H 

cartilage,  919 

Tracheotomy.  930 

Fallopian,  984                                 ^^^1 
Tuljer  uuereum,  6S9                           ^^^1 

landmarks  of,  1032 

Trach<ima  glandm,  821 

foramen,  266 

Tractor  intorine<lio-1ateralis,  660 

^^H 

ganglion,  790 

optieiij^  717 

Tubi^rcle  of  the  clavicle,  230              ^^H 

giniid,  939 

Tngicu8  mu}M-le^  824 

of  tlie  femur,                                     ^^^H 

isthmus  off  940 

Tragus.  82^3 

genital,  138                                       ^^^H 
rachrymal.  189                                         ^1 

lymphalit-8  of,  651 

Transversalia  fascia.  996 

veins,  inferior,  627 

muscle,  415 

laminalei],  of  cerebellum,  710         ^^^^^ 

middle,  lU6 

colli  arterv,  551 

of  l^vrcr,                                           ^^^H 

Kiiperinr,  616 

miieicle,'406 

for  odontoid  ligaments,  161            ^^^^^ 

Tibiu,  278 

Transverse   arteries    of  basilar. 

of  Rolando.  G69                               ^^^H 

aniculatiunB  of,  281 

649 

of  scaphoid  of  corpus,  250            ^^^^| 

aUachment  of  muiwles  to,  281 

colon,  883 

tursMH,                                           ^^^H 

crest  of.  2M0 

fariiil  arterv,  621 

of                   279                               ^^^H 

development  of,  281 

vein,  614 

ulna,  243                                      ^^^H 

fracture  of  tthufi  iif,  495 

figure  of  bniin,  697 

zygoma,                                        ^^^^H 

landmarks  of.  lUol 

of  liver,  891 

Tubercles,  genial,  199                         ^^^H 
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Tiibtri'Iea — 

of  ritw,  225 
Tiibcrc'tila  i)nndrigemin&,  702 
Tul>eroeitie9  of  htiineriiK,  greater 
find    Itfucr,   'lliU 

of  tibia,  278 
TutwroKity  of  ischium,  264 

iiiuxillary,  187 

of  palate  Ume,  195 

of  rudiiiA,  248 
Till)**,  hnmchial,  1*27 

Blriifluro  of,  iu  lung,  937 
Tubular  »e4:r<.>(ing  Rlaiidis  97 
Tubnlnr    HuUttaiice    of    kidney, 

040 
Tubiili,  dental.  844 

of  Kerrein,  048 

lactiferi,  *.)Hil 

euiniiiifi'i'i,  970 

uriuiferi,  94(> 
Tuft,    vnM'ular,    in    Malpighiun 

bo(iie!>  of  kidney,  U4G 
Tunica  allmginea,  1*70 

tif  eye,  o72 

of  ovary,  980 

retlexa,  970 

KiiyHL-liiuna,  810 

vaginuiis,  '.MJD 
propria,  970 
oculi.  S05 

vaflci]U«a  testis,  970 
Turbinated  bone,  superior,  183 
inferior,  19U 
middle,  182 
Tntadiinu  oculi.  819 
Twelflh  nervti,  742 
Tynipaiiic  artery,  from  internal 
carotid,  JiiO 
from     internal     maxilliir)', 
523 

bone,  175 

nerve.  738.  831 
of  facial,  734 

plate,  171 

ring.  175 
TyiM|mnum,  $2H 

arteries  of,  831 

Cttviiv  of.  82(5 

meniurane  of,  829 

nuiron!)  membrane  of,  831 

nmscleri  of,  830 

nerves  of,  831 

i*(«<iciila  of,  830 

velnH  of,  i^'M 
Tyaou'^  glanUis,  904 

U. 

tnna,  243 

artirulationR  of,  247 
coronoid  proivs*  of,  243 
devflopnienl  of,  247 
frnelnrc  of  mronoid  prooeas  o^ 
4o9 

of  olet'rannn,  459 

of  Bhna,  4<U) 
landmurkii  of,  10o9 
niiiM-lcA  atta^'lied  lo,  247 
oleoninon,  proocww  of,  243 
ttigtiioid  t'livitiaf  of,  245 
stvloid  procesH  of,  247 
ttiberele  of,  243 
Ulnar  arteri-,  500 

bmncbert  of,  667 

pecidiarilicu  of,  567 


Ulnar  artery — 

recnrrent,  anierior,  567 
Hurgiral  anatomy  of,  567 
lympnatic  glands,  644 
ner\'e.  601 

posterior,  507 
vein,  anterior,  623 
p«nlerior,  623 
Umbilii'ul  iirterieB  in  foetoa,  126, 
916 
how  oblJtenite<918 
cord.  U3 

tiMsiire  of  liver,  891 
region,  cunienta  olj  800 
vein,  126 

huw  obliterated,  916 
vehicle,  W7 
UmlMlicuB,  107.  418 

Jandmarkij  of,  1041 
rn*ril'orm  bone.  255 

prt*cet«  of  ethmoid,  182 
riiuinate  lobe,  680 
Ungual  plmlange«,  258 
UniUriped  miiAole,  67 
Up{K*r  extremity,  arlerieft  of^  541 
Intnes  of,  229 
foMrin  of,  425 
ligamentjii  of.  322 
lympliutics  of.  043 
mutwles  of,  425 
nerves  of,  755 
Hurgical  analomj  ol^  457 
veinN  of,  623 
L*rai*hu«,  955 
Ureters.  952 
muscles  of,  952 
nerves  of,  953 
veN*el-H  of,  953 
rrethm,  development  of,  138 
in  the  uhild.  1048 
bnlUms  |>ortion  of.  960 
caput  gallinaginis,  959 
feaiule,  978 
landmiirkK  of,  1047 
male.  959 

nieinbrunous  iK>rtion,  900 
protttJitic  |K>rtion,  959 
rupture   of,   cnuDM}    talten   by 

tirine,  1014 
(tinuH  of,  959 

poculuris  of,  959 
R|Kingy  |Hirtion  of,  960 
irtnictiirc  of,  900 
vcnimontnnum.  969 
Urinary  organs,  944 

development  of,  132 
Urogenital  ftinus.  lliS 
Uterine  arterieis  586 
plextiij,  797 
of  veinH,  632 
UleruH,  980 

npIKMidugCs  of,  9K4 
arlHir  viue  of,  l>8l 
brond  HgamenlJi  of,  981 
cavity  of,  981 
development  of,  136 
dittieitHionH,  981 
ganglia  of,  797 

nerve*  of,  797 
in  fa-lua,  9.S3 

fuming,  \iody,  and  cervix  01^931 
li^uments  of,  981 
lymphatic*  of,  tM8 
masculinuH,  or  utriculus  hom- 
inis,  135.  900 


\  wl 


Utenw — 

during  ruenfttruation,  ' 

nerves  of,  983 

in  old  age,  983 

after  p»rturiti<.»a, 

during  pregnantly, 

at  piil»erty.  9^3 

round  ligameiitb 

0liii|>e,  [Mifiition, 

&tnictiire  of,  \ftil 

vei««U,  98:t 
Utricle  of  VttKlibule, 
Uvea.  HU 
Uvulu  of  thnmt,  851 

of  cerebellum,  7J 

vcsicie,  959 


Vagina.  979 
coliunuA  of,  980 
lympluUicv  ^f,  G4ft 
oritiw  of,  977 
Vaginal  arteries,  696 
plexus  of  nerves,  797 

of  veiius  'j32 

portal  plexuK,  894 

prucesb  of  t*;mpoi 

prooeMW  of  «pber 

BvnoviaJ  membi 

VaguH  nerve,  738 

ganglion  nf  rtwt 

of  trunk  of,  739 

Valley  of  i¥rebelliim.7QI 

Valwtlva,  ttinuaes    of,    5€ 

912 
Valve  of  Hanhin,  H82 
coniitary.  908 
of  cyslio  duct,  89« 
Kustachinn,  <.M),S 
of  gnll-hludder,  89tt 
of  Htusner.  t<22 
ileo-tiefaJ,  S.S2 
of  Kerkxing.  NT7 
mitral.  912 
of  Vieii^MfiiM,  70S 
;  Valvi-s  in  right  auri< 
of  lymphatics,  85 
pulmonic.  9*^ 
Bemilunar  aortic, 
tricuspid.  Hiiit 
of  veins,  S4 
Vahiilie  LHinnireiitCiyf 
Va;*  nl>errans,  971 
dcfci-ens,  972 
sinicture  of,  91% 
Vosa  ul*errnntia,    fraa_| 
artery.  o<iO 
allerenlia  itf  Ivmp 

639 
breviu  arterit*.  57 

veins,  6ii5 
efiercnlia  of  ie«iia, 
of  lymphatic  irii 
intesiini  i^'nuisi  arterMi 

recta,  97 1 
vat^ormn  ofarterio^SO 
of  veiuH,  H4 
Vasoiilnr  tfyslem,  gmcn 
ohty  of,  78 
changes  in,  «l 
peeuliarilien    inj 
915 
VaMua  cxtcmiu  mi 
interoiu  and 


W         INDEX, 

^^^^^            1U99    ^B 

Vi        Veina,  general  anatomy  of,  83 

Vein«  or  vein — 

Veina  or  vein —                               ^^^H 

anastomoses  of,  61 1 

inferior  cava,  633 

stylo-ma6U>id,  615                         ^^^B 

^_^         OMil.S  vij  84 

innominttte,  625 

ttubclaviau,  625                               ^^^H 

^H       developiueiii  of,  128 

intercostal,  superior,  625 

gtiblohiilar,  81^3,  894                      ^^H 

^H        tmwculor  tissue  of,  83 

interluliulur,  of  kidnev,  951 

Dulmiaxillary,  614                          ^^^H 

^H        plexiues  uf,  till 

of  liver,  8l»3 

euhnieuial,  614                             ^^^B 

^f       site,  form,  etc^  Oil 

interowfxMUf  of  forearm,  624 

BU{»erfidal.  611                               ^^^H 

'             ftnicltirt'  of,  84 

intralobular  of  liver,  803 

supraorbital,  614                            ^^^H 

Talvw  nf,  8-1 

jugular,  anterior,  615 

buprarunul.  634                               ^^^^| 

veaeela  and  uervett  or,  84 

external.  015 

»upraM-u|>ii)ar,  615                         ^^^^B 

Veitu  or  veiii,  descriptive  an&l- 

IHiMtrrior.  61 5 

sund.  631                                        ^^^H 

L               omy  of,  612 

iniemul.  616 

byiitemicOll                                   ^^^H 

^H            or  n\x  nasif  614 

of  kidney,  94^) 

IrniporaJ,  614                                 ^^^H 

^H        aiignlar,  014 

Ubial,  inferior,  614 

^^H 

^1       anioulur  of  knee.  631 

superior,  614 

t«niporo-maxillary,  014                ^^^^fl 

H       auditory.  SaS 

larir'ngeaJ,  627 

thyroid  iulerior,  626                     ^^^^B 

^H        anriculur  anterior,  614 

lateral  »acral,  632 

middle,                                        ^^^B 

^H            pOkSterinr,  615 

lingual.  616 

eufierior.  616                               ^^^^| 

■       axillary.  025 

of  livtr,  894 

tibial  anterior,  631                        ^^^H 

^H       azyfcots  leit  lower,  628 

longitudinal  inferior,  620 

|Mk4lcrior,                                    ^^^H 

H            left  tip[)er,  628 

lumlmr,  t^iS 

tranavciv'  cervii-sl.  615                ^^^H 

■            riKht,  627 

a«(%nding,  633 
[uanmmrv  internal,  626 

taciai,                                            ^^H 

^1        Utfilic,  624 

ulnar  anttfrlor,  l>23                        ^^^^| 

^B       l)a«i-vertebral,  629 

maaHcterfc,  614 

de«p.  624                                  ^^H 

^f       of  bune,  5>'> 

mastoid,  615 

posterior,  623                             ^^^H 

^^         brat'hial.  625 

n«ixillnr\-  inlernal,  614 

utnbilicat,                                       ^^^H 

'              bracliio-eephalic  or  ianomin- 
^                ate,  62-7 

mcilian  cuianeoufi,  624 

vaginal  uf  liver,  894                    ^^^H 

babiUc,  dliJ 

vaba  breviii.  635                               ^^^^B 

^B        bronrhiiil.  628 

ccphtilic,  624 

verteliral,  616                                ^^^B 

■        bu»:til.  014 

raeilulii-cipinal,  629 
meningejil,  614 

Vidian.  616                                 ^^^B 

^1       cardiiif,  636 

Veiius  plexuneit  of,  ovarian,  634,           ^B 

^^           anterior.  636 

mening^o-rai-hidian,  628 

988                                               ■ 

^B           great,  636 

mesenteric  inferior,  634 

immpiniform,  633,  968,  988                  ■ 

^V          ptwtenor,  636 

BuiHfritjr,  034 
aasat,  614 

pharyngeal.  616                              ^^^H 

^        caniinul.  129 

pter^'goid,  614                               ^^^H 

1              cava  j*nperior,  627 

oblique,  637 

8|H.'rnia(ic,  633.  968                       ^^^H 

^m            itilerior,  t!3» 

obturator.  632 

632                                    ^^^B 

^B        cephalic,  624 

on^tpital.  615 

^^^^1 

■        <>erei)eU»r.  619 

osophngcal,  627 

Tesioo-proKlatic.  632                        ^^^^| 

■         c'erebnil,  lUH 

ophthalmic,  621 

Velum  pendulum  palati,  850           ^^^^| 

^m        c«rvi(-al,  aMvnding,  617 

ovarian,  634 

interjKvtitum.  69^                          ^^^H 

^B            deep,  617 

palatine,  inferior.  614 

Vena  cava,  superior,  627                ^^^H 

^B        choroid  ufbraiii,  619 

paltiiur,  deep,  &2o 

facial,  129                               ^^H 

~         circimiHex.  iliac,  631 

paljielind,  inferior,  614 

633                           ^^^B 

siii>erfic'ia),  630 

superior.  614 

Venie  comitcs,  611                            ^^^^B 

condyloid  posterior,  617,  620 

paniTt:itic,  6.'?5 

hepiitiur  revelientes,  128             ^^^^B 

of  corponicavemoan,  S*65 

|»ainTeaii(-o-<luiKlenaI,  635 

udvehentcN.  128                                  ^B 

'              of  corpus  spongioauui,  632 

parotid,  614 

inierlobuiari'ji  of  kidney,  1^50             ^B 

of  ciirpiiH  siriatuiu,  618 

pfronwd,  631 

recta?  of  kidney.  951                              ^fl 

ii               wstir,  IWiO 

^K        deep,  or  venie  oomites,  611 

|diarytige»l,  616 

Thebesii,  or    minimn  oordia^     ^^^H 

phrenic,  634 

637,  l»15                                   ^^H 

^B        deiitui  inferior,  614 

plantar,  external,  631 

vorticosir.  809                                ^^^^B 

"         digital  nf  liaiid,  624 

intenml,  631 

Venter  of  ilium.  261                         ^^^B 

ofdiphw,  617 

popliteal,  631 

of  S4iiiiiil)L.  233                               ^^^^B 
Ventricle  of  Arantiim,  6(J7               ^^^H 

dorsalis  na^I,  614 

portal.  611,  636.  894 

f>ediR.  »>3I 

prolnndii  femoris,  631 

[of  the  cimi.  656.  661,  6t'.7]                V 

^^         ddrsi -spinal,  628 

plervguid  plexus,  614 

Vcntriclfti  of  hntin,  ihtrd,  700         ^^H 

^B             of  penis,  63*J 

pudur,  external,  630 

fourth.  712                                  ^^M 

^B       epijrnstric,  631 

intenml,  ti.T2 

Hfth,  $07                                   ^^M 

}                  auperficriftl,  630 

pulmonary,  612 

[((ixth.  6'jtt,  661,  667]              ^^H 

;              ofeveball,  819 

radial.  623 

^^H 

facial.  613 

ranine.  014,  616 

lining'  membrane  of.  714              ^^^H 

femora!,  631 

renal,  634.  \yVJ 

corpus  ralloHum,  691                ^^^^B 

frontal.  613 

sacnil,  middle,  032 

of  heart,  leO,  912                           ^^H 

oftiiden.  618 

lateral,  6:;*J 

^^^B 

>faHtrir-,  O-TJ 

Salviuelhi,  623 

of  larynx.  924                              ^^^B 

gaatnxpiploic,  635 

saphenous,  external,  or  short. 

Vermiform  pnM-etw  of  cerebellum,          ^H 
inferior^  710                             ^^^B 

etuteat.  6.'{2 
nemorrhiiidiil,  632 

631 

inlenial,  or  lone,  630,  lUOO 

su|H.'rii»r,  708                        ^^^^B 

of  head.  61-2 

landmarks  of.  U»57 

Vemix  t.'aseosa,  123                          ^^^H 

^m        hepatic,  634 

eoiatio.  63-J 

Vcrtobr:i  prominens,  147                  ^^^B 

^H        iliae,  common.  632 

s|>ermntic,  61^3 

development  of,  152                               ^B 

^H            exiemat,  ti.'U 

Hpbeno-pnlalitie,  616 

Vertcbiip.  142                                       ^^H 

^H            internal,  <)31 

Bpinal,  62s 

cervical,  143                                  ^^^^B 

^B        ilio-ltiinbfir,  632 

splenic,  036 

development  of,  150                     ^^^H 

lino 
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Verte!>ne — 
doival,  147 

fCenerul  i'liarnetere,  143 
ligniiiL'tiU  of,  H<)1 
lumlwr,  \VJ 
iit>>vt;TncnU  of,  1U3U 

Bpiiie*  of,  1037 

liuutiimrks  of,  1037 
atnulnru  •<!,  15(1 
Vcrte^hnil  aiwiitiumaJH,  406 
urlvry,  o-JG 
ixiluinii,  158 

iitiu'iihitidn  uf,  301 
iiMtitii^ilion  of,  150 
ftiranien,  144 
ligainenlu,  302 

refciiin,    mtucles  of,    anterior, 
3U7 
luuind.  39S 
ribs,  225 
vein,  (Jlfl 
Venebro-chondriil  ribs,  225 
Vertebn>-*iemul  rilB*.  224 
Vertex  ofHktill,  204 
Verticul   plai«  of    palate  bone, 

iy4 

[snlcuft,  C7rt.  OftC] 

Venimrtntutiiiu),  059 

VesitTil  iirltry,  inferior,  586 

initlilltf,  5K<) 

Bii|x;rior.  580 

plexus  of  [ivrves,  796 
Vesi*  le,  amlitory,  122 

ccrobnil,  1 1 8 

Kerinitml,  100 

ocnliir,  121 

of  Purkinjc,  99 

uiiibiliL-al,  U>7 
Venicles,  (iranfian,  986 
Ve8i»>prwtutic  plexus  of  reine, 

(132 
VeHico'iilerine  lif^anieiiU,  981 
Vesiculu  proetatica,  959 
Vesit'iil:**  Miiiiinnles,  972 

vetMi'U  anil  norvefl  of,  073 
Vofticular  nervous  mntter.  68 
Vestibular  arterv,  838 

nerve,  838 
\^e6Ubule  of  ear,  832 


Vestibttle  »f  ear — 

aqiieiluft  of,  174,  832 

of  vulvtt^  977 
Vestigial    fold   of    pericardiam, 

62fl 
Vibrisse,  802 
Vidian  ark^ry,  524 

iDtrnt,  1^0 

nerve,  727 
V^ieiiaHons,  valve  of,  703 
Villi,  877 

Viiioera.  position  of,  in  abdom- 
inal re^fitmH,  S60 

landtiiarkb  of,  ]li44 

pelvh',  ]Mi!>itioii  of,  at  outlet  of 
pelvis,  1017 
Viecerul  art-liw  (fa'talj.  117 
Vitelline  memliraiie,  99 

drcijlation.  124 

sphcrcK,  101 
VitelluB,  99 
VitremiH  hiiinnr  of  the  eye,  817 

table  of  ifae  skull,  142 
Vocal   cl»nd»,  inferinr  or  true, 
924 
superior  or  false,  923 
Voice,  organs  of,  919 
VoluntJiry  muscle«(,  64 
Vomer,  197 

aUe  of,  197 

arti(_'iila(ionH  of,  197 

development  of,  197 
Vortex  of  heart,  914 
Vulva.  97 K 

development  of.  138 

W. 

Wftjjner,  tactile  eorpudcles  of,  75 
Watere,   Dr.,  reMarv^heti  on   Ibe 

lung,  937 
Walnev  on  the  structure  of  villj, 
'877 
of  thymus,  942 
Weight  of  urgnnii.     See  Indhnd* 

ual  Onjans. 
Wharton's  duct,  854 
White  wibstance  of  cord,  667 
of  Schwann,  70 
nerve-aubtttance,  69 


White  fibrous  tumac^  4fr_ 
WiUift,  cipclo  of,  560; 
Winslow,  for&uien 
ligament  of,  :$47 
Wi.Mlom  lix)th,  843 
WolHian  body.  133 
Winnb.     See  C<o-ua,1 
Wormian  bones,  IRi) 
[Wrinkles     of      fui 

:^7i] 

M  riftl)erg,  eanila 

^^igliun  of.  70^ 

nen'e  of,  757 
Wriflt-joint,  335 

landmarks  of,  1060 
Wrv*necJc,  386 


X. 

Xiphoid  appendix. 


1 


Y-Iigamenl.  344 
Y-«haped  centre  of  Mcet 

266 
Yellow  elastic  fibrotis  til 

cartilaf^e,  53 

epot  of  retina,  SIS, 
Yolk,  100 

cleavage  of,  101 


Zinn,  ligament  nf, 
Zona  nuK:ieulalu.  953' 

glumcnilosa,  953 

pellucido,  99 

retiotdariH,  953 

Taaeuloaa,  986 
Zygoma,  170 

roots  of.  171 

lultercle  of,  171 
Zvgoiuaiic  an*h,  21SJ 
'foaar,  212 

lymphatic  glan^ 

procts^,  193 
Zygoniaiictw  mj^or 

minor,  375 
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